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Abstract

Two dominant explanations for ethnic bias in distributional outcomes are electoral in-
centives and prejudice against outgroups. The paper proposes a novel, complementary
explanation for this phenomenon: variation in legibility across ethnic groups. We argue
that states will allocate less to groups from which they cannot gather accurate informa-
tion and collect taxes. We support this argument using original data on state aid during
the 1891-92 famine in the Russian Empire. Qualitative and quantitative analyses show
that districts with larger Muslim population, ruled vis religious intermediaries, received
less generous public assistance and experienced higher famine mortality because they
were less legible and generated lower fiscal revenues. Officials withheld aid because they
could not verify the needs of the Muslim communities and guarantee the repayment of
loans and overdue taxes. State relief did not vary with the presence of other minorities,
which were subject to similar prejudices but more legible to the state.
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Introduction

Ethnic bias in the distribution of state resources is so endemic as to be considered an “axiom

of politics.”1 Two main explanations for this phenomenon figure in the literature. One view

attributes discrimination against ethnic outgroups to electoral pressures.2 From this perspec-

tive, an incumbent politician expects a lower electoral “rate of return” from (re)distribution

to non-coethnics, either because she cannot target particularistic benefits efficiently3 or be-

cause ethnic outgroups are less likely to expect and reward such benefits in the first place.4

Other researchers have argued that biases in distributive politics arise from greater altruism

towards ingroup members or taste-based discrimination.5 Both accounts emphasize short-

term dynamics at the expense of historical processes of state building that determine both

ethnic demographics and state officials’ capacity to target state resources to specific ethnic

groups.6

This paper proposes a novel, complementary explanation for the widespread phenomenon

of outgroup bias that takes the history of state interaction with different ethnic groups se-

riously. We note that in multiethnic states approaches to governance historically varied

with the identity of the governed population. Ethnic minorities, in particular, were often

ruled through intermediaries, to save on administrative resources and secure their cooper-

ation without resorting to coercion.7 While this strategy reduces the central government’s

information asymmetries vis-a-vis non-coethnics in the short run, it prevents the state from

interacting with minority population directly and impedes the accumulation of adminis-

trative capacity in minority-dominated regions in the long run.8 As a result, state officials

remain “blind” with respect to minorities’ social practices and economic resources and grow

1De Luca et al. 2018; Franck and Rainer 2012; A. Lee 2018; Posner 2005.
2Golden and Min 2013.
3Dixit and Londregan 1996.
4Adida et al. 2017; Carlson 2015.
5E.g., Butler and Broockman 2011; Greenwald and Pettigrew 2014.
6Darden and Mylonas 2016; Singh and Hau 2016; Wimmer 2016.
7Rodrıguez-Muñiz 2017.
8Lange 2009; Migdal 1988; Scott 1998.
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increasingly dependent on local intermediaries.

The resulting lack of legibility, defined as the state’s knowledge about the population,

weakens state officials’ control over revenue extraction and, in turn, reduces their incentives

to allocate public goods and services to minority-dominated regions.9 State policies vis-a-vis

different ethnic groups are thus constrained by past investments in governance and, where

such investments were minimal, by the goodwill of ethnic mediators. This informational

logic of ethnic discrimination in the allocation of transfers from the central government is

most applicable to administratively weak autocracies, which lack detailed information about

their populations and bear limited electoral costs for ignoring citizens’ needs.

We support this argument by focusing on the 1891–92 famine in the Russian Empire,

where Muslims, Old Believers, Protestants, Catholics, and other minorities lived alongside

the Orthodox Christian majority.10 The famine put the regime’s ability to govern its mul-

ticonfessional population to the test. Despite initial reluctance, St. Petersburg mounted an

extensive famine relief campaign. At its peak, in early 1892, every second rural dweller in

the most severely affected provinces received supplementary rations.11 Yet the conduct of the

relief campaign was extremely uneven at the local level: the size of food and seed loans, the

timing of relief operations, and, in part as a result, famine-induced mortality varied sharply

across districts with comparable crop failures.

Our analysis of a newly assembled, district-level (uezd) dataset on famine mortality and

state relief suggests that religious demography influenced the extent of human suffering and

the quality of the imperial government’s response to the crisis. In particular, districts with a

large Muslim population experienced higher mortality (and lower natality) in the famine year,

even though both birth and death rates were lower in such districts in non-famine years. We

also find that the relief campaign was less extensive and generous in predominantly Muslim

9D’Arcy and Nistotskaya 2017; Hanson 2015; M. M. Lee and Zhang 2016; Soifer 2013; Suryanarayan and
White 2020.

10In this period, state officials used religion rather than language or nationality as the key identity
marker.Kappeler 2001, 141–42

11Wheatcroft 1992, 61.
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districts: food loans were smaller, on average, and relief operations were rolled up sooner.

Contrariwise, neither famine mortality nor the generosity of relief varied with the presence

of Roman Catholic and Protestant colonists and Old Believers.

