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Abstract

This paper investigates the effect of leadership on team cohesion, studying desertions
during the high-stakes setting of the American Civil War, which lasted from 1861–
1865. In a data-set matching officers to units at different levels of the army hierarchy,
we use death- and injury-induced officer turnover to estimate leader fixed effects.
We find that leaders had the biggest impact on team cohesion at the scale of 100-
men organizational units (captains and their companies), consistent with the scope of
team cohesion suggested by the evolutionary-biology literature. We find that leaders
who fostered team cohesion were more demanding of themselves and their units:
reports described them as more gallant, they were more likely to be decorated for
bravery, battle maps show they advanced more aggressively through battles, and their
units had higher counts of injury and death. An event study analysis shows that
losing a team leader at the height of battle severely impacted team cohesion. Mapping
individuals to both the 1860 and the 1870 full-count Censuses, we find that pre-War
characteristics were not predictive of leader fixed effects, but fixed effects strongly
predicted subsequent labor market outcomes five years after the war.
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1 Introduction

Many important outcomes are produced by teams, which inherently entails collective action be-

cause the marginal product of each team member’s effort increases with the other members’ effort.

These strategic complementarities imply that both high and low effort equilibria exist (Glaeser

and Scheinkman 2002; Jackson and Yariv 2007). Strategic complementarities also amplify the so-

cial multiplier of effective leadership, and this appears to be why the social psychology litera-

ture views leadership as the most critical determinant of team cohesion, particularly when effort

cannot be monitored or compelled (Grinker and Spiegel 1945, Parsons, Shils, and Smelser 1965,

Savage and Gabriel 1976, Kellet 1982, Steckel 1990, Kandel and Lazear 1992, Linderman 2008). In

this sense, Hermalin (2012) describes effective leadership as the “ability to induce others to fol-

low absent the power to compel or to provide formal contractual incentives.” Theoretical papers

micro-found this with leaders’ ability to ‘lead by sacrifice and example’ (Hermalin, 1998), con-

vey a ‘sense of direction’ (Dewan and Myatt, 2008), and to display ‘conviction’ and ‘resoluteness’

(Bolton, Brunnermeier, and Veldkamp, 2012).

Strategic complementarities are largest when effort cannot be enforced, and when the down-

side from being the only team member to exert effort are greatest. This makes the Civil War the

perfect setting for studying team cohesion: high death rates meant the stakes were extremely high,

and both armies were volunteer armies where soldiers could desert without expecting to be pun-

ished, meaning the incentive to exert effort (not desert) was primarily social (Costa and Kahn,

2003; De Paula, 2009; Costa and Kahn, 2010). Unlike the previous literature, which had to rely on

cross-sectional information on desertions and on a sample of less than five percent of the Union

Army (the Early Indicators data-set), we are able to utilize the records for the entire Union Army

from the Adjutant General’s Reports which also enable us to observe the exact day of each soldier’s

desertion, injury or death. Using these rich new data allows for an empirical investigation into the

effect of leadership on team cohesion, leveraging the frequent turnover, which injury and death

created among the officers at every organizational level within the Army.

Specifically, we construct a company-week panel of desertions for the entire Union Army over

the duration of the war, nesting each 100-men company inside its regiment (10 companies), brigade

(2–5 regiments), division (2–4 brigades), corps (2–3 divisions), and army (2–3 corps), with the Union
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Army consisting of between three and four “armies” at any point in time, such as the Army of

the Tennessee and the Army of the Potomac. At every level of the hierarchy, we can assign each

military unit at each moment in time its commanding officer, with captains in command of compa-

nies, colonels in command of regiments, brigadier generals in command of brigades, and the higher

ranking generals in command of divisions, corps, and armies. Using this matched military-unit to

commanding-officer panel, we regress companies’ weekly desertion rates on different fixed effects,

conditional on a rich set of control and trend variables, in a research design similar to Bertrand

and Schoar (2003). Properly accounting for differences in the number of fixed effects across speci-

fications, we find that captain fixed effects explain far more variation in desertions than any other

leader fixed effects can, as well as explaining far more variation than any unit fixed effects can.

This apparent primacy of captain fixed effects in explaining variation in desertions is consistent

with military historians’ view that combat motivation, loyalty, and “primary group cohesion”

were vested at the level of the 100-man company (Shils and Janowitz 1948, Stouffer, Lumsdaine,

Lumsdaine, Williams Jr, Smith, Janis, Star, and Cottrell Jr 1949, McPherson 2003, p85, Costa and

Kahn 2003). Both McPherson (1997, p54) and Costa and Kahn (2010, p58) argue that captains

shaped morale and cohesion because they were the officers who led the charges, and because they

often came from the same social backgrounds and communities as the men they commanded. The

primacy of captain fixed effects is also consistent with an evolutionary biology literature arguing

that our brains are optimized for cooperation in groups of under 150 (Dunbar, 1992).

The theoretical literature emphasizes that leaders might induce group cohesion through self-

sacrifice, conviction, and resoluteness (Hermalin, 1998; Dewan and Myatt, 2008; Bolton et al.,

2012). Our data allows us to investigate whether low-desertion leader fixed effects correlate with

such leadership styles. In Section 3.2.1, we investigate written reports and the awarding of medals

of honor to find direct evidence for leaders’ courage and resoluteness. We find that officers’ low-

desertion fixed effects correlated with a higher count of words like hero, leader, and brave in writ-

ten reports about them by their superiors, as well as with a higher likelihood of being awarded

a medal of honor. In Section 3.2.2, we glean a second piece of evidence from battle maps that

show units’ position on the battlefield at varying times of the same battle, to investigate whether

leaders that reduced desertions were maybe simply more cautious in battle, thus reducing their

men’s likelihood of death and therefore desertion. Contrary to this hypothesis, we find evidence
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that low-desertion fixed effects correlate with more attack-oriented troop movements in battle.

In short, the evidence is supportive of the theoretical leadership literature in that leaders who

fostered group cohesion appear to have asked more of themselves and more of their units.

Most of a soldier’s experience in the Civil War consisted of prolonged periods of inactivity and

minor skirmishes, separated by a small number of ferocious battles. There were 19 such battles

overall, although most units participated in only one or two of these (Selcer, 2006). These famous

battles stood out in their ferociousness relative to all previous modern wars because the Civil

War saw the arrival of modern weapons technology but military strategy was still dominated

by large-scale frontal assaults with closed-rank line formations (Keegan, 2011, p164-234). The

strategic complementarities in teams meant that major shocks to morale could make desertions

diffuse quickly as acceptable behavior, and switch a team from a low-desertion to a high-desertion

equilibrium. This became clear at the First Battle of Bull Run on July 21st 1861. Bull Run was the

first major Civil War battle, and it caused a massive surge in desertions as the ugly reality of

warfare fractured team cohesion throughout the ranks (McPherson, 2003, ch11). Later on, it was

battles such as Shiloh, Antietam and Gettysburg where team cohesion was most severely tested,

and where officers had to prove their leadership “under flying bullets” ( Linderman 2008, p44-45,

McPherson 1997, p58-60, Costa and Kahn 2010, p45).1

We had omitted Selcer’s 19 battles from our previous baseline estimation,2 so that we could

do out-of-sample tests for the importance of leader fixed effects specifically in these high-pressure

settings. We implement this idea by we performing a daily-frequency event-study analysis of de-

sertions during Selcer’s 19 major battles. We find that these major battles saw significant increases

in desertions at the height of battle. Having a low-desertion leader as the captain significantly

reduced this effect. If a captain died or was wounded during the battle, desertions improved a lot,

more so when the leader had a low-desertion fixed effect. These patterns are consistent with the

idea that leadership was especially instrumental in preventing units from “cracking” under under

intense pressure.

We also investigate whether military leadership could be predicted from pre-war Civilian char-

acteristics, we successfully match around 2,600 officers’ military records to both the 1860 and the

1This is why seeking out decisive battles has historically dominated warfare strategy (Hanson, 2001; Keegan, 1976).
2Including them makes the previously discussed empirical patterns in the baseline panel estimations even stronger.
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1870 full Count census. Specifially, we use the cross-walk created by Dippel and Heblich (2021)

to link Civil War records to the 1860 Census, and the cross-walks created by the Census Link-

ing Project (Abramitzky, Boustan, and Myera, 2020) to link records from the 1860 to the 1870 full

Count census. We find that no 1860 Civilian characteristics predict estimated leader fixed effects

in the war. This fact resonates with the historical biography of the war’s most famous leader,

Ulysses Grant, who ascended to command of the entire Union Army in the last two years of the

war, but whose pre-war Civilian life was consistently described as having been unremarkable and

something of a failure (Brands, 2013). We do, however, find in the same sample of officers that our

estimated leader fixed effects are strongly predictive of higher occupational rankings in the 1870

full Count census, conditional on 1860 Civilian characteristics. This is consistent with the potential

importance of military experience for civilian labor-market outcomes documented in Duffy (2006);

Jha and Wilkinson (2012); Benmelech and Frydman (2015). However, where previous studies es-

timated the unconditional correlation of military service and labor-market outcomes, we are able

to relate labor-market outcomes to revealed military leadership, conditional on military service.

Our study relates to theoretical economics literature on the role of leadership in team pro-

duction (Hermalin, 1998; Dewan and Myatt, 2008; Bolton et al., 2012; Akerlof and Holden, 2016).

While this literature is interested in how leaders induce others to follow, rigorous empirical studies

on the importance of leadership have thus far focused on on technical outcomes that are more or

less directly under leaders control, i.e. do not entail the need to induce others to follow (Bertrand

and Schoar, 2003; Jones and Olken, 2005; Berry and Fowler, 2021).3 In contrast, our study directly

estimates the object of the theoretical literature, namely leaders’ ability to induce and coordinate

others to follow.

2 The Data

Section 2.1 discusses the individual-level data for soldiers from the Adjutant General’s Reports and

the state rosters. Section 2.2 describes how we construct the company-level panel for our analysis

and their assignments to upper level units in the military hierarchy of the Union Army. Sec-

tion 2.3 discusses how we assign commanding officers and generals to each level of the entire

3One exception is Dippel and Heblich (2021) who study civic leaders’ effect on volunteering for the Union army.
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Union Army’s hierarchy, and section 2.4 introduces our data on the 19 bloodiest battles as well as

other battles and skirmishes.

2.1 The Adjutant General’s Reports and State Rosters

Our main data source are the soldier records from each state’s Adjutant General’s Reports and the

corresponding unit rosters, compiled from collections of military records accumulated after the

war; see Appendix A.4 The quality and completeness of the soldier data is generally high; William

Schouler, Adjutant General of Massachusetts, remarked in his final report that, “most of the regi-

ments and batteries are perfect, every man accounted for; of the whole number there are but 1,205

who are not accounted for” (1868, 121). In the case of Massachusetts, this amounted to 1.1% of

unaccounted individuals. For the time period and scale of the Civil War, this is a remarkably low

share of missing data. This means that we observe effectively the entire universe of Union Army

soldiers.5 Unlike the Early Indicators data-set described in the introduction and used in Costa and

Kahn (2003); De Paula (2009); Costa and Kahn (2010), we use the universe of over 2.2 million men

in the Union Army.

Our data include all dates on which soldiers were either mustered out, killed, injured, taken

prisoner or deserted. The typically available information for each soldier are the full name, en-

listment and discharge date, age, their military unit down to the level of the company, their rank,

promotions, whether they volunteered, were drafted or commissioned, the state of enlistment,

and their status at the end of the war. Enlistment rates for the Civil War, especially among prime-

aged men in the early 1860s, were high and only exceeded during World War II. 80% of men

born between 1837 and 1845 eventually served in the Civil War (Costa and Kahn, 2010). 77% of

soldiers in our data were between 18 and 30 years of age at the time of enlistment. The vast ma-

jority of soldiers (94%) were volunteers. Most soldiers saw out the end of their enlistment term,

at which point they were mustered out. The second-most common reason to end their term were

injuries or illness that were serious enough that an individual could not continue their service.

4Because volunteer units were raised under the supervision of each state, the exact source, layout, and available
information vary. We provide an overview of the sources for each state’s data in Appendix-Table A.1.