What explains the observed bias in relief distribution? Prejudice on the part of state

officials, who by and large were Russian in ethnicity and Orthodox in faith, is the obvi-

ous explanation. However, differences in legibility, a legacy of varied governance strategies

adopted toward different population groups, also mattered. At the time of the famine, the

Muslim minority was still governed with the help of religious intermediaries, whose author-

ity was eroding rapidly, whereas other confessions were subject to the same administrative

apparatus as the Orthodox peasantry. Consequently, the central government faced partic-

ular difficulties in obtaining accurate information about their Muslim subjects. We show

that officials’ ability to gather information, proxied by age heaping, as well as actual tax

receipts were lower in districts with a larger share of Muslim population than in predomi-

nantly Orthodox districts or in districts with other religious minorities. Reports from local

self-government institutions (zemstvos) indicate that officials delayed and withheld aid be-

cause they could not guarantee that Muslim communities would repay their loans or overdue

taxes. Other religious minorities, such as the Protestant and Catholic German settlers and

Old Believers, were more legible to the state because they were administered in the same

way as the Orthodox peasantry and had more direct interaction with state bureaucrats and

zemstvos. We also show that linguistic cleavages were less important for the allocation of

famine relief.

Our findings fit with the evidence in other settings that ethnic minorities are disadvan-

taged in the provision of infrastructural goods and welfare and that ethnic divisions lead

to worse policy outcomes.12 However, we offer a novel explanation for these patterns: in-

terethnic differences in legibility. The legibility mechanism is compatible with accounts that

emphasize politicians’ electoral incentives to distribute to coethnics, as greater knowledge

12Habyarimana et al. 2007; A. Lee 2018; Miguel, Satyanath, and Sergenti 2004; Tajima, Samphantharak,
and Ostwald 2018.
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of a specific ethnic group means greater efficiency in translating particularistic benefits into

electoral payoffs.13 However, differences in legibility imply that non-coethnics may receive

fewer transfers from the state because they generate less revenue, i.e. they are not disadvan-

taged across all domains of distributive politics to the same extent and are able to get away

by paying less into state coffers. In Imperial Russia, groups that received more support dur-

ing the famine also generated higher tax revenues and bore the brunt of the bureaucracy’s

heavy-handed efforts to recover arrears. Our results are consistent with Kimuli Kasara’s

finding that politicians tax coethnics at higher rates because they have more reliable local

allies and intermediaries in coethnic areas.14 Our paper underscores the flip side of the pref-

erential service delivery toward coethnics: state officials rely more heavily on coethnics when

it comes to raising taxes.

Our second contribution is to link information asymmetries in diverse societies to histor-

ical differences in governance institutions. Our analysis is consistent with recent work that

views contemporary levels of public goods provision and ethnic heterogeneity as legacies of

institutional development in the past.15 The paper also relates to the scholarship on the

enduring implications of indirect colonial rule for state capacity in Africa and South Asia.16

We show that religious minorities that were ruled indirectly remained illegible and fiscally

unproductive from the perspective of the central government, which reduced their access to

famine relief, relative to both the majority population and other, more legible minorities. In

tracing the relationships between religious identity, legibility, and resource allocation using

novel historical data on Imperial Russia, we also contribute to the growing research on the

importance of societal characteristics for effective state administration.17

Finally, the paper advances scholarship on the institutional determinants of state re-

sponsiveness to famines and other humanitarian crises.18 In contrast to the research that

13Dixit and Londregan 1996.
14Kasara 2007.
15e.g., Singh and Hau 2016; Wimmer 2016.
16Ali et al. 2018; Iyer 2010; A. Lee 2019; Mamdani 1996.
17Charnysh 2019; Suryanarayan 2019; Suryanarayan and White 2020; Zhang and M. M. Lee 2020.
18Kung and S. Chen 2011; Meng, Qian, and Yared 2015; Sen 2001.
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emphasizes electoral pressures,19 we focus on fiscal considerations that arise from intergroup

differences in legibility. Our analysis suggests that when a disaster strikes, assisting popula-

tions whose needs are harder to verify and who are harder to tax may be of lower priority.

Targeting economic support to legible groups, on the other hand, allows the state to recover

quickly following the disruption in revenue flows.

Argument

Our starting point is that the governments’ incentives to allocate public resources depend

on institutional capabilities. Allocations increase with the knowledge about specific com-

munities and thus the ability to ensure that invested resources will pay off in the future.

From the perspective of state officials, illegible population groups are unworthy of support

– because their votes cannot be anticipated and monitored, because they are harder to tax,

or simply because their needs are less transparent.20 In the context of voting, distributive

outcomes will depend on political parties’ ability to deliver transfers to and extract rev-

enues from specific groups.21 In the context of taxation, states will act to maximize their

revenue by providing more benefits to groups or economic sectors from which they collect

more taxes.22 Building on this work, we hypothesize that information asymmetries vis-à-vis

specific population groups will lead to discrimination in the distribution of state resources.

We further argue that in multiethnic states legibility is often discontinuous at ethnic

or religious boundaries. Studies show that shared culture and social ties are important for

citizens’ willingness to cooperate with state officials as well as for the officials’ ability to

monitor and sanction noncompliance.23 Linguistic, ethnic, and religious differences increase

transaction costs and require greater institutional investments. Governments can solve the

information problem by encouraging ethnic minorities to assimilate and by increasing ad-
19Persson and Povitkina 2017; Reeves 2011.
20Brambor, Lindvall, and Teorell 2020; Scott 1998; Soifer 2013.
21Dixit and Londregan 1996.
22Gehlbach 2006; Timmons 2005.
23Habyarimana et al. 2007; Kasara 2007; Lieberman 2003; Lyall 2010.
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ministrative capacity in minority-dominated regions, a strategy that pays off only in the long

term. A solution to this information problem that does not require significant investment is

indirect rule, whereby the state delegates various governance functions to ethnic or religious

intermediaries.24 Effective in saving administrative costs and reducing noncompliance in the

short run, indirect rule leaves the central government “blind” with respect to noncoethnics’

social practices and thus unable to directly monitor and enforce compliance with taxation

and other policies.25 In the long run, delegating governance responsibilities to local interme-

diaries limits the state’s informational reach in minority-dominated areas and creates local

elites with vested interests to resist the expansion of state control in the future.

To sum up, we argue that states face higher transaction costs when governing noncoeth-

nics and that ethnic outgroups that are governed via intermediaries will remain illegible

and thus disadvantaged in the allocation of state resources. State officials will discriminate

against the illegible noncoethnics in the distribution of public goods and services because

they are unable to ensure that resources allocated to this group will pay off. This bias in

distribution will emerge even in the absence of electoral incentives and does not depend on

ingroup altruism or outgroup prejudice.

Historical context

In 1891, the most severe crop failure in decades struck the Volga river basin, where large

numbers of Muslims, Old Believers, and Western Christians lived alongside the Orthodox

Christian majority.26 The immediate causes of the crop failure were the severely cold winter

of 1890–91 and the subsequent summer drought, both of which affected large swathes of the
24Indirect rule may be particularly likely for groups with preexisting internal political organization, which

increases the costs of imposing direct rule.(Ziblatt 2008)
25A. Lee 2019; Migdal 1988; Scott 1998.
26According to the 1897 census, 3.2 million Muslims lived in the 22 provinces affected by famine, account-

ing for 7.5 percent of the total population. Old Believers formed the second-largest religious minority group
in this region, with 0.96 million adherents or 2.2 percent of the total population. The various groups of
Western Christians (of which the most numerous were Lutherans and Roman Catholics) together amounted
to 0.74 million, 1.7 percent of the region’s population. They were, however, very unevenly distributed, and
in some districts they made up as much as 40 percent of the population.
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Volga region. As a result of the combined temperature and precipitation shocks, the winter

crop of rye, wheat, oats and barley failed completely; the harvest in the most severely affected

areas was less than 25 percent of the 1883–87 average. As measured by the percentage

deviation of the output-seed ratio from an eight-year moving average, the 1891 grain harvest

was the worst between 1833 and 1911.27

Despite initial reluctance motivated by the regime’s fear of financial instability, the im-

perial government and local authorities organized an unprecedented relief campaign.28 In

1891–92 state aid amounted to at least 196 million rubles, or 20 percent of total expenditure

in 1891.29 This was about five times the state’s total expenditure on famine relief over the

period 1867–90.30 At the height of the relief effort in early 1892, at least 11.8 million peo-

ple, or about 10 percent of the population of European Russia, were receiving government

assistance in the form of food and seed loans or employment on public works.31

Although the scale of relief operations was unprecedented, deficiencies in timing and

allocation can be identified. Despite huge expenditures, up to 500,000 people died as a

result of food scarcity and concurrent outbreaks of cholera and typhoid fever. The number of

recipients of food loans began to drop off just as famine-induced excess mortality approached

its peak.32 Mortality rates were higher in provinces with large religious minorities and state

aid never reached some of the hardest-hit areas, with Astrakhan’ (only 50% Orthodox)

receiving no assistance from the central government at all despite staggering death rates (see

Figure 1). Within provinces, mortality rates varied dramatically by religion. For example,

in Saratov, the number of Muslim deaths increased by 61 percent, the number of Orthodox

deaths by 40 percent, and the number of deaths among Western Christians by 34 percent; in

Orenburg, the number of Muslim deaths increased by 56 percent and the number of Orthodox

deaths – by 36 percent.

27Kahan 1989, 131.
28Robbins 1975, 8.
29Simms 1982, 68.
30Kahan 1989, 123.
31Robbins 1975, 168.
32Wheatcroft 1992, 60–62.
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Figure 1: Religious demographics and mortality in provinces affected by the famine. Scatter
plot with linear regression line and 95 percent confidence bands.

9



We hypothesize that the variation in the effectiveness of the relief campaign mounted by

the government can be explained by the differences in legibility. Incentives to supply aid

depended, on the one hand, on accurate information about the damage to the harvest and

the population in need of aid and, on the other hand, on officials’ ability to ensure that the

food and seed loans granted to peasant communes would be repaid and that the supported

communities would fulfill their future tax obligations. We discuss the historical origins of

state information asymmetries vis-à-vis specific religious communities below.