5In part, data quality was high because the records’ original purpose was to account for soldiers to determine their
or their families’ eligibility for pension payments. One weakness of the data is that re-enlistments are usually not
identified. As a result, our overall number of records amounts to 2.7 million observations, instead of the commonly
agreed estimate of 2.2 million individuals who served. Incomplete re-enlistment information does not imply that we
mis-measure either the size of fighting units or their composition.
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The third-most common reason was death; over 16% of men died and almost half of those deaths

were battle deaths. The fourth-most common reason was desertion, with around 10% of soldiers

deserting before their term of service officially ended.

2.2 Using Individual Data to Construct the Union Army in Companies

The unit rosters associated with each state’s Adjutant General’s Reports assign each soldier their

enlistment rank and the company and regiment to which they belonged. From this, we construct a

weekly panel of companies that includes all deaths, desertions, and other unit losses.6 We focus on

the 837 regiments that were involved in combat at some point during their service.7 Within the 837

regiments, there are 9,530 unique companies with over 1,457,000 company-week observations in

our sample. Summary statistics for the companies’ characteristics are reported in Table B.1. In our

data, the average company exists for 153 weeks which is almost three years. This is also the most

common enlistment contract that was available to soldiers who wished to enlist voluntarily. The

average company had 54 soldiers and almost 50 of them were volunteers. Even though a typical

infantry company would consist of 100 men, cavalry and artillery units tended to be smaller since

they were more capital rather than labor intensive. 90% of companies belonged to the infantry,

6% to the cavalry, and 3% to the artillery. A negligible share of units belonged to neither service

branch, which includes engineer, sharpshooter, or other specialized or support units. On average,

almost 8 soldiers deserted per company throughout the war, and over 16 soldiers died, half of

whom were killed in battle.

Figure B.1 shows the basic structure of the Union Army for the three service branches of the

infantry, cavalry, and artillery. The military organizational structure of the Union Army was sim-

ilar to those found in modern armed forces. With a pyramid-like top-down command structure,

higher-order military units nested lower-order units. The main service branch was the infantry

to which different artillery or cavalry units were attached though they also operated indepen-

dently even when attached to a specific infantry unit. In the infantry, the basic fighting unit was

generally considered to be the company of 100 men. 6–10 companies made up a regiment, 2–5 reg-

6We first generated a weekly observation for each soldier that fell within their term of service, and then summed up
all soldiers who belonged to a specific unit in a given week to generate the company-week panel.

7Units that never saw combat would not provide us with variation that could help us answer the questions we are
interested in. Throughout the war, there were almost 3,000 regiments but most of these were support or home guard
units that did not see actual combat.
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iments made up a brigade etc., up to the top, where the highest level of the military hierarchy was

the Army. Within this general structure, the specifics of which regiments were organized under

which brigade, division, etc. were fluid. This means that some regiments could have been di-

rectly assigned to a division or a corps without a brigade (or division) in between this hierarchical

structure. Some units even remained unassigned altogether. Panel b of Table B.1 shows that reor-

ganization was relatively frequent with the average company belonging to 3.7 different Brigades,

4.3 different Divisions, 3.9 different Corps, and 3.3 different Armies during the course of the war.

The data for the organization of the military units come from Fox (1889) and Dyer (1908). We show

an excerpt from Dyer (1908) in Figure 1. The excerpt shows the organization of Bank’s Division

between October 1861 and March 1862, during which the division directly received commands

from the Army of the Potomac without having a corresponding corps in between the two levels

of the military hierarchy. The division consisted of three brigades (only the 1st Brigade is shown

in the excerpt for brevity), which in turn included seven regiments. Note that this does not imply

that Bank’s Division only existed during these six months but that this was the organizational

structure until it was rearranged in March 1862. Using this information, we assign each regiment

and its companies to their higher-level military units for the duration of the war. Some regiments,

such as the 19th New York Infantry, were reassigned before the next major restructuring occurred

in March 1862. We describe the assignment in more detail in Appendix A.2.

2.3 Commanding Officers

The excerpt from Dyer (1908) in Figure 1 also shows information on each commander and their

tenure. In addition to the information in Dyer (1908), we collected data on the biographies of gen-

erals and the units they led from Warner (1964) and Hunt (2007, 2011, 2014, 2017).8 In total there

are 2,705 generals in the Union Army for whom we observe their military rank and promotions,

their unit commands by date, they dates of birth and death, and the highest rank they obtained

during the war. Using these data, we link military units at all levels of the Union Army’s hier-

archy with their corresponding commanding officers. Appendix A.2 discusses in detail the steps

we took to track commanding officers throughout their different assignments in each week of the

war. We identify lower ranking officers, such as company and regiment leaders, by their rank. The

8Warner (1959) contains similar information for Confederate Army generals, which we do not use.
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typical rank of a company leader was captain while that of a regiment leader was colonel. Panel

c of Table B.1 shows that over the duration of the war, the average company had 3.5 captain and

saw 4 different regiment leaders. Three out of four companies lost a sergeant on average, every

third company lost a lieutenant, and every fifth company lost a captain. The death of colonels is

relatively rare with only four deaths per a hundred companies.

2.4 Data on Military Engagements

Selcer (2006) lists 20 battles that stood out as the bloodiest. The full list and information on these

battles is reported in Table 1. The twentieth, Fort Fisher, was primarily a naval engagement, had

far fewer regiments engaged in it, and far fewer lives lost, and appears to have been added to

Selcer’s list because of its strategic importance as it effectively ended the Confederate’s ability to

run the North’s naval blockade. We therefore focus on the 19 land battles in Selcer’s list, which

were unambiguously the bloodiest battles that occurred during the war. The battles in Table 1

were the single biggest test on group cohesion and troop morale, and all the fighting in these

battles occurred in the space of just one or two days (Lonn, 1928; McPherson, 1997, 2003; Costa and

Kahn, 2003, 2010).9 Panel D of Table B.1 shows that the average company in our data participated

in one of the 19 major battles and some companies participated in up to five of those most bloody

Civil War battles. To know which regiments were involved in these major battles, we extract

information on regimental losses recorded in Fox (1889) and Dyer (1908). Fox (1889) lists the all

battle engagements of the main regiments of the Union Army had been engaged in, including the

number of killed, wounded, and missing soldiers associated with each engagement. An example

of an entry from the book is shown in Appendix-Figure A.2. These data allow us to digitize all

regiments’ involvement in all minor skirmishes as well.10 In addition, Dyer (1908) also describes

all battle engagements of all regiments in a similar fashion.11

9The exception was the ‘Seven Days Battle’ in June 1862.
10Skirmishes are smaller scale engagements that were not necessarily planned as part of a larger battle plan or cam-

paign, involving few units, and lower numbers of casualties. If a regiment suffered less than 10 casualties and was not
associated with one of the more than 300 battles of the war, this was recorded as skirmish.

11Dyer (1908) records these in a harder-to-digitize flow-text format. Fortunately, these are are available in digitized
form at https://acw-battle-data.readthedocs.io/en/latest/index.html#indices-and-tables.
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3 Estimations

Section 3.1 uses a matched commanding-officer to 100-men company panel dataset to investigate

the impact of leadership through the lens of leader fixed effects, as well as investigating other de-

terminants of group cohesion. Section 3.2 investigates whether the evidence is supportive of lead-

ers creating group cohesion through the attributes of self-sacrifice, conviction, and resoluteness

emphasized in the literature (Hermalin, 1998; Dewan and Myatt, 2008; Bolton et al., 2012). Sec-

tion 3.3 uses a daily-frequency event-study of the war’s bloodiest battles to investigate whether

the real test of officers was truly their leadership “under flying bullets” ( Linderman 2008, p44-45,

McPherson 1997, p58-60). Section 3.5 links the officers to the 1860 Census to attempt to predict

leadership based on Civilian characteristics.

3.1 Estimating Leader Fixed Effects

In this section, we estimate the fixed effect of the commanding officers in each unit over the course

of the war using a weekly panel dataset of military units linked with their respective commanding

officers and desertions as outcomes. A higher fixed effect in this context means that leaders were

less able to keep units cohesive while a lower fixed effect implies the opposite. While there are

many other dimensions of leadership, such as planning or administrating, we focus on the ability

to maintain group cohesion because of the Army’s limited power to compel volunteers to risk

their lives, which was discussed in the previous sections. To provide a proxy of this ability, we

estimate the following panel regression,

ihs(1+desertions)ct = κc + κr + κb + κd + κo + κa

+ β′Xct + γt + εct, (1)

where ihs(1+desertions)ct is the inverse hyperbolic sine transform of the number of deserted sol-

diers in company c in week t, and γt are calendar week fixed effects.12 To increase the credibility

of the estimated fixed effects as measure of the leadership ability to maintain group cohesion, we

further condition on each unit’s compositional characteristics β′Xct. If smaller units are easier to

12The ihs is computed as ln(x +
√
x2 + 1). It preserves the properties of the natural logarithm and its interpretation

for data with many zeroes without having to add an arbitrary constant to x that can potentially affect the results.
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band together, or if Irish soldiers are more likely to stick with an Irish captain, then these are fac-

tors that we wish to partial out from our leader fixed effects. The controls therefore include the

log number of soldiers in the unit, the share of soldiers from the same counties with a given pro-

Lincoln vote share, the share of soldiers with the same ancestry as captured by a concentration

index of ancestries in the unit, as well as indicators for whether the unit was an infantry, cavalry,

or artillery unit.

Our key regressor of interest are the κ, leader fixed effects for company c, regiment r, brigade

b, division d, corps o, and army a leaders.13 We estimate equation (1) separately for each leader

fixed effect, and then compare the adjusted R-squared of each regression to account for differences

in the number of fixed effects. An important fact about commanding-officer turnover in these data

is that leaders move almost exclusively vertically up the ranks and not horizontally across units.

(See again Table 1 and Table B.1 as a reference.) This contrasts, for example, with Bertrand and

Schoar (2003), who track CEOs changing horizontally across companies in order to separate CEO

fixed effects from organizational unit (firm) fixed effects, we can therefore not estimate leader fixed

effects together with unit fixed effects.14 Instead, officer turnover is entirely driven by vertical

promotions (which are in turn driven by injuries, deaths, demotions and retirements). Instead, we

therefore separately estimate equation (1) for unit fixed effects at each level of the hierarchy, and

also compare the adjusted R-squared of those regressions.

Figure 2 presents the adjusted R-squared from estimating equation (1) with one leader or unit

fixed effect at a time, across the six levels of the organizational hierarchy. Fixed effects at the com-

pany c and regiment r level clearly have more explanatory power for desertions than fixed effects

at higher levels of the organization. Within that, leader fixed effects explain more variation than

unit fixed effects, company fixed effects explain more variation than regiment fixed effects, and

captain fixed effects explain by far the most variation in desertion rates. This apparent primacy

of captain fixed effects in explaining variation in desertions is consistent with military historians’

view that combat motivation, loyalty, and “primary group cohesion” were vested at the level of

the 100-man company (Shils and Janowitz 1948, Stouffer et al. 1949, McPherson 2003, p85, Costa

13The usual ranks of leaders of these units are captains, colonels, brigadier generals, and major generals for divisions
upwards. See Figure B.1 for a schematic representation of the Union Army’s organizational structure.

14This is very similar to the well-known problem of separating highly productive workers from highly productive
firms/employers; see e.g. Abowd, Kramarz, and Margolis (1999).
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and Kahn 2003). Both McPherson (1997, p54) and Costa and Kahn (2010, p58) argue that captains

shaped morale and cohesion because they were the officers who most often led the charges, and

because they often came from the same communities and social backgrounds as the men they

commanded. The primacy of captain fixed effects is also consistent with an evolutionary biology

literature arguing that our brains have optimized for cooperation in groups of under 150 (Dunbar,

1992, 1998).

In our core estimation used for Figure 2, we omit major battles and even and skirmishes, be-

cause we use the leader fixed effects that are estimated here as out-of-sample predictors in the

event study in Section 3.3. Because the effect of battles and skirmishes on desertions is an inter-

esting estimate in its own right, we re-estimate equation (1) with those regressors included, and

report the results in Table B.2. The coefficients suggest that minor battles increase weekly deser-

tions when they occur, but the effect is small, with desertion rates ticking up by less than one

percent. In contrast, participation in bigger battles increases weekly desertions by almost four

percent. Columns 3–6 show the same patterns in adjusted R-squared as in Figure 2.

3.2 What Explains Leader Fixed Effects?

The previous section established the importance of leader fixed effects for desertion rates, and the

primacy of captain fixed effects over other levels of leadership. In this section, we investigate what

gives rise to a low-desertion leader fixed effect. The theoretical literature emphasizes that leaders

might induce group cohesion through self-sacrifice, conviction, and resoluteness (Hermalin, 1998;

Dewan and Myatt, 2008; Bolton et al., 2012). However, the opposite may hold true in the data, for

example if cautious officers saw lower desertion in their units precisely because their troops had

to worry less about getting killed in battle. In Section 3.2.1, we investigate written reports and the

awarding of medals of honor to find direct evidence for leaders’ courage and resoluteness. We find

that officers’ low-desertion fixed effects correlated with a higher count of words like hero, leader,

and brave in written reports about them by their superiors, as well as with a higher likelihood of

being awarded a medal of honor. In Section 3.2.2, we glean a second piece of evidence from battle

maps that show units’ position on the battlefield at varying times of the same battle, to investigate

whether leaders that reduced desertions were maybe simply more cautious in battle, thus reduc-

ing their men’s likelihood of death and therefore desertion. Contrary to this hypothesis, we find
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evidence that low-desertion fixed effects correlate with more attack-oriented troop movements in

battle. In short, the evidence is supportive of the theoretical leadership literature in that leaders

who fostered group cohesion appear to have asked more of themselves and more of their units.

3.2.1 Officers’ Courage Recognized

In this section, we investigate written reports and the awarding of medals of honor to find di-

rect evidence for leaders’ courage and resoluteness. We obtained the biographic records for 2,950

captains and almost 300 colonels from various sources including Heitman (1994), the eight vol-

umes strong encyclopedia “The Union Army: A History of Military Affairs in the Loyal States

1861-65” printed by the Federal Publishing Company (1908), Hunt (2007, 2014, 2011, 2017), and

the American Civil War Research Database (ACWRD, 2022). An example of a typical biography

entry is shown in Figure A.1. We extract the entire promotion history of each officer, whether they

were wounded or injured in battle, which battles they fought, whether they received any medals

or honors, as well as the words that were used to describe them and their actions. Using this in-

formation, we generate indicators for whether a captain or their actions were referred to as hero,

leader, or brave.15 We further include information from Beyer and Keydel (1994) and Lang, Collins,

and White (1995) on whether any of these officers were awarded a Congressional Medal of Honor.

We also construct an indicator for whether a given officer survived the war. This is to test whether

there is a relationship between our leadership fixed effect and the probability of dying, e.g. if par-

ticularly daring leaders had a higher chance of being killed which might also imply that they were

more likely to be memorized as heroes with more positive attributes in the biographies.

In order to control for officers’ characteristics that could have affected how reports were writ-

ten we link soldiers to their 1860 Census characteristics, using the crosswalk in Dippel and Heblich

(2021). For a sample that is consistent with our later exercises, we focus on officers that we can not

only link to the 1860 full Count census, but also from there to the 1870 full Count census, using

the cross-walk created by the Census Linking Project (Abramitzky et al., 2020).16

Columns 1–4 of Table 2 report on partial correlations between these key-word counts and the

estimated leader fixed effects. Counts of the terms hero, leader, and brave all correlate significantly

15We consider the stemmed version of these words, meaning that the term hero includes other related words based
on this stem, such as heroic, heroism, etc.

16We use this crosswalk again for regular soldiers in Table 5, and for the same officer-sample in Figure 5 and Table 6

12



with leader fixed effects. As a placebo check, simply descriptive terms like captain do not show the

same correlation. We also coded up the lists of medals of honor for bravery on the battlefield from

Beyer and Keydel (1994) and Lang et al. (1995), and match them to our soldier biographies. Medals

of honor are an attractive measure because they directly measure an officer’s willingness to lead

by sacrifice and example (Hermalin, 1998), or through conviction and resoluteness (Bolton et al.,

2012) that have been emphasized in the theoretical literature on leadership and team production.

We find that high-desertion leader fixed effects correlate negatively with being awarded a medal

of honor. Column 6 shows that better captains had no higher likelihood of survival, which is

partly important to rule out a higher likelihood of a a biographical entry.

3.2.2 Officers’ Leadership Style

This section turns to assessing how leaders maintain group cohesion in battle. We combine the

previously estimated company and regiment leader fixed effects with digitized battle maps. This

allows us to see how leaders with higher or lower fixed effects, i.e. those with higher or lower

desertion rates, respectively, behave on the battle field. The question is whether low desertion

rates are achieved by ineffective leaders who shy away from confrontation with the enemy and

that such a more conservative leadership style is what maintains the group.

To tackle this question, we digitized 122 battle maps from the Civil War Preservation Trust by

training a pattern recognition algorithm that locates the red and blue boxes of Confederate and

Union Army units in each map. Since the majority of these maps have more than one battle phase

(86 out of 120), we have time-varying regiment locations within battles. For each Union Army

unit, we compute the distance to each enemy unit for each battle and phase, and find the distance

to the closest enemy.

Figure 3 shows an example of a raw battle map in panel a), where dark blue and light red mark

the Union and Confederate positions at 5pm, and light blue and dark red mark their positions

at 7pm, respectively. The pattern recognition algorithm then located the shapes of the different

units for which the centroids are plotted as dots in panel b). To locate these points, each map was

overlaid with a grid in which units received their specific x-y coordinates. Using these coordinates,

we then computed the point-to-point distance for each Union unit to all enemy units within a

given phase, from which we kept the distance to the closest enemy. This is shown for the 5pm
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locations in panel c). Since this grid differs across maps due to the different scaling of maps,

which is not always known, we include map fixed effects in the empirical exercise below in order

to only compare locations within maps.

Our sample of 122 digitized maps includes a total of 3,364 observations, where an observation

is a regiment in a battle in a given phase of the battle (e.g. 5pm or 7pm in Figure 3). There are 600

unique regiments in the sample, the average battle had 1.5 phases, 42.4 Union Army regiments

that participated, and 398 Union Army soldiers who died. This shows that the maps typically

cover larger engagements.

We relate the previously estimated company and regiment leader fixed effects by regressing,

ln(distance)rbp =
4∑

t=2

βt

[
λ̃r × I(ϕp = t)

]
+

4∑
t=2

γt [λr × I(ϕp = t)] (2)

+ αb + ϕp + ψErbd + ϵrbd

where ln(distance)rbp is the log distance of regiment r in battle map b in phase p to the nearest

enemy unit. Since we only have regiment-level information, we averaged the company leader

fixed effects as
∑

c λc

Nc
= λ̃r where Nc is the number of company leaders in the given week of

the battle and λc are their estimated fixed effects from equation (1). The leader fixed effects are

standardized to have mean zero and unit variance for ease of interpretation. The coefficients βt

and γt estimate the dynamic effect of the company and regiment leader fixed effects on the log

distance to the nearest enemy in each phase of the battle.

Also included in the regression are battle map fixed effects αb, battle phase fixed effects ϕp,

as well as the x-y coordinates of the nearest enemy unit Erbd. Holding the location of the closest

enemy unit fixed means that changes in the log distance to the nearest enemy must have come

from movements of the corresponding Union Army unit only where a reduction in this distance

implies a likely attack and an increase a likely retreat.17 The remaining variation in these distances

is captured by the error term ϵrbd. We cluster standard errors at the regiment level and, to account

for the fact that the leader fixed effects are generated regressors, we bootstrap all regressions 200

times to simulate a proper empirical distribution from which standard errors can be computed.

17Of course it can be beneficial to increase the distance to the enemy for strategic purposes. However, these cases
should be an exception and, on average, an increase in the distance to the enemy should be associated with retreating
behavior.
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Results from estimating equation (2) are reported in Table 3. Columns 1 and 2 include the

company and regiment leader fixed effects and their phase interactions separately, while column

3 includes them together. Results show that a standard deviation increase in the average company

leader fixed effect is associated with an increased average distance to the enemy of approximately

5.7 percent in the second battle phase, and of approximately 13.9 percent in the third phase. These

are significant at conventional levels of statistical significance. There is no difference in the fourth

phase where, in most cases, the outcome of the battle is already decided. Given that a higher

company leader fixed effect means that this leader experienced higher desertion rates relative to

other leaders, this shows leaders with lower fixed effects do not achieve lower desertion rates

simply by staying in the background. In fact, we find the opposite result.

The regiment leader fixed effects are not significant, except for the phase 3 interaction in col-

umn 3 where a standard deviation increase in the regiment leader’s fixed effect is associated with

an approximately 16.5 percent increase in the distance to the nearest enemy. Note that the main

effects of the leader fixed effects are only significant in column 3 and show that company and reg-

iment leaders with higher fixed effects start out with a lower distance to the enemy. However, the

interaction effects show that they also retreat much faster.

Lastly, we want to provide at least suggestive evidence on whether courageous leadership

could affect aggregate outcomes through their impact on desertions. For this suggestive exercise,

we taking as the outcome of interest whether a battle was won and as the treatment variable

log desertions on the side of the Union Army. The first stage results are reported in columns

4 and 5. In column 4, we regress the log desertion variable on company and regiment leader

fixed effects at the regiment-battle level (since we observe desertions by day and not by battle-

phase within a day). We obtain similar results in column 5 where we aggregate the data to the

battle level, which, given that victories only vary at the level of the battle, is the more natural

unit to study.18 Both columns 4 and 5 show a strong and significant positive effect of higher

company and regiment leader fixed effects on desertion rates, mimicking our earlier results. The

corresponding instrumental variables results are shown in column 6 where the outcome is an

indicator for whether a was won and where log desertions are instrumented with the estimated

company and regiment leader fixed effects. Results show that a one percent increase in desertions

18We average desertion rates and leader fixed effects over the regiments involved.
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leads to a 0.46 percentage points reduction in the probability of winning a battle. Hence a typical

desertion rate of 10 percent implies a 4.6 percentage points reduction in the probability of winning.

This compares to a 49.2 percent unconditional victory rate for the Union Army. These results

should clearly be interpreted with caution (partly because the exclusion restriction that leaders

affect the battle only through the desertion channel is unlikely to hold), but we nonetheless view

them as valuable corroborative evidence for two ideas: first, leaders matter for outcomes that are

the result of a team production function; second, one important channel through which leaders

impact team production is by positively affecting team cohesion.

3.3 Leadership under Extreme Stress: The Civil War’s Major Battles

Western military strategy has historically been dominated by seeking out decisive battles, pre-

cisely because decisive battles create the extreme stress under which units “crack” (Hanson 2001,

Keegan 1976, 276). In this section, we focus more sharply on the question of leadership under the

“flying bullets” of the Civil War’s most ferocious battles (listed in Table 1).

We use the Adjutant General’s Reports that form the basis of our weekly fighting unit panel

and that list the date and nature of each soldier’s exit from the army (mustered out, killed in

battle, died from disease, disabled, prisoner of war, deserted). These allow us to measure total

battle deaths in the regiments involved in the 19 major battles. For almost all of the 19 battles, all

fighting happened in one or two days. We evaluate the effect of the major battles listed in Table 1

on fighting morale, using the following event-study framework

yit = µi + θt +

−1∑
l=l

γl · D(t− Ek
i = l)it︸ ︷︷ ︸

weeks before battle

+

l̄∑
l=1

γl · D(t− Ek
i = l)it︸ ︷︷ ︸

battle and aftermath

+εit, (3)

where Ek
i is an event, yi is desertions µi are fighting-unit (either regiment or company) fixed

effects, and θt are week-of-year fixed effects. Treatment effects are expressed over an effect window

l ∈
[
l, l̄

]
that we set to be [−4,+3], and are estimated relative to (the omitted) day four days

before the most ferocious battle day. For l < 0, γl estimates pre-trends and for l ≥ 1, γl estimates

the dynamic treatment effects of the event. Following Schmidheiny and Siegloch (2019), we bin
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treatment indicators Dit at the start point (t ≤ Ek
i + l) and end point (t ≥ Ek

i + l̄).19

As a first cut, we estimate equation (3) for the 19 major battles. Panel (a) of Figure 4 displays

the results of this estimation. Desertion are very concentrated on the day of the most ferocious

fighting. Interestingly, desertion rates appear to return to baseline immediately after, suggesting

that soldiers deserted primarily to save their lives in the heat of battle and less because of lingering

post-traumatic stress.