Mediated governance and legibility

The majority of the bureaucratic elite and the imperial family belonged to the Russian

Orthodox Church, but just 69.3 percent of the empire’s population was Orthodox at the

time of the 1897 census. The tsars initially allowed their non-Orthodox subjects to follow

their own customs and to be ruled by their own elites, with the aim of minimizing the costs

of governance. The imperial government relied on a form of indirect rule, “granting superior

rights to its intermediaries and holding over their heads the threat of taking these rights

away.”33

This model of mediated governance was first applied to Muslims, who in 1897 comprised

the largest minority, at 14 million people (11 percent of the population). The predominantly

Muslim Kazan’ Khanate was conquered in 1552.34 After a brief period of forced conversions

and discrimination against the local elites, the autocracy co-opted the privileged classes of the

Volga-Tatar society into the Russian hereditary nobility and retained much of the status quo,

including the Mongolian system of taxation known as iasak. Despite the shortage of labor, the

Muslim population was spared from serfdom and conscription and even allowed to employ

Orthodox peasants (the reverse arrangement was prohibited).35 In the late 18th century,

Catherine the Great created the Tauride Mohammedan Ecclesiastical Board in Simferopol’

33Burbank 2006, 416.
34Kappeler 2001, 21–59.
35Kappeler 2001, 29–30.
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and the Orenburg Mohammedan Ecclesiastical Assembly in Ufa, headed by muftis. The

assemblies were religious in form, but performed many administrative functions, including

the arbitration of intra-communal disputes, record-keeping, and communicating imperial

decrees to the Muslim villages.36 Islamic clerics and scholars received privileged treatment

in return for securing the loyalty of the Muslim peasants.

Starting in the eighteenth century, Protestants, Catholics, and Old Believers began to set-

tle in the Volga basin. Catherine the Great invited Europeans (mostly Germans) to colonize

the Russian steppe with promises of abundant land, religious freedom, temporary exemption

from taxes, and permanent exemption from military service. She hoped that the colonists

would raise the economic productivity of the region. The colonists’ main intermediary vis-

à-vis the Russian state in the Volga region was the Saratov Office for the Guardianship of

Foreign Settlers (Kontora), established in 1766. Highly paid Kontora inspectors took great

care of the colonists’ well-being and regularly interacted with officials in St. Petersburg.37

The Old Believers, a minority that emerged following the 1660 schism within the Ortho-

dox Church, were initially viewed as a threat to the empire and systematically persecuted.38

The Old Believers were not considered a separate confession and were ruled directly by the

state. State policy toward this group varied from one tsar to the next, but was generally

discriminatory until the late nineteenth century. Peter the Great profited from the Old Be-

lievers’ religious devotion by burdening them with the double poll tax, in addition to the

infamous beard taxes. Catherine the Great encouraged their resettlement to a few designated

regions to facilitate control and taxation.39

The imperial government’s policy toward its “foreign confessions” changed substantially

after the debacle of the Crimean War (1853–56). The defeat prompted Russia to reform

its institutions, modernize the military, and embark on rapid, state-led industrialization.

Serfdom was abolished (1861) and zemstvos were created to manage local economic affairs

36Tuna 2015.
37Long 1988, 17–18.
38Palkin 2018.
39DeSimone 2018, 43.
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(starting in 1864). These elective institutions of local self-governance were given jurisdiction

over the assessment and apportioning of land and property taxes, the provision of local public

goods such as roads, schools, and hospitals, and the administration of fire insurance and

famine relief programs. The regime also increased control over the non-Orthodox population

by standardizing tax obligations, introducing universal male conscription, and abolishing

some intermediaries (e.g., the Saratov office) while weakening others (Muslim muftis).

The central government retained Muslim intermediaries, but began to intervene in the

selection of muftis and mullah. Traditionally elected by the Muslim clergy, after 1889 muftis

were appointed by the Ministry of Internal Affairs. Starting in 1888, mullah candidates were

required to demonstrate proficiency in Russian, and the teaching of Russian was also man-

dated in Muslim schools. These interventions undercut the assemblies’ legitimacy among

the local population, as evident by the emergence of various anti-mufti movements (e.g.,

the Vaisov movement). State attempts to increase control over the Muslim communities

while retaining the intermediaries backfired, making Muslim communities suspicious of the

Orthodox officials. Protests against the reforms brought together hundreds of Muslim vil-

lages, escalating into physical confrontation with state officials.40 Muslim clerics began to

refuse to provide parish statistics on the pretext that their congregation had hidden away

the records.41 Zemstvo officials often encountered a hostile reception in Muslim villages.

Muslim communities feared that by signing the public declarations (obschestvennye prigov-

ory) required for many zemstvo interventions, including for receiving food loans during bad

harvests, they were unwittingly consenting to baptism.42

The abolition of the Saratov Kontora in 1870 brought colonists under the same admin-

istrative apparatus as the Orthodox peasants and the Old Believers.43 The colonists were

resentful about the abolition of their privileged status, but by and large remained loyal to

40Meyer 2013, 498; Tuna 2015, 92.
41Tikhonov 2007, 63.
42Vladimirova 2016, 47–48.
43First they fell under the authority of the district committees (uezdnoe po krestianskim delam prisutstvie)

and then, starting in 1889, under the authority of land captains.
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the tsar. To make up for the loss of Kontora, they sought to improve their standing by

participating in the zemstvos.44 They were reportedly good at managing the budget, imple-

menting insurance and education programs, and maintaining village granaries in accordance

with official mandates.45

The Old Believers actually gained during the reform period, receiving a broader range

of rights already held by other religious minorities with the passing of the 1863, 1874, and

1883 decrees. Like the colonists, they engaged with the zemstvos, managing zemstvo schools

in particular.46 Still, the Old Believers’ admission to government service, the army, and ed-

ucational institutions remained limited, and their clergy was subject to compulsory military

service, unlike the clergy of other confessions.