To provide a more nuanced breakdown of this pattern, Panels (b)-(d) of Figure 4 decompose

the major battles into a rough chronology commonly applied to the Civil War by historians. Panel

(b) depicts the first 15 months of the war when the Union Army was hampered by a lack of ex-

perience both in its leadership and among its common soldiers, as the Confederate Army had a

proportionately much larger share of generals in the pre-war full time army (Goodheart, 2011).

In this early period (from the First to the Second battle at Bull Run), when soldiers fought full of

enthusiasm but without real battle-experience we see no evidence of desertions in the lead-up to

the most ferocious fighting, but we see considerable evidence of post-traumatic desertions in the

aftermath of battle. Panel (c) depicts the nadir of Union army morale during the fall of 1862 after

the horrendous defeat at Antietam in September, and after the initial issuance of the Emancipa-

tion proclamation a week later met political resistance that led to and strong gains for pro-slavery

“copperhead” Democratic party candidates in the 1862 midterm congressional elections. In the

low-morale period of fall 1862, we see evidence of soldiers actually trying to avoid decisive battle

by deserting in the days preceding it. In the late low-morale period of fall 1862, battle-day deser-

tions are at their highest point in the entire war. Panel (d) depicts the last 15 months of the war,

with morale having been returned to Union troops in the spring of 1863 after Lincoln removed

the indecisive McClellan from his command of the Army of the Potomac, and after the official

ratification of the Emancipation proclamation was met with overwhelming international support

(McPherson, 1997, 2003; Costa and Kahn, 2010; Doyle, 2014). In this final period, we see much

lower desertions on the day of the battle.

Table 4 estimates a simplified version of equation (3) where we estimate only the effect of the

main battle-day relative to other days in the same effect window (conditioning on a company-

19These bins overcome the identification problem raised in Borusyak and Jaravel (2016). We chose an observation-
window that is two time periods wider than the estimated effect window, so that bins at the end-points contain 3 weeks
each. This structure implies the usual assumption that γl is constant within the end-points l̄, l.

17



battle specific event-window fixed effect), and then interact this effect with captain or colonel

characteristics. In column 1, we interact the effect of the main battle-day with a binary variable

that indicates that a company’s captain died on this battle-day. A captain’s death increases de-

sertions in battle by over two-thirds. This indicates the important role leadership plays in coor-

dinating soldiers’ actions under stress. Column 2 shows that the of death of a company’s colonel

had much less pronounced effect. This indicates that colonels had a much lower effect on the co-

hesion of fighting units, given the added layer of coordination between them that was provided

by captains. Columns 3–4 investigate leader injuries incurred on the same battle day. The results

indicate that an injury to a captain actually reduced desertions, possibly because soldiers would

have rallied around an injured captain. There is no effect of colonel injuries. In columns 5–6, we

interact the battle day with the leader fixed effects estimated in equation (1). Both interactions

are sign-consistent, but a one-standard deviation reduction in a captain’s estimated fixed effect

κ̂c has a fifty percent larger and statistically more significant effect than the same reduction in

a colonel’s estimated fixed effect κ̂c. Finally, columns 7–8 considers whether the commanding

officer was given a medal of honor for valor in the particular battle, our most direct measure of

leaders’ “courage under flying bullets.” For this particular interaction, we find that the effect is

not only sign-consistent but also almost identical across the two officer-ranks, suggesting that acts

of extreme valor were so salient that they had more wide-ranging effects on the whole regiment.

3.4 Digging Deeper

Next, we consider the desertion decision at the individual-level using a sample of ordinary sol-

diers who were not sergeants or officers themselves, and who were lead by a specific captain. We

consider ordinary soldiers who participated in at least one of the 19 major battles that we con-

sidered in the previous event study analysis, and regress an indicator for whether they deserted

in a given battle on the fixed effect of the company leader (κ̂c) who commanded the unit in that

battle. These regressions are somewhat similar to exercises performed in Costa and Kahn (2003);

De Paula (2009); Costa and Kahn (2010) except that those authors could only estimate an indi-

vidual soldier’s probability of having deserted at any point in the war, while we can estimate a

soldier’s probability of having deserted at specific point in time, i.e. during major battle, and we

can further relate this to a novel mechanism, namely these soldiers attachment to their leader.
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This is the first individual-level empirical exercise we perform, and in order to control for fine

grained soldier characteristics, such as their age, occupational income score, personal and real

estate wealth, farm or urban status, industry and skill group before the war, family size, literacy,

and the number of children they had (all of which are characteristics that could influence the

decision to desert), we link these individuals to the 1860 census, using the cross-walk from Dippel

and Heblich (2021) that we applied to officers to construct control variables for Table 2.20 Table 5

reports results from this exercise, which shows that a one standard deviation higher leader fixed

effect, i.e. a worse company leader, is associated with a 1.1 percent higher probability of desertion.

Relative to the unconditional outcome mean, that’s a 28% increase. This effect remains stable in

columns 2 and 3 where we control for individual soldier characteristics from the census or for

their own military experience. The effect declines in magnitude when we control for unit- and

company leader-specific characteristics, but it still estimates a 0.7 and 0.6 percent increase in the

desertion probability. This is a 15% increase relative to the unconditional outcome mean. The

leader fixed effect coefficient is significant at the one percent level in all specifications. This result

is robust to the inclusion of different types of fixed effects, such as regiment, county of residence,

birth place, battle, or company fixed effects, as shown in Table B.3, as well as to changing the level

of the bootstrap clustering which we report in Table B.4.

Finally, we perform a placebo exercise to rule out that the relationship in Table 5 could be

explained by a spurious relationship arising from a clustering of low-desertion units (with low-

desertion fixed-effect leaders) around certain battles. This placebo exercise validates the idea that

there is something specific about the bond between soldiers and their leader in terms of their de-

sertion decision. For this placebo exercise, we re-estimate the previous regression of each soldier’s

desertion indicator on leader fixed effects where we randomly allocate soldiers to different leaders

each time for a total of 1,000 random draws among the set of leader fixed effects. Figure B.6 plots

the regressions from this exercise and shows that only 51 (5.1%) and 9 (0.9%) coefficients were sig-

nificant at the 5 and 1%, respectively, which are the expected test rejection probabilities for a zero

effect. This means that not any leader with a “good” fixed effect can reduce desertion probabilities

but that it requires a certain attachment to a unit and its soldiers, which further supports the idea

20As for officers, we further limit the sample to soldiers we can also cross-walk to the 1870 full-count Census. We do
this to generate a consistent sample with Table 7 in Section 3.5.
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that our estimated leader fixed effects capture leadership capabilities in a specific group setting

that cannot be easily substituted for.

3.5 Leaders in Civilian Life

Our paper estimates the effect of leadership under the intense pressure associated with deadly

military conflict. Could leadership traits that reveal themselves under these circumstances be pre-

dicted by characteristics that are observable in civilian life? To answer this question, we revisit

the sample of officers used in Table 2, i.e. those we could cross-walk to both the 1860 and 1870

full-count census. Figure 5 shows the results of regressing our estimated leader fixed effects on

baseline 1860 civilian characteristics for captains and colonels. Interestingly, there are no civilian

characteristics that seem to predict leadership in the war. This fact resonates with the historical

biography of the war’s most famous leader, Ulysses Grant, who ascended to command of the en-

tire Union Army in the last two years of the war, but whose pre-war Civilian life was consistently

described as having been unremarkable and something of a failure (Brands, 2013).

Does this finding imply in turn that officers who proved themselves to be effective leaders

during the war would see no effects from this in their post-War civilian labor market trajectories?

Perusing the same a sample of officers as in Table 2 and Figure 5,21 Table 6 reports the results from

regressing captains’ normalized occupational income scores in 1870 on their estimated leader fixed

effect as well as range of baseline characteristics from 1860. This is consistent with the potential

importance of military experience for civilian labor-market outcomes documented in Duffy (2006);

Jha and Wilkinson (2012); Benmelech and Frydman (2015). However, where previous studies

estimated the unconditional correlation of military service and labor-market outcomes, we are

able here to relate labor-market outcomes to revealed military leadership, conditional on military

service. The finding in Table 6 indicates of a positive return to leadership skills acquired during

the war. It is unlikely that the findings in Table 6 are a result of getting labor market rewards for

heroics in the war because we are comparing a sample of officers only, i.e. all individuals in the

sample are officers. Second, in column 5 we include military controls, including indicators for

promotions or receipt of a Medal of Honor, but we still find the same effect size as in the other

21Because of this question, we had already cut this sample to be limited to those officers we could link to both the
1860 and the 1870 full-count Census.
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columns.

Could it be that better leaders in the war could call on stronger networks after the war? Col-

umn 1 in Table 7 correlates leader fixed effects to their soldiers’ post-War labor market outcomes.22

It does not appear is if the soldiers of low-desertion leaders had higher occupational income

scores, making network effects seem less likely Columns 2-5 also show that low-desertion leader-

ship was not correlated with soldiers’ chances of survival, injury or promotion in the war, again

making indirect network effects an unlikely explanation for the core finding in Table 6.

In combination, Table 6 and Table 7 are most consistent with an explanation whereby some

officers discovered or acquired real leadership talents and skills during the war, and were then

able to carry these over into their post-War labor market experience.

4 Conclusion

Team production relies on collective action, and strategic complementarities between team mem-

bers amplify the importance of leaders, i.e. team members with the “ability to induce others to

follow absent the power to compel or to provide formal contractual incentives.” The social psy-

chology literature therefore views leadership as essential for team production and team cohesion.

We quantitatively asses the importance of leadership in the high-stakes military setting of the

American Civil War, where fighting units were exposed to severe stress and leadership was tested

in ways that do not occur in civilian settings. We show that leadership played an important role in

maintaining team cohesion (measured as the inverse of desertions). Leadership mattered most at

the level of the “primary group,” i.e. the fighting unit of 100 men. The most effective leaders in our

setting appear to have been older and more courageous individuals whose civilian occupational

backgrounds were “average,” i.e. socially close to the men they led. Leadership was particularly

important under the extreme stress of major battles. Units cracked when they lost their leaders

during the height of battle, but they rallied around leaders that were injured. Exceptional acts of

valor by leaders at the height of battle created cohesion like nothing else.

22This is the same sample used in Table 5.
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Tables

Table 1: Information on the Top 20 Major Civil War Land Battles

Battle Dates Union Union Killed Wounded Missing
Win/Loss Strength / POW

1st Bull Run July 21, 1861 Loss 35,732 481 1,011 1,216
Shiloh April 6-7, 1862 Win 63,000 1,754 8,408 2,885
Seven Pines/Fair Oaks May 31 - June 1, 1862 Inconcl. 34,000 790 3,594 647
Seven Days June 25 - July 1, 1862 Inconcl. 114,691 1,734 8,062 6,053
2nd Bull Run Aug. 28-30, 1862 Loss 77,000 1,747 8,452 4,263
Antietam Sept. 16-17, 1862 Win 87,164 2,108 9,549 753
Perryville Oct. 8, 1862 Win 55,000 845 2,851 515
Fredericksburg Dec. 11-15, 1862 Loss 122,009 1,284 9,600 1,769
Stones River Dec. 31 1862 - Jan. 2 63 Win 43,400 1,677 7,543 3,686
Chancellorsville April 30 - May 6, 1863 Loss 133,868 1,606 9,762 5,919
Vicksburg May 18 - July 4, 1863 Win 77,000 766 3,793 276
Gettysburg July 1-3, 1863 Win 104,256 3,155 14,529 5,365
Chickamauga Sept. 18-20, 1863 Loss 60,000 1,657 9,756 4,757
Chattanooga Nov. 23-25, 1863 Win 72,533 753 4,722 349
Wilderness May 5-7, 1864 Inconcl. 124,232 3,469 16,000 3,383
Spotsylvania May 8-21, 1864 Inconcl. 110,000 2,725 13,416 2,258
Cold Harbor May 31 - June 12, 1864 Loss 117,000 1,845 9,077 1,816
Petersburg (Crater) July 30th 1864 Loss 125,000 1,688 8,513 1,185
Atlanta July 22 , 1864 Win 34,863 3,641*
Fort Fisher Jan. 13-15, 1865 Win 9,632 111 540 13