These divergent governance strategies vis-à-vis different confessions explain the variation

in legibility across different religious groups on the eve of the famine. Muslims, the only group

still ruled indirectly, albeit via increasingly illegitimate or rebellious mediators, remained

illegible. The governance of other religious minorities no longer differed from that of the

Orthodox peasantry, which increased state officials’ reach into these communities. Studies of

the peasant economy in the 1880s observed that the “proud Germans” reported harvests and

population statistics truthfully; the Orthodox peasants also provided information without

fear or “prejudice,” while the Old Believers were somewhat more likely to provide false

information. The real problem lay with the Muslims, however, who deliberately misled

zemstvo officials and, in some regions, mounted such resistance that their assets could not

be counted at all.47 Low legibility increased the costs of tax collection. One study noted that

“the indebtedness of the Tatar [Muslim] population – in tax arrears as well as food loans –

is huge and significantly exceeds the indebtedness of other nationalities.”48 For instance, in

Saratov the arrears of the Orthodox peasants stood at at 2.95 rubles per household, whereas

44Long 1988, 26–29.
45Lankina 2012; Long 1988.
46Brooks 1982, 246.
47Fortunatov 1892, 19–20.
48Semenov 1901, 164.
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the arrears from the Muslim population reached a striking 65 rubles per household in 1885.49

In line with this discussion, we expect the state to channel less assistance to districts

with the larger Muslim population, i.e. with the group ruled via increasingly powerless

intermediaries and, as a result, considered illegible and fiscally unproductive. This pattern

should hold regardless of the actual needs in the aftermath of the harvest failure. We expect

state treatment of the other non-Orthodox minorities to be less discriminatory, in light of

their higher legibility at the time of the famine. Finally, we expect confession to be a better

predictor of legibility and relief allocation than other cleavages, such as language, given

Russia’s reliance on confessional system of governance.

Data

This section introduces the variables used in our panel and cross-sectional analyses of the

famine and subsequent relief campaign. All analyses are limited to the 22 provinces (con-

taining 216 districts) most affected by the crop failure, and which also received assistance

from the central government.50

Religious composition

Data on religious affiliation come from an 1870 publication of the Central Statistical Com-

mittee of the Ministry of Internal Affairs (MVD CSC). The population is divided into eight

confessional categories: Orthodox, Old Believer, Armenian Gregorian, Roman Catholic,

Protestant, Jewish, Muslim, and Idolaters (idolopoklonniki). Our main explanatory vari-

ables are Share Muslim and Share Other non-Orthodox, which combines primarily Western

Christians and Old Believers. Aggregating these groups is necessary because their numbers

49Sbornik Statisticheskih svedenii po Saratovskoi gubernii 1886, 135–36.
50The affected provinces are Arkhangel’sk, Kaluga, Kazan’, Khar’kov, Kherson, Kursk, Nizhegorod,

Olonets, Orel, Orenburg, Penza, Perm’, Riazan’, Samara, Saratov, Simbirsk, Tambov, Tavrida, Tula, Ufa,
Viatka and Voronezh. Astrakhan’ was affected but received no aid.
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are smaller, especially in the provinces affected by the famine.51 For supplementary analyses,

we also collected data on language from the 1897 census52 and computed fractionalization

index based on religious composition in 1870, to examine whether our results may be driven

by diversity or linguistic barriers rather than the legacies of indirect rule for the governance of

Muslim population.53 Figure 2 presents spatial distribution of Russia’s religious minorities.
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Figure 2: The proportion of Muslims and other non-Orthodox confessions in 1870 by district.
Province and district borders shown.

51The Protestant and Catholic European settlers were concentrated in Novouzenskii (Samara), Kamyshin-
skii (Saratov), and Perekopskii (Taurida) districts; they were primarily the descendants of European (mostly
German) colonists whom Catherine the Great had invited to settle the steppe frontier. The Old Believers
were in Semenovskii (Nizhegorod), Okhanskii (Perm), and Khvalynskii (Saratov) districts.

52These data may be less accurate as discussed in the section on legibility.
53Fractionalization index combines data on sizes of all religious groups and estimates the probability that

two randomly selected individuals from a population belong to different religions.
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Legibility and tax revenues

We operationalize legibility using the accuracy of age data reported in the 1897 imperial

census, following M. M. Lee and Zhang (2016). The basic idea is that true age distributions

follow a smooth curve, whereas errors in age data produce “heaping” on specific numbers,

typically on numbers terminating on focal digits “0” and “5”. Left panel of Figure 3 suggests

considerable age heaping on these digits also occurred in the famine-stricken districts.
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Figure 3: Frequency of ages in provinces affected by the 1891-92 famine based on the 1897
census (left) and the Myers index at the district level (right).