Note: The 20 most important land battles of the Civil War from Selcer (2006). Casualty information from various sources and authors’
own computations. * marks joint casualty numbers for deaths, wounded, and missing combined. Note that the Seven Days battle
actually was a collection of seven battles that happened over seven days between June 25 to July 1, 1862, but are counted together due
to their geographic proximity and them being part of the same campaign. The Battle for Atlanta was part of the longer-lasting siege
of Atlanta. The Battle of the Crater was the deadliest battle of the Siege of Petersburg, which lasted from Jun 1864 to April 1865. Fort
Fisher was a Naval engagement, which we will not consider but we included it in the list for completeness.
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Table 2: Leader Fixed Effects and Wording in Company Leaders’ Biographies

Leader’s biography mentions them as Military outcomes

hero leader brave captain Medal of Honor Survived
(1) (2) (3) (4) (5) (6)

Leader FE κ̂c -0.012∗∗ -0.008∗∗ -0.011∗∗ -0.002 -0.006∗ -0.001
(0.005) (0.004) (0.005) (0.007) (0.003) (0.005)

1860 census controls yes yes yes yes yes yes
1860 county FE yes yes yes yes yes yes
Military controls yes yes yes yes yes yes
Observations 2,950 2,950 2,950 2,950 2,950 2,950
Adj. R2 0.375 0.486 0.375 0.366 0.348 0.173
Outcome mean 0.005 0.001 0.003 0.322 0.005 0.883

Note: Regressions of indicators for whether a leader’s biography refers to them with the words hero, leader, brave, and a placebo
word that mentions their rank (captain). Column five shows that better leaders were more likely to be awarded a Medal of Honor,
while column six shows that better or worse leaders did not have different survival probabilities. The leader fixed effects κ̂c were
estimated by regressing the inverse hyperbolic sine of desertions in a company/regiment outside of any battles or skirmishes on
indicators for each leader. The fixed effects are positive for worse leaders, i.e. those who were less able to induce group cohesion and
reduce desertions. Since these regressors were estimated, we bootstrap standard errors with 200 repetitions. Leader fixed effects are
standardized to have mean zero and variance one, such that the coefficient can be interpreted in terms of a one standard deviation
increase in the leader fixed effect. The sample includes individual leaders whose military records matched with the 1860 census.
Pre-war controls from the 1860 census include a leader’s age, indicators for literacy, urban status, labor force participation, place of
birth, fixed effects for county of residence, group quarters, number of children, the inverse hyperbolic since of their personal and real
estate wealth. We also include indicators for nine occupational skill groups (professional/technical, managers/officials/proprietors,
clerical/kindred workers, sales workers, craftsmen, operatives, service workers, farm laborers, and laborers) and for 13 industry
groups (farm, mining, construction, durable and non-durable manufacturing, transportation, telecommunication, utilities, wholesale,
retail, finance, services, public administration). These definitions follow the 1950 occupation and industry classifications by the Census
Bureau. Military controls include indicators for the state for which a soldier enlisted, age at enlistment, indicators for whether a leader
was initially enlisted as officer, for whether a leader was promoted into their current rank of captain or colonel, and the week-month-
year in which they enlisted. Observations are weighted by the total number of words in the biography. Significance levels based on
bootstrapped standard errors with 200 replications are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 3: How Leaders Maintain Cohesion in Battle

log(distance to nearest enemy) log(1+desertions) Win=1

(1) (2) (3) (4) (5) (6)
FE: Battle-Phase 2 -0.155∗∗∗ -0.156∗∗∗ -0.156∗∗∗

(0.034) (0.034) (0.034)
FE: Battle-Phase 3 -0.133∗ -0.135∗ -0.131∗

(0.069) (0.070) (0.069)
FE: Battle-Phase 4 -0.007 0.010 -0.006

(0.150) (0.159) (0.160)
Company Leader FE -0.007 -0.029 0.751∗∗∗ 1.245∗∗∗

(0.016) (0.025) (0.095) (0.146)
Company Leader FE × Phase 2 0.047∗ 0.033

(0.027) (0.044)
Company Leader FE × Phase 3 0.114∗∗ 0.186∗∗

(0.056) (0.075)
Company Leader FE × Phase 4 -0.080 -0.062

(0.166) (0.193)
Regiment Leader FE -0.007 -0.028 0.723∗∗∗ 1.253∗∗∗

(0.016) (0.026) (0.113) (0.111)
Regiment Leader FE × Phase 2 -0.044 -0.019

(0.029) (0.048)
Regiment Leader FE × Phase 3 -0.067 0.095

(0.067) (0.090)
Regiment Leader FE × Phase 4 0.059 0.019

(0.222) (0.269)
Ln(1+desertions) -0.188

(0.125)
Observations 3,189 3,189 3,189 1,826 122 122
Unit of Observation Reg x Phase Reg x Phase Reg x Phase Reg x Battle Battle Battle
Battle Fixed Effect yes yes yes yes
Cluster Regiment Regiment Regiment Regiment robust robust
Kleibergen-Paap Wald rk F statistic 73.568

Note: Columns 1-3: panel regression of a regiment’s log distance to the nearest Confederate unit on battle time (phase) fixed effects
and their interaction with the average company leader fixed effect, the regiment leader fixed effect, or both, as well as the respective
main effects. The regressions include battle fixed effects and standard errors are clustered at the regiment level. The leader fixed effects
were estimated using the full company-week panel by regressing log(1+desertions) on indicators for each leader while controlling for
unit-composition characteristics such as the log number of soldiers in their unit, the share of soldiers from the same counties and the
presidential vote share for Lincoln, the share of soldiers with the same ancestry, and indicators for infantry, cavalry, and artillery units.
Column 4: panel regression of a regiment’s log(1+desertions) on the average company leader and the regiment leader fixed effects,
clustering standard errors at the regiment level. Column 5: same as column 4 but as cross-sectional regression collapsed to the battle
level with robust standard errors. Column 6: IV regression of an indicator for whether a given battle was won by the Union Army
(win = 1) on the average log(1+desertions) across the Union regiments in the battle, instrumented by the average company leader and
regiment leader fixed effects which are averaged over all regiments within a given battle (the first stage is reported in column 5), with
robust standard errors. Significance levels are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 4: Effect of Main Day of Battle Interacted with Leader Characteristics

Outcome: ihs(desertions)

(1) (2) (3) (4) (5) (6) (7)
Post-Battle 0.005∗∗∗ 0.005∗∗∗ 0.004∗∗∗ 0.005∗∗∗ 0.005∗∗∗ 0.004∗∗∗ 0.005∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Post-Battle ×κ̂c -0.002∗∗∗ -0.002∗∗∗

(0.001) (0.001)
Post-Battle × Leader Died 0.045∗∗∗ 0.045∗∗∗

(0.015) (0.015)
Post-Battle ×κ̂c× Leader Died 0.003

(0.006)
Post-Battle × Leader Wounded 0.018∗∗

(0.008)
Post-Battle × Accomplished Leader -0.012∗∗

(0.005)
Post-Battle × Leader Experience -0.004∗∗∗

(0.001)
Post-Battle × Leader Promoted 0.004

(0.004)

Observations 1,505,451 1,505,451 1,505,451 1,505,451 1,505,451 1,505,451 1,505,451
R2 0.018 0.018 0.018 0.018 0.018 0.018 0.018
Outcome mean 0.009 0.009 0.009 0.009 0.009 0.009 0.009

Note: 1 s.d. change in leader exp = 38 weeks; Significance levels are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 5: Leadership and Desertions at the Individual Level

Outcome: Pr(deserted)it=1

(1) (2) (3) (4) (5)
Leader FE κc 0.011∗∗∗ 0.011∗∗∗ 0.013∗∗∗ 0.007∗∗∗ 0.006∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002)
Regiment fixed effects yes yes yes yes yes
1860 census controls yes yes yes yes
Soldier controls yes yes yes
Unit controls yes yes
Leader controls yes
Observations 100,395 100,395 100,395 100,395 100,395
Adj. R2 0.062 0.063 0.067 0.073 0.073
Outcome mean 0.039 0.039 0.039 0.039 0.039

Note: Regressions of an indicator for whether a soldier deserted during one of the 19 major battles of the war on the associated
company leader’s fixed effect κ̂c, which has been normalized to have mean zero and variance one. The fixed effects are positive for
worse leaders, i.e. those who were less able to induce group cohesion and reduce desertions outside of battle. The sample consists
of regular soldiers (not officer or sergeant ranks) who have been linked to the 1860 U.S. census. The 1860 census controls include
continuous measures such as the log occupational income score, age, family size, number of children, log personal and real estate
wealth, as well as indicators for a zero income score, labor force participation, literacy, group quarters, farm and urban status, and for
industry and skill groups as defined by the 1950 census definition of industries and occupations. Soldier controls include the number
of battles the soldier has participated in and their experience measured as time since enlistment. Unit controls include the total number
of soldiers who deserted from the unit (excluding the current soldier), the number of deaths sustained by the unit in battle, unit size,
the share of soldiers from pro-Lincoln counties in 1860, the number of other soldiers in the unit who have previously received a
Medal of Honor, and Herfindahl-type concentration indexes for the unit’s composition with regards to German, Scandinavian, Irish,
Italian, and other ancestries. The company leader controls include their experience, and indicators for whether they were previously
promoted and for whether they were wounded or died in the battle. Significance levels based on bootstrapped standard errors with
200 replications and clustering at the company level are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 6: Relating Leader Fixed Effects to Leaders’ Income Score in 1870

Outcome: Normalized Occupation Score in 1880 Full Count Census

(1) (2) (3) (4) (5)
Leader FE κc -0.056∗∗ -0.059∗∗ -0.061∗∗ -0.062∗∗ -0.062∗∗

(0.028) (0.029) (0.028) (0.028) (0.028)
Individual controls yes yes yes yes
Economic controls yes yes yes
Family controls yes yes
Military controls yes
Observations 2,603 2,591 2,591 2,591 2,591
Adj. R2 0.189 0.201 0.214 0.218 0.218
Outcome mean 3.461 3.461 3.461 3.461 3.461

Note: Regressions of the inverse hyperbolic sine of leaders’ occupational income scores on their estimated leader fixed effects, κ̂c. The
fixed effects are positive for worse leaders, i.e. those who were less able to induce group cohesion and reduce desertions. The leader
fixed effects were estimated by regressing the inverse hyperbolic sine of desertions in a company/regiment outside of any battles or
skirmishes on indicators for each leader. Since these regressors were estimated, we bootstrap standard errors with 200 repetitions and
cluster at the county level to account for labor market and pre-war unobservable shocks that are common to leaders from the same
counties. Leader fixed effects are standardized to have mean zero and variance one, such that the coefficient can be interpreted in terms
of a one standard deviation increase in the leader fixed effect. The sample includes individual leaders whose military records matched
with the 1860 census and who could be linked from the 1860 to the 1870 census using the crosswalks provided by the Abramitzky
et al. (2020). Individual controls include the leader’s age, indicators for their place of birth, as well as 1860 county of residence fixed
effects that capture unobserved pre-war factors that may affect a leader’s later-life labor market outcomes. Economic controls in-
clude pre-war economic variables measured in 1860 such as the inverse hyperbolic sine of the leader’s occupational income score,
an indicator for labor force participation, indicators for literacy, as well as for nine occupational skill groups (professional/technical,
managers/officials/proprietors, clerical/kindred workers, sales workers, craftsmen, operatives, service workers, farm laborers, and
laborers), an indicator for urban status, and the inverse hyperbolic sine of their personal and real estate wealth. Family controls contain
pre-war variables in 1860 including family size, number of children, and group quarter indicators. Military controls include indicators
for whether the leader had original enlisted as an officer (as opposed to having been promoted into an officer rank from a lower rank),
indicators for whether they were ever promoted above their current rank of captain or colonel, and an indicator for receipt of the
Medal of Honor. Significance levels are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01
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Table 7: Relating Leader Fixed Effects to Soldiers’ Outcomes in 1870

Outcome: Economic and War-Related Outcomes of Ordinary Soldiers

log occ. score 1870 injured disabled died promotion

(1) (2) (3) (4) (5)
Leader FE κc -0.009 0.004 0.001 -0.001 -0.001

(0.014) (0.003) (0.003) (0.003) (0.003)
Regiment fixed effects yes yes yes yes yes
1860 census controls yes yes yes yes yes
Soldier controls yes yes yes yes yes
Unit controls yes yes yes yes yes
Leader controls yes yes yes yes yes
Observations 100,395 99,411 99,411 100,395 99,411
Adj. R2 0.032 0.104 0.081 0.043 0.058
Outcome mean 0.943 0.192 0.124 0.151 0.200