We quantify age heaping using the Myers index, originally developed by demographers.54

While the census provides data on ages ranging from 0 to 109, we use the cut-off of 15 to

74 for the analysis, to exclude the youngest and the oldest population groups, most at risk

of starvation during the famine. The Myers index calculates total population starting from

each terminal digit. For instance, for ages between 15 and 74 this means calculating the

population at each terminal digit for [15–64], for [16–65], for [17–66], so on, until [24–73],

and aggregating the population in these ten sets into a blended total population.55 The
54Myers 1940.
55In this blended total population, the population of age 15 is counted once, the population of age 16 is
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blended population at each terminal digit is represented as a percentage of the blended total

population, and the deviation of each of these percentages from 10 is calculated, since the

population at each digit should take up 10 percent of the total population if there is no age

heaping. All deviations from 10 are added up and divided by two to yield the final Myers

index. The Myers index ranges from 0 to 90, where 0 represents no heaping on any digit

(deviation from 10 for each digit is 0), and 90 means extreme age heaping (all population

have ages with the same terminal digit). The resulting district variation in the extent of age

heaping is presented in the right panel of Figure 3.

Age heaping can result from either a lack of age awareness among the population or from

the difficulties of counting the population. Both factors were relevant in imperial Russia.

Ignorance about precise ages was probably high among the formerly enserfed population,

which had low levels of schooling. Religious minorities differed in this respect, with German

colonists well-known for higher levels of schooling. Resistance to being counted, on the other

hand, was particularly high among the Muslims, who feared forced Baptisms and reacted

negatively to state attempts to introduce Russian into Muslim schools and to control the

selection of mullahs.56 Archival materials demonstrate that Muslim religious intermediaries,

tasked with conducting explanatory work ahead of the census and later recruited as enu-

merators, sometimes refused cooperation after receiving threats from their congregations. In

Samara, Kazan’, Perm’, Viatka, and Ufa provinces, Muslim resistance to being counted was

overcome only with the use of the military; other religious minorities in the Volga Region

were less likely to resist census enumerators.57 It is notable that legibility is positively corre-

lated with the share of Muslims (ρ = 0.16, p<0.05), negatively correlated with the presence

of other non-Orthodox minorities (ρ = −0.23, p<0.05), but uncorrelated with the share of

Russian-speaking population or religious heterogeneity.

counted twice, the population of age 17 thrice, so on, and the population of age 23 nine times; at the other
end, the population at 73 is counted once, the population at 72 is counted twice, so on, and the population
of age 65 nine times; the populations at all other ages are counted ten times.

56Zagidullin 2000.
57Zagidullin 2000.
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Legibility is the concept central to our argument, but disaggregated data on ages were

collected only in the census conducted five years after the famine. This is potentially prob-

lematic, even though census enumerators’ ability to elicit accurate responses from the popu-

lation should be orthogonal to the actual age distribution in the aftermath of the famine. To

alleviate this concern, we also examine direct taxes collected from peasant land in 1888–90.58

State and zemstvo alike levied taxes on peasant allotment (nadel’naia) land (that is, land

set aside for the use of village communities under the terms of the emancipation settlement).

We combine these to obtain the total tax receipts from peasant land in each district and

standardize to obtain total tax receipts per unit land (desiatina). It is important to note

that these figures represent not the official tax bill – the amount of taxes owed on the basis

of the land’s assessed value (oklad) – but actual tax revenues, that is, receipts on taxes and

arrears. Unlike legibility, tax revenue fluctuates not only with state ability to gather infor-

mation and tax, but also with local economic conditions, including the size of land allotment,

the use and fertility of land, and the quality of harvest. We aggregate the annual tax receipts

over the three years preceding the famine to ensure that this variable is not influenced by

idiosyncratic cross-sectional and fluctuation in harvest quality.59

Death and birth rates during the famine

To motivate our analysis of the relief campaign, we first evaluate the human consequences

of the crop failure. The outcomes of interest here are excess mortality and reduced fertility

(natality) during the famine year 1892. For individual districts, births and deaths data

are available only in aggregate, summing across all religious groups. There are numerous

approaches to estimating the “excess” mortality caused by famine.60 The proliferation of

methods means that estimates of the death toll of the 1892 famine vary substantially. We

58Tax data are unavailable for Arkhangel’sk and Orenburg provinces.
59The two main tax classes that enter into our regressions should not be equated with the total tax bill

paid by the peasantry because they do not include redemption payments (vykupnye platezhi) charged to
former serfs as compensation for lost labor services and quitrent.