Note: Regressions of the inverse hyperbolic sine of leaders’ occupational income scores on their estimated leader fixed effects, κ̂c. The
fixed effects are positive for worse leaders, i.e. those who were less able to induce group cohesion and reduce desertions. The leader
fixed effects were estimated by regressing the inverse hyperbolic sine of desertions in a company/regiment outside of any battles or
skirmishes on indicators for each leader. Since these regressors were estimated, we bootstrap standard errors with 200 repetitions and
cluster at the county level to account for labor market and pre-war unobservable shocks that are common to leaders from the same
counties. Leader fixed effects are standardized to have mean zero and variance one, such that the coefficient can be interpreted in terms
of a one standard deviation increase in the leader fixed effect. The sample includes individual leaders whose military records matched
with the 1860 census and who could be linked from the 1860 to the 1870 census using the crosswalks provided by the Abramitzky
et al. (2020). Individual controls include the leader’s age, indicators for their place of birth, as well as 1860 county of residence fixed
effects that capture unobserved pre-war factors that may affect a leader’s later-life labor market outcomes. Economic controls in-
clude pre-war economic variables measured in 1860 such as the inverse hyperbolic sine of the leader’s occupational income score,
an indicator for labor force participation, indicators for literacy, as well as for nine occupational skill groups (professional/technical,
managers/officials/proprietors, clerical/kindred workers, sales workers, craftsmen, operatives, service workers, farm laborers, and
laborers), an indicator for urban status, and the inverse hyperbolic sine of their personal and real estate wealth. Family controls contain
pre-war variables in 1860 including family size, number of children, and group quarter indicators. Military controls include indicators
for whether the leader had original enlisted as an officer (as opposed to having been promoted into an officer rank from a lower rank),
indicators for whether they were ever promoted above their current rank of captain or colonel, and an indicator for receipt of the
Medal of Honor. Significance levels are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01
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Figure 1: Data and Organization of the Union Army

Note: Example of the Union Army organization and command at military hierarchies above the regiment from Dyer (1908) (p. 274). In
this case, Banks’ Division, organized under Major General Banks, was directly assigned to the Army of the Potomac without a corps
in between the two organizational units. This is for the period from October 1861 until March 1862 when the next larger restructuring
of the unit occurred. The snippet shows the 1st Brigade, its commanders by date of command, as well as the regiments that belonged
to the brigade by date of assignment. The colored boxes mark the different hierarchies im descending order: red = Army, green
= division, orange = brigade, blue = regiment. Sub-regimental units are the companies, which are lead by captains. A schematic
overview of the Union Army’s organizational structure is provided in Figure B.1.
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Figure 2: Explaining Desertions - Leader versus Unit Fixed Effects
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Note: This figure presents the adjusted R-squared from estimating equation (1) with one leader or unit fixed effect at a time, across the
six levels of the organizational hierarchy, for a total of 12 sets of separately estimated fixed effects
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Figure 3: Dynamic Battle Map Example

Note: Panel a) shows the raw battle map for the Battle of Iuka, Mississippi on September 19, 1862. Union and Confederate regiment
positions are shown for two phases of the battle. These are at 5pm (dark blue Union, light red Confederacy) and at 7pm (light blue
Union, dark red Confederacy). Panel b) shows the digitized version of the map. Panel c) plots Union and Confederate regiments in
their 5pm location, computes the distances to the closes enemy units from the 12th Wisconsin, and marks the minimum distance with
a black rather than a gray line. Battle maps were obtained from the Civil War Preservation Trust and digitized by the authors via
pattern recognition algorithms in Python. We thank the American Battlefield Trust (www.battlefields.org) for granting written
permission to use their maps and to reprint the original battle map in panel a.
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Figure 4: Event Studies of Desertions During the Major 19 Battles of the Civil War

(a) All Battles
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(b) Early (July ’61 - Sept. ’62)
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(c) Low Morale (Sept. ’62 - Jan. ’63)
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(d) Late (Apr. ’63 - July ’64)
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Figure 5: 1860 Leader Characteristics Do Not Predict Leadership
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A Data Appendix

Figure A.1: Biographies from Federal Publishing Company (1908)

Note:

A.1 The Adjutant General’s Reports

Table A.1 provides an overview of the sources for each state from which data were drawn. The
states’ Adjutant General’s Reports and unit rosters can be downloaded at https://archive.
org/ and at https://www.hathitrust.org/
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Table A.1: List of Sources for the Union Army Soldier Data

▶ California: Orton, R.H. (1890) “Records of California Men in the War of the Rebellion 1861 to 1867”, State Office,
J. D. Young, Supt. State Printing, Sacramento, CA

▶ Connecticut: Barbour, L.A., Camp, F.E., Smith, S.R., and White, G.M. (1889) “Record of Service of Connecticut
Men in the Army and Navy of the United States During the War of the Rebellion”, Case, Lockwood, & Brainard
Company, Hartford, CT

▶ Illinois: Reece, J.N. (1900) “Report of the Adjutant General of the State of Illinois”, Vols. 1-9, Philips Bros. State
Printers, Springfield, IL

▶ Indiana: Terrell, W.H.H. (1866) “Report of the Adjutant General of the State of Indiana”, Vols. 1-5, Samuel M.
Douglass State Printers, Indianapolis, IN

▶ Iowa: Thrift, W.H. (1908) “Roster and Record of Iowa Soldiers in the War of Rebellion”, Vol. 1-6, Emory H.
English State Printers, Des Moines, IA

▶ Kansas: Fox, S.M. (1896) “Report of the Adjutant General of the State of Kansas”, The Kansas State Printing
Company, Topeka, KS

▶ Maine: Adjutant General (1861-66) “Supplement to the Annual Reports of the Adjutant General of the State of
Maine”, Stevens & Sayward State Printers, Augusta, ME

▶ Massachusetts: Schouler, W. (1866) “Report of the Adjutant General of the Commonwealth of Massachusetts”,
Wright & Potter State Printers, Boston, MA

▶ Michigan: Crapo, H.H. (1862-66) “Report of the Adjutant General of the State of Michigan”, John A. Kerr & Co.
State Printers, Lansing, MI

▶ Minnesota: Marshall, W.R. (1861-66) “Report of the Adjutant General of the State of Minnesota”, Pioneer Print-
ing Company, Saint Paul, MN

▶ Nebraska: Dudley, E.S. (1888) “Rosters of Nebraska Volunteers from 1861 to 1869”, Wigton & Evans State Print-
ers, Hastings, NB

▶ New Hampshire: Head, N. (1865) “Report of the Adjutant General of the State of New Hampshire”, Vols. 1& 2,
Amos Hadley State Printers, Concord, NH

▶ New Jersey: Stryker, W.S. (1874) “Report of the Adjutant General of the State of New Jersey”, Wm. S. Sharp
Steam Power Book and Job Printers, Trenton, NJ

▶ New York: Sprague, J.T. (1864-68) “A Record of the Commissioned Officers, Non-Commissioned Officers and
Privates of the Regiments which were Organized in the State of New York into the Service of the United States
to Assist in Suppressing the Rebellion”, Vols. 1-8, Comstock & Cassidy Printers, Albany, NY

▶ Ohio: Howe, J.C., McKinley, W., and Taylor, S.M. (1893) “Official Rosters of the Soldiers of the State of Ohio in
the War of the Rebellion 1861-65”, Vols. 1-12, The Werner Company, Akron, OH

▶ Pennsylvania: Russell, A.L. (1866) “Report of the Adjutant General of Pennsylvania”, Singerly & Myers State
Printers, Harrisburg, PA

▶ Vermont: Peck, T.S. (1892) “Revised Roster of Vermont Volunteers and Lists of Vermonters who Served in the
Army and Navy of the United States during the War of the Rebellion 1861-66”, Press of the Watchman Publishing
Co., Montpelier, VT

▶ Wisconsin: Rusk, J.M. and Chapman, C.P. (1886) “Roster of Wisconsin Volunteers, War of the Rebellion 1861-65”,
Democrat Printing Company, Madison, WI

▶ Multiple states: Adjutant General’s Office (1861-65) “Official Army Register of the Volunteer Force of the United
States for the Years 1861, ’62, ’63, ’64, ’65”, Part 1-8, Adjutant General’s Office, Washington DC
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A.2 Coding up the Union Army’s Time-Varying Organizational and Leadership Struc-
ture

Our main source for information on the military hierarchies and leaders above the regiment level
is Dyer (1908). Figure 1 displays the data structure. For Bank’s Division, which operated under
the Army of the Potomac, we see the 1st Brigade and its commanders, as well as the regiments
that belonged to the brigade from October 1861 to March 1862.1 There are multiple challenges
involved in constructing our final data set that assigns a unique identifier to each commander and
each unit at all levels of the military hierarchy.

First, there is considerable within unit variation of commanders. Over the course of six months,
the 1st Brigade had four different commanders. The most common cases for a change in command
at the level of the brigade or higher are i) promotions, ii) discharges (incl. those due to injury and
death), and iii) transfers to other units at the same hierarchical level. However, such horizontal
moves did not occur with high frequency but were often associated with the failure of a general
and a following reassignment or even demotion. After Ambrose Burnside suffered multiple de-
feats against General Lee, he ultimately offered his resignation as commander of the Army of the
Potomac to President Lincoln in early 1863. While the president relieved General Burnside from
his command, he still saw potential in him and instead instated him as commander of the Army
of the Ohio in March 1863.

Most generals are uniquely identified by their first, middle, and last name. This allows us
to distinguish between Brigadier General Robert Frederick Smith and Brigadier General Robert
Wilson Smith. Among the 2,705 generals in our data, only 16 generals had the same first, middle,
and last name. We then used the dates of their commands and their rank to uniquely identify
these generals. Henry L. Abbott could not reasonably lead one unit as Brigadier General while at
the same time leading another unit as Major General.

Second, as is the case with commanders, the Union Army continuously restructured itself over
the course of the war. This includes splits, mergers, discontinuation or creation of units at all
levels. For example, the 1st Army Corps was re-created on September 12, 1862, from the 3rd
Army Corps and was discontinued on March 24, 1864, when it was merged into the 5th Army
Corps. Fortunately, Dyer (1908) is very precise regarding reassignments, mergers, the dissolution
and creation of new units. Notice that a changing unit structure is not associated with changing
leaders at all levels. For example, a division may be assigned to a different corps but while its
corps leader has changed, the commanding general of the division may still be the same. We use
the name of units and the detailed information in Dyer (1908) to track units at all levels of the
military hierarchy over time.

For the the 837 regiments in our sample, there was a total of 30,571 changes in the military
structure across all hierarchical levels for the duration of the war. Similarly, there were 30,562
changes in command at any level above the regiment over the same period. Notice that the pro-
motion of a single general, for instance, leads to a change for multiple units. If the commander of

1Bank’s Division had two more brigades under its command which are not shown in the figure for brevity.
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a brigade becomes the commander of the associated division (i.e. the next higher military unit),
then this not only affects the leadership of his former brigade but also the leadership of the other
brigades in the division. Hence such changes trickle down the chain of command, leading to such
a large number of overall changes. The same is true for changes in the military structure. Consid-
ering that there are over 1.4 million company-week observations in our sample for a total period
of 209 weeks, this means that the average company was assigned to 3.7 brigades, 4.3 divisions, 3.9
corps, and 3.3 armies for the duration of the war (see Table B.1).

Figure A.2: Battle Participation of the 55th Pennsylvania Infantry (Fox, 1889)
2T2 REGIMENTAL LOSSES IN THE CIVIL WAR.

FIFTY-FIFTH PENNSYLVANIA INFANTRY.

WHITE S BRIGADE AMES S DIVISION TENTH CORPS.

COL. RICHARD WHITE.

COMPANIES.
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B Additional Empirical Results

Tables

Table B.1: Company-Level Descriptive Statistics

Obs. Mean St. Dev. Min. Max.

Panel A: company characteristics
Company tenure (weeks) 7,063 153.039 44.392 1 208
Number of soldiers 7,063 66.265 14.225 30 132
Number of deserters 7,063 8.957 11.297 0 99
Number of deaths 7,063 20.203 9.834 0 60
Number of battle deaths 7,063 9.673 6.541 0 58
Infantry unit (1=yes) 7,063 0.931 0.254 0 1
Cavalry unit (1=yes) 7,063 0.060 0.238 0 1
Artillery unit (1=yes) 7,063 0.002 0.049 0 1

Panel B: leader statistics
Number of company leaders 7,063 3.630 1.477 1 10
Number of regiment leaders 7,063 3.996 1.665 1 11
Sergeants died 7,063 0.923 1.070 0 7
Lieutenants died 7,063 0.383 0.633 0 5
Captains died 7,063 0.222 0.470 0 3
Colonels died 7,063 0.019 0.137 0 2

Panel C: battle statistics
Battles participated in 7,063 1.714 1.247 0 7
Skirmishes participated in 7,063 31.614 22.723 0 115

Panel D: organizational structure
Number of Brigades assigned to 7,047 3.631 1.641 1 11
Number of Divisions assigned to 7,047 4.229 1.987 1 13
Number of Corps assigned to 7,047 3.899 1.758 1 11
Number of Armies assigned to 7,047 3.229 1.570 1 12

Note: The table reports observable characteristics of the 7,063 companies we observe in our data. All statistics are averages for each
company over the sample period from the start of the war on April 12, 1861, to its official conclusion on April 9, 1865. Company
tenure is the average life of a company throughout the war measured in weeks. The infantry, cavalry, and artillery unit indicators are
mutually exclusive. They do not sum to one hundred because there is a small share of units that are engineers, sharpshooters, or other
support units that do not fall within those three major service branches. There are 16 independent companies that were not assigned
to any Brigade, Division, Corps, or Army but acted as stand-alone units. The major battles participation indicator is one for units that
fought in at least one of the top 19 deadliest battles (the original list in Selcer (2006) had 20 battles but we excluded Fort Fisher given
that this was primarily a naval engagement).
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Table B.2: Controls for Battles and Battle Experience

Outcome: log(1+desertions)

(1) (2) (3) (4) (5) (6) (7) (8)
Skirmish 0.006∗∗∗ 0.005∗∗∗ 0.006∗∗∗ 0.005∗∗∗ 0.006∗∗∗ 0.006∗∗∗ 0.006∗∗∗ 0.004∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Battle 0.040∗∗∗ 0.039∗∗∗ 0.035∗∗∗ 0.032∗∗∗ 0.037∗∗∗ 0.036∗∗∗ 0.035∗∗∗ 0.033∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Ancestry concentration 0.007∗∗∗ 0.002 0.002∗∗∗ 0.002

(0.001) (0.002) (0.001) (0.002)
Pro-Lincoln share -0.004∗∗∗ -0.012 -0.004∗∗∗ -0.014∗∗

(0.001) (0.007) (0.001) (0.007)
Log no. of soldiers 0.009∗∗∗ 0.023∗∗∗ 0.011∗∗∗ 0.030∗∗∗

(0.001) (0.002) (0.001) (0.002)
Cavarly = 1 -0.007 0.077∗∗∗ 0.013 0.020

(0.012) (0.025) (0.014) (0.029)
Infantry = 1 -0.004 0.048∗∗ 0.017∗∗ 0.022∗∗∗

(0.011) (0.019) (0.007) (0.007)
Artillery = 1 0.015 0.036∗ 0.003 -0.016

(0.016) (0.021) (0.011) (0.010)
Adj. R2 .01377 .01745 .07239 .07593 .05569 .05762 .08363 .08764
# Leader FE 0 0 21,307 21,109 2,496 2,481 23,803 23,590
Observations 1,001,604 991,688 1,000,976 991,067 1,001,600 991,684 1,000,972 991,063
Calendar Week FE yes yes yes yes yes yes yes yes
Captain FE yes yes yes yes
Colonel FE yes yes yes yes

Note: Regressions of ihs(desertions) on indicators for participation in a given skirmish or battle. The unit of observation is the
company-week for the period from April 12, 1861 to April 9, 1865. All regressions include calendar week fixed effects. Unit compo-
sition controls include the log number of soldiers in their unit, the average presidential vote share for Lincoln for soldiers from the
same county, an Herfindahl-type ancestry concentration index, and indicators for infantry, cavalry, and artillery units. Standard errors
are clustered at the regiment level. The regiment is the next higher military unit to which a company belongs and at which the battle
treatments are assigned. Significance levels are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table B.3: Leadership and Desertions at the Individual Level - Robustness to Inclusion of Different
Fixed Effects

Outcome: Pr(deserted)it=1

(1) (2) (3) (4) (5)
Leader FE κc 0.007∗∗∗ 0.007∗∗∗ 0.006∗∗∗ 0.007∗∗∗ 0.014

(0.002) (0.002) (0.002) (0.002) (0.010)
Regiment FE yes yes yes yes
1860 county FE yes yes
Birth place FE yes yes
UBattle FE yes yes
Regiment-Company FE yes yes
Observations 100,330 100,337 100,388 100,395 100,125
Adj. R2 0.082 0.080 0.075 0.073 0.140
Outcome mean 0.039 0.039 0.039 0.039 0.039

Note: Regressions of an indicator for whether a soldier deserted during one of the 19 major battles of the war on the associated
company leader’s fixed effect κ̂c, which has been normalized to have mean zero and variance one. The fixed effects are positive for
worse leaders, i.e. those who were less able to induce group cohesion and reduce desertions outside of battle. The sample consists
of regular soldiers (not officer or sergeant ranks) who have been linked to the 1860 U.S. census. All regressions include the full set
of 1860 census, soldier, unit, and leader controls as in column (5) of Appendix Table 5. The table shows robustness to inclusion of
different fixed effects including regiment fixed effects, fixed effects for soldiers’ county of residence in 1860, birth place fixed effects,
battle fixed effects, as well as company-level fixed effects. The latter can be estimated by considering units with leader changes across
battles. Significance levels are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table B.4: Leadership and Desertions at the Individual Level - Robustness to Different Standard
Error Clustering

Outcome: Pr(deserted)it=1

(1) (2) (3) (4)
Leader FE κc 0.007∗∗∗ 0.007∗∗∗ 0.007∗∗∗ 0.007∗∗∗

(0.002) (0.002) (0.002) (0.002)
Cluster unit:
Regiment-Company yes
Regiment yes
1860 County yes
Battle yes
Observations 100,330 100,330 100,330 100,330
Adj. R2 0.082 0.082 0.082 0.082
Outcome mean 0.039 0.039 0.039 0.039

Note: Regressions of an indicator for whether a soldier deserted during one of the 19 major battles of the war on the associated
company leader’s fixed effect κ̂c, which has been normalized to have mean zero and variance one. The fixed effects are positive for
worse leaders, i.e. those who were less able to induce group cohesion and reduce desertions outside of battle. The sample consists of
regular soldiers (not officer or sergeant ranks) who have been linked to the 1860 U.S. census. All regressions include the full set of 1860
census, soldier, unit, and leader controls as in column (5) of Appendix Table 5. Significance levels based on bootstrapped standard
errors with 200 replications and clustering at different levels to show robustness of the results to different clustering units, including
clustering at the company-level, the regiment-level, the soldier’s 1860 county of residence, or the at the level of the battle. Significance
levels are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table B.5: Leader Fixed Effects and Wording in Regiment Leaders’ Biographies

Leader’s biography mentions them as

hero leader honor brave valor captain
(1) (2) (3) (4) (5) (6)

Leader FE κr 0.019 0.022 -0.009 0.004 0.022 -0.038
(0.021) (0.015) (0.027) (0.015) (0.015) (0.041)

1860 census controls yes yes yes yes yes yes
Military controls yes yes yes yes yes yes
Observations 299 299 299 299 299 299
Adj. R2 0.766 0.813 0.628 0.793 0.813 0.543
Outcome mean 0.023 0.010 0.054 0.017 0.010 0.341

Note: Regressions of indicators for whether a leader’s biography refers to them with the words hero, leader, honor, brave, valor, and
a placebo word that mentions their rank (captain or colonel). The leader fixed effects κ̂r were estimated by regressing the inverse
hyperbolic sine of desertions in a company/regiment outside of any battles or skirmishes on indicators for each leader. The fixed
effects are positive for worse leaders, i.e. those who were less able to induce group cohesion and reduce desertions. Because these
regressors were estimated, we bootstrap standard errors with 200 repetitions. Leader fixed effects are standardized to have mean
zero and variance one, such that the coefficient can be interpreted in terms of a one standard deviation increase in the leader fixed
effect. The sample includes individual leaders whose military records matched with the 1860 census. Pre-war controls from the
1860 census include a leader’s age, indicators for literacy, urban status, labor force participation, place of birth, fixed effects for
county of residence, group quarters, number of children, the inverse hyperbolic since of their personal and real estate wealth. We
also include indicators for nine occupational skill groups (professional/technical, managers/officials/proprietors, clerical/kindred
workers, sales workers, craftsmen, operatives, service workers, farm laborers, and laborers) and for 13 industry groups (farm, mining,
construction, durable and non-durable manufacturing, transportation, telecommunication, utilities, wholesale, retail, finance, services,
public administration). These definitions follow the 1950 occupation and industry classifications by the Census Bureau. Military
controls include indicators for the state for which a soldier enlisted, age at enlistment, indicators for whether a leader was initially
enlisted as officer, for whether a leader was promoted into their current rank of captain or colonel, and the week-month-year in which
they enlisted. Observations are weighted by the total number of words in the biography. Significance levels based on bootstrapped
standard errors with 200 replications are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01.
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Figures

Figure B.1: Union Army Organizational Chart

Company

Regiment

Brigade

Division

Corps

Army Leader: Major General

incl. 2-3 Corps (ca. 80,000 soldiers)

Leader: Major General

incl. 2-3 Divisions (ca. 26,000 soldiers)

Leader: Major General

incl 2-4 Brigades (ca. 8,000 soldiers)

Leader: Brigadier General

incl. 2-5 Regiments (ca. 2,600 soldiers)

Leader: Colonel

incl 6-10 Companies (ca. 1,000 soldiers)

Leader: Captain

ca. 100 soldiers

 

Note: Organizational chart of the Union Army. The main hierarchies of interest in this paper, regiments and companies, are high-
lighted in yellow. For each level, we report the typical rank of the corresponding leader, as well as the number of units at the next
lower level with an approximate number of soldiers that are included in a given hierarchy. This is the typical structure for an infantry
army. The largest organizational unit in the cavalry is the corps. For the artillery, the highest level of organization is the regiment
since this type of unit tends to be more capital- than labor-intensive. Artillery units were usually attached and subordinate to infantry
units. Source: https://www.battlefields.org/learn/articles/civil-war-army-organization [accessed on August
2nd, 2020]
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Figure B.2: Minor and Major Battles

Note: This map depicts the location of all battles, with the 19 major ones listed in Table 1 highlighted as red stars and other battles as
gray dots. The list of the 19 major battles comes from Selcer (2006) and originally included 20 battles, though Fort Fisher was mainly
a naval engagement and therefore was not included. Data used for this map come from Dyer (1908). The circle zooms into the dense
set of battles near the Chesapeake Bay area. The Seven Days Battle has multiple locations, whereas the First and Second Bull Run
occurred in the same location.
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Figure B.3: Desertions and Battle Deaths by Week

(a) Desertions
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(b) Battle Deaths
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Note: Number of deserted soldiers (panel a) and soldiers killed in battle (panel b) by week from April 1861 to April 1865. Red markers
label weeks with major battles from a list of the 19 most important battles taken from Selcer (2006). The battles are: 1 First Bull
Run, 2 Shiloh, 3 Seven Pines, 4 Seven Days Battle, 5 Second Bull Run, 6 Antietam, 7 Perryville, 8 Fredericksburg, 9 Stone’s River,
10 Chancellorsville, 11 Vicksburg, 12 Gettysburg, 13 Chickamauga, 14 Chattanooge, 15 Wilderness, 16 Spotsylvania Courthouse, 17
Cold Harbor, 18 Atlanta, 19 Petersburg. The gray shaded area in the top figure marks the low-morale period from September 1862 to
January 1863.
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Figure B.4: Desertions Event Study Using the Estimator by Cengiz et al. (2019)
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Figure B.5: Desertions Event Study Using the Estimator by Sun and Abraham (2021)