60Ó Gráda 2009, 92–93.
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proceeded by collecting births and deaths data for a five-year window around the famine

(1885–96) from MVD CSC yearbooks. We then converted these totals to crude birth and

death rates per 1,000 population; the denominator, district-year population, was interpolated

using information from 1870 and 1897.61

Figure 4 shows the sharp spike in mortality in 1892, more pronounced in districts with

sizeable Muslim populations. The figure also shows that in non-famine years both mortality

and natality were significantly lower in districts with Muslim population; these demographic

differences were due to reliance on breastfeeding and lower consumption of alcohol in Muslim

communes.62

We used a similar procedure to estimate the total death toll of the famine, arriving at

a figure of 136,000 excess deaths (from all causes, including cholera) in the famine zone in

1891 and 498,000 in 1892.63 This estimate of the famine’s human cost is broadly consistent

with figures reported by other researchers.64

Famine relief and grain storage

Data on the relief operation are taken from an MVD report published in 1894. The report

describes the distribution of food and seed loans and cash payments to the rural population

in the 23 provinces that received assistance from the central government in 1891–92. The

report allows us to distinguish between central relief – disbursed from the provincial food

supply capital funds and the central fund for the empire as a whole – and local relief disbursed

from the village granaries and district-level capital funds.
61How accurate are these statistics? Unlike the data on ages collected by state agents during the 1897

census, births and deaths were registered by the religious institutions, provided appropriate rituals were
performed. While they are measured with error, they are less likely to reflect illegibility to the state,
particularly after the 1886 abolition of the poll tax.

62Gershenzon 1903, 109.
63Similar, but not identical, since these figures do not account for the demographic loss from reduced

fertility.
64Robbins (1975, 171) calculated 406,000 excess deaths in the famine zone in 1892, of which 103,364 are

attributable to cholera. Wheatcroft (1992) criticizes his estimates for relying on the inflated population
figures used by the CSC before the results of the 1897 census became available. Our estimation procedure
takes advantage of the 1897 census to establish a baseline while still accounting for the long-term trend in
birth and death rates over the period 1885–96.
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Figure 4: Birth and death rates by district in provinces affected by famine with the share of
Muslim population above and below the mean.
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Using these data, we constructed several measures of the scale and duration of the relief

campaign. Months on relief refers to the number of months in which more than 1 percent of

the rural population received public assistance.65 Average share of population on relief refers

to the share of a district’s peasant population that received public assistance in the form

of food and seed loans or cash payments during the 14 months of the relief campaign (July

1891–August 1892). Average loan size is defined as the average amount of grain received per

individual per month over the 14 months of the relief campaign. Because the overwhelming

majority of famine relief was delivered in kind, this variable captures the generosity of the

district authorities in allocating public assistance. Two additional variables relate to the

generosity of local and central relief. State relief is defined as total relief from the central

government per capita. Local relief refers to the total relief per capita disbursed from

the village granaries, as distinct from provincial and empire-wide funds. To compute this

variable, we combined food and seed loans together and used data on grain prices to convert

cash loans to their equivalent in rye grain at local September 1891 prices.

To avoid multiple comparisons and minimize measurement error, we reduce these five

main indicators of the conduct of the relief campaign (mean share of population receiving

public assistance, central relief per capita, local relief per capita, mean size of food loans,

duration of the relief campaign in months) to a scalar index by means of principal component

analysis (n = 174). We find that the first principal component explains about 48 percent of

the variance, while the second principal component explains 24 percent (see more detail in

the Appendix Section E.1). We use of the first principal component – which draws primarily

from central relief per capita, the mean share of population receiving public assistance, and

the duration of the relief campaign – in subsequent analyses.

Figure A.3 in the Appendix maps key indicators of relief at the district level.

65The 1 percent threshold prevents miscoding of districts in which a very small number of people received
aid in summer 1891 but the relief campaign only began in earnest much later.
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Covariates

To account for the severity of the crop failure in a given district, we collected data on the per

capita harvest of winter rye, spring rye, winter wheat, spring wheat, and oats, published by

the MVD CSC. These five crops were grown and consumed widely throughout the Russian

Empire and suffered the most from the weather anomalies in 1890–91. The unusually cold

winter would have a greater effect on the winter grains, while spring and summer drought

would disproportionately affect the spring grains. Famine mortality, in turn, would depend

on the supply of both spring and winter grain at the end of the harvest season. The data

on harvests are available for 1888–95 for each district and are used in both temporal and

cross-sectional analyses.

The remaining covariates are used only in cross-sectional regressions. To control for the

ongoing implementation of the land captains reform, which was intended to increase state

capacity in the countryside, we control for the number of land captains per district area in

square miles. We also measure distance between the district centroid and the nearest railway

line in 1891. At the end of nineteenth century, much of European Russia’s vast southeastern

frontier remained hard to reach; the low density of the rail network and the orientation of

the few existing railway lines toward the Black Sea ports, rather than other grain producing

regions, undermined the redistribution of grain during the famine. Proximity to the railway

could thus make all the difference for a hungry peasant.

We also control for the historical incidence of serfdom, measured as a proportion of serfs

in the district population in 1858 and used in Dower et al. (2017), and for the number of

noble landowners per 1,000 population (in 1877), since during the famine the nobility was

actively involved in providing food and credit to the impoverished peasants. The number of

horses owned per household, taken from the Cavalry Census of 1888–91, serves as a proxy

for the economic well-being of the rural population.