(a) All Battles
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Figure B.6: Individual Desertion Probabilities Under Random Leader Assignment
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Note: Individual-level regressions of the probability of deserting during one of the 19 main battles of the Civil War on company leader
fixed effects, where leaders are randomly assigned to soldiers. The random reassignment to leaders is repeated 1,000 times and black
diamonds represent the coefficient from each of these regressions with gray error bars being 95% confidence intervals. The sample
includes 100,284 ordinary soldiers (non-leaders) who are observed during any of the 19 total battles. Regressions include individual
soldier characteristics from the 1860 census (IHS of their occupational income score, labor force participation, literacy, IHS of their
personal and real estate wealth, age, 14 indicators for the industry in which they are employed, 9 indicators for their occupation,
family size, number of children, group quarter indicators, indicators for farm or urban status, place of birth indicators, and county
of residence fixed effects), soldier characteristics from the Union Army data (battle experience as measured by the total number of
battles fought by the soldier until the current battle, and overall experience as measured by the number of weeks since enlistment),
company-level characteristics (number of other soldiers who deserted not including soldier i, number of battle deaths in the unit in
the current battle, the share of soldiers in the unit who lived in counties that had an above median vote share for the Republicans in
1860, the total number of soldiers in the unit, an indicator for the presence of a soldier in the unit who received the medal of honor, and
ethnic concentration indexes for the share of Germans, Scandinavians, Irish, Italians, and others), as well as battle and regiment fixed
effects. Industry and occupation classifications follow the 1950 definitions by the U.S. Census Bureau. Standard errors are clustered
at the company level, i.e. the unit of treatment assignment (which is the captain fixed effect). Out of 1,000 placebo regressions, 51
coefficients (5.1%) were significant at the 5% level, and 9 coefficients (0.9%) were significant at the 1% level.
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C Occupational Income Score Results Robustness

C.1 Robustness to Different Automated Linking Methods

One concern with linked census data is whether results are dependent on the particular linking
method that was employed. The Census Linking Project (Abramitzky et al., 2020), from where we
obtained crosswalks to link individuals in the 1860 to the 1870 Census, provides researchers with
different types of links. These are variants of the algorithm developed in Abramitzky, Boustan,
and Eriksson (2014), which links individuals based on their first and last name, place of birth, and
a range around their age or year of birth.1 After producing all possible matches, they then find
the best match along these dimensions. Ties that cannot be resolved are discarded as well as links
where the first best possible match cannot be clearly differentiated from the second best match.
The available variants of their linking algorithm include linking after transforming names based
on a phonetic sound index, namely the New York State Identification and Intelligence System
(NYSIIS) codes,2 exact name matching, as well as links that were made using additional informa-
tion on an individual’s reported race in the census.

As a first robustness check, we generate a count variable which sums the number of different
linking methods that successfully match the same two individuals across census years. The idea
is that the more different linking methods successfully generate a match, then confidence that this
is a correct match should be higher. We then replicate our main results for the relationship be-
tween the estimated leader characteristics κ and the leaders’ occupational income scores in 1870
using this count variable as weight, thus giving more weight to observations that were linked with
higher confidence. Results from this exercise are reported in Table C.1, which confirm our main
results in Table 6. Tables C.2, C.3, and C.4 report results when using links made by the NYSIIS,
exact, and NYSIIS plus race information linking. Again, results are mainly unchanged or even
larger for company leaders in Table C.2. When matching exactly on name in Table C.3, coeffi-
cients still go in the right direction but are only significant at the ten percent level or marginally
insignificant (e.g. t=1.57 in column 3), however, this is also the most restrictive method in terms of
linking. Overall, different linking methods do not substantially change our findings regarding the
relationship between leader fixed effects and leaders’ occupational income scores after the war for
captains and colonels.

1Individuals frequently misreported their age in the census with ages bunching at multiples of five or ten, while
some also do not accurately know their year of birth. Hence, such mistakes or misreporting are common which makes
linking on exact age or year of birth inefficient.

2The system modifies names that sound similar and assigns a new common name to those. For instance, Victor and
Viktor would not match in exact name linking but would receive the same. After NYSIIS transforming both names, they
would be recorded as vactar, which would then match in the census linking algorithm.
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C.2 Sample Representativeness

Another concern is that linking census data across time generates samples that are not representa-
tive of the underlying population. For instance, individuals with longer and more unique names
tend to have higher match rates. However, such name features also correlate with individual char-
acteristics such as literacy or wealth, among others. In our setting, this might lead to selection of
leaders with a better socioeconomic background into our sample. This concern is somewhat mit-
igated by the fact that we would still only compare high and low κ leaders within this selected
subsample but it would impede our ability to make statements about the general population of
leaders.

A potential solution to this issue is provided by Bailey, Cole, and Massey (2020) who show that
inverse propensity score reweighting can be used in statistical analyses to make the linked sample
more comparable to the overall population that was supposed to be linked. To implement their
method, we first apply the Census Linking Project crosswalks to our 1860 and 1870 census data
and then run a probit regression of an indicator for whether an individual leader has been suc-
cessfully linked on a wide range of 1860 characteristics. These characteristics include the inverse
hyperbolic sine of their real estate and personal wealth, an indicator for labor force participation,
dummies for skill and industry groups, place of birth and state of residence indicators, age, liter-
acy, as well as urban and farm status.3 The results from the probit model are used to estimate the
predicted probability of being linked based on individual characteristics. Ideally, this probability
has a large overlap between those who were linked compared to those who were not linked. Such
imbalances would indicate issues regarding selectivity into the linked sample. Figure C.1 plots
the densities of the predicted link probabilities for the two groups. There is a substantial overlap
between the two distributions, meaning that the linking probability appears to be balanced across
the groups based on observable baseline characteristics.

To generate the inverse propensity score weight, we use the predicted probability of being
linked p̂ and the overall share of linked leaders q, and compute

weight =
1− p̂

p̂
× q

1− q

which is then used to weight leaders in our final estimation sample. Table C.5 reports results from
this exercise. Results are slightly larger than our baseline specification in terms of magnitude, but
remain qualitatively unchanged.

3The occupation and industry classifications are based on the 1950 definitions by the U.S. Census Bureau. Occu-
pational groups are professional/technical, managers/officials/proprietors, clerical and kindred workers, craftsmen,
operatives, service workers, farm laborer, and laborers. Industry groups include agriculture, mining, construction,
durables and non-durables manufacturing, transportation, telecommunication, utilities, wholesale, retail, finance, ser-
vices, and public administration.
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Table C.1: Leader Fixed Effects and Leaders’ Income Score in 1870 - Weighted

Panel A: Company Leaders

(1) (2) (3) (4) (5)
Leader FE κc -0.060∗ -0.062∗ -0.063∗ -0.065∗ -0.065∗

(0.035) (0.036) (0.036) (0.036) (0.036)
Individual controls yes yes yes yes
Economic controls yes yes yes
Family controls yes yes
Military controls yes
Observations 2,270 2,257 2,257 2,257 2,257
Adj. R2 0.226 0.237 0.250 0.255 0.256
Outcome mean 3.456 3.455 3.455 3.455 3.455

Panel B: Regiment Leaders

(1) (2) (3) (4) (5)
Leader FE κr 0.113 0.127 0.138 0.144 0.178

(0.086) (0.098) (0.106) (0.128) (0.137)
Individual controls yes yes yes yes
Economic controls yes yes yes
Family controls yes yes
Military controls yes
Observations 212 199 199 199 199
R2 0.391 0.450 0.572 0.643 0.671
Outcome mean 3.321 3.342 3.342 3.342 3.342

Note: Significance levels are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01
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Table C.2: Leader Fixed Effects and Leaders’ Income Score in 1870 - NYSIIS Links

Panel A: Company Leaders

(1) (2) (3) (4) (5)
Leader FE κc -0.078∗∗∗ -0.079∗∗ -0.080∗∗∗ -0.083∗∗∗ -0.084∗∗∗

(0.030) (0.032) (0.031) (0.032) (0.032)
Individual controls yes yes yes yes
Economic controls yes yes yes
Family controls yes yes
Military controls yes
Observations 1,982 1,969 1,969 1,969 1,969
Adj. R2 0.216 0.227 0.239 0.245 0.245
Outcome mean 3.460 3.459 3.459 3.459 3.459

Panel B: Regiment Leaders

(1) (2) (3) (4) (5)
Leader FE κr 0.143 0.174∗ 0.181∗ 0.197 0.229

(0.087) (0.102) (0.106) (0.153) (0.149)
Individual controls yes yes yes yes
Economic controls yes yes yes
Family controls yes yes
Military controls yes
Observations 188 175 175 175 175
R2 0.306 0.378 0.508 0.590 0.615
Outcome mean 3.313 3.336 3.336 3.336 3.336

Note: Significance levels are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01
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Table C.3: Leader Fixed Effects and Leaders’ Income Score in 1870 - Exact Links

Panel A: Company Leaders

(1) (2) (3) (4) (5)
Leader FE κc -0.049 -0.051 -0.051 -0.054∗ -0.053∗

(0.036) (0.033) (0.032) (0.032) (0.031)
Individual controls yes yes yes yes
Economic controls yes yes yes
Family controls yes yes
Military controls yes
Observations 2,139 2,131 2,131 2,131 2,131
Adj. R2 0.204 0.219 0.232 0.238 0.239
Outcome mean 3.480 3.481 3.481 3.481 3.481

Panel B: Regiment Leaders

(1) (2) (3) (4) (5)
Leader FE κr 0.030 -0.027 -0.078 -0.094 -0.044

(0.104) (0.138) (0.161) (0.188) (0.186)
Individual controls yes yes yes yes
Economic controls yes yes yes
Family controls yes yes
Military controls yes
Observations 191 178 178 178 178
R2 0.332 0.441 0.569 0.646 0.663
Outcome mean 3.320 3.319 3.319 3.319 3.319

Note: Significance levels are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01
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Table C.4: Leader Fixed Effects and Leaders’ Income Score in 1870 - NYSIIS and Race Links

Panel A: Company Leaders

(1) (2) (3) (4) (5)
Leader FE κc -0.051∗ -0.054∗ -0.057∗∗ -0.060∗∗ -0.061∗∗

(0.030) (0.030) (0.029) (0.029) (0.029)
Individual controls yes yes yes yes
Economic controls yes yes yes
Family controls yes yes
Military controls yes
Observations 1,918 1,913 1,913 1,913 1,913
Adj. R2 0.222 0.231 0.245 0.250 0.250
Outcome mean 3.462 3.460 3.460 3.460 3.460

Panel B: Regiment Leaders

(1) (2) (3) (4) (5)
Leader FE κr 0.121 0.161 0.154 0.167 0.195

(0.089) (0.106) (0.115) (0.158) (0.171)
Individual controls yes yes yes yes
Economic controls yes yes yes
Family controls yes yes
Military controls yes
Observations 183 169 169 169 169
R2 0.336 0.395 0.513 0.616 0.640
Outcome mean 3.288 3.304 3.304 3.304 3.304

Note: Significance levels are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01
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Figure C.1: Predicted Link Probability for Linked and Non-Linked Leaders
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Table C.5: Leader Fixed Effects and Leaders’ Income Score in 1870 - IPS Reweighted

Panel A: Company Leaders

(1) (2) (3) (4) (5)
Leader FE κc -0.079∗ -0.086∗∗ -0.089∗∗ -0.089∗∗ -0.087∗∗

(0.040) (0.041) (0.040) (0.040) (0.040)
Individual controls yes yes yes yes
Economic controls yes yes yes
Family controls yes yes
Military controls yes
Observations 1,798 1,790 1,790 1,790 1,790
Adj. R2 0.222 0.237 0.252 0.256 0.257
Outcome mean 3.456 3.456 3.456 3.456 3.456

Panel B: Regiment Leaders

(1) (2) (3) (4) (5)
Leader FE κr 0.198∗ 0.272 0.309 0.204 0.224

(0.116) (0.186) (0.289) (0.305) (0.359)
Individual controls yes yes yes yes
Economic controls yes yes yes
Family controls yes yes
Military controls yes
Observations 144 135 135 135 135
R2 0.324 0.405 0.542 0.618 0.665
Outcome mean 3.301 3.330 3.330 3.330 3.330

Note: Significance levels are denoted by * p < 0.10, ** p < 0.05, *** p < 0.01
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