We also control for the natural logarithm of population and area in square kilometers,

because larger, more populated regions are harder to govern. Cross-sectional estimations
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also include geographic covariates: centroid latitude and longitude, their interaction, distance

from St. Petersburg, and soil quality (the black-soil variable from Dower et al. 2017). Finally,

we add province fixed effects to adjust for unobserved province-level characteristics. These

include the incentives and ability of the governors, who requested famine relief from the

center and mediated between the zemstvos and the Ministry of the Interior.66 The province

dummy also accounts for differences between zemstvo and non-zemstvo provinces. Table A.1

in the Appendix reports descriptive statistics on all variables.

Empirics

Famine mortality

We first examine whether the consequences of the harvest failure varied with religious com-

position of the districts. We interact various measures of confessional makeup with a famine

year (1892) dummy, estimating two-way fixed effects equations of the form

mit = β1 (religioni × faminet) + β2harvestit +X ′itβ3 + γi + τt + εit, (1)

wheremit is the crude death or birth rate in district i and year t; religioni is the population

share of a given religious group, Xit is a vector of time-varying covariates, including per capita

grain output and population size, and γi and τt are vectors of district and year fixed effects,

respectively.

Table 1 reports the baseline results. The famine year × share non-Orthodox interaction

term is significant in all estimations, indicating both higher mortality and lower natality in

districts with larger non-Orthodox population during the crop failure. In substantive terms,

a one standard deviation increase in the share of non-Orthodox population (equivalent to 23

percent) predicts an additional 3.1 deaths and 1.5 fewer births per 1,000 population. Model

66Robbins 1975, 125–126.

23



Table 1: Two-way fixed effects regression. Standard errors are clustered at the district level.
Only the 19 provinces affected by the harvest failure and subsequent relief effort are included.

Deaths per 1,000 population Births per 1,000 population
(1) (2) (3) (4)

Famine * non-Orthodox 13.26∗∗∗ −6.32∗∗∗
(4.00) (1.71)

Famine * Muslim 11.96∗∗ −7.66∗∗∗
(4.79) (1.68)

Famine * Other non-Orthodox 18.38 −0.33
(11.76) (5.92)

Harvest per capita (lag) −0.02 −0.02 0.07∗∗∗ 0.07∗∗∗

(0.01) (0.02) (0.02) (0.02)
Ln(Population) 13.22 35.61 −15.22 −15.18

(8.55) (34.11) (11.14) (11.12)

Adj. R2 0.64 0.64 0.69 0.69
Number of district-years 1735 1739 1735 1735
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1

2 suggests that these results are driven largely by the presence of the Muslim population,

but not other non-Orthodox minorities. Analyses in columns 2 and 4 indicate that a one-

standard-deviation increase in the share of Muslims (equivalent to 13 percent) predicts a 1.6

increase in the number of deaths and a 1.0 decrease in the number of births per 1,000 pop-

ulation. As we are imputing differences in birth and death rates by religion from aggregate

district data, these estimates may be too low. Even so, they are substantively meaningful:

in non-famine years the crude death rate amongst Muslims typically fell within the range of

25–35 per 1,000 population, the crude birth rate within the range of 40–50. The coefficient

on the interaction term for other non-Orthodox populations does not reach statistical signif-

icance (Columns 3 and 5). In sum, the famine was more devastating in districts with greater

shares of Muslims, even conditional on the intensity of the harvest failure and time-invariant

district characteristics.

As noted above, we cannot distinguish between Muslim and Orthodox deaths at the

district level. Province-level data, however, supports our conclusion that Muslims fared

worst during the famine (see Table A.2 in the Appendix). In Kazan’, Muslim mortality
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increased by 67 percent from 1891 to 1892, while Orthodox deaths rose by 22 percent; in

Simbirsk, Muslim mortality rose by 75 percent, Orthodox mortality by just 24 percent; in

Astrakhan’, Muslim deaths increased by 90 percent and Orthodox deaths by 71 percent. In

most of these provinces, the Muslim population also experienced a larger decline in natality

than did the Orthodox population.

The reasons for higher mortality among Muslims are complex. Differences in diet between

Muslim and Orthodox peasants may have played a role. It is also possible that Muslims

were poorer, though we condition on the size of landholding and the availability of horses

to account for this possibility. Still, as we show in Appendix A.4, harvest quality and the

intensity of the relief effort (as measured by either of our two scalar indices) together account

for some 55 percent of observed variation in excess mortality. Did the conduct of the state

relief campaign vary with religious demography?

Relief campaign

We use cross-sectional regressions to examine whether religious demography of the districts

predicts the allocation of famine relief. Our main explanatory variables are the share of

the Muslim population and the share of other non-Orthodox population. We first examine

whether religious makeup of the district influences relief campaign in the aggregate by focus-

ing on the first principal component, which roughly corresponds to the generosity of relief

by the central government. We also examine five main relief indicators for the timing and

the generosity of relief in separate regressions. In all models, we control for differences in

the 1891 harvest, socioeconomic conditions, and unobserved province-level factors.

Full regression results from all models are presented in Table A.3 in the Appendix and

standardized coefficients on key explanatory variables are plotted in Figure 5. The coefficient

on Share Muslim is negative and statistically significant at the 1 percent level for the first

component of relief; a standard-deviation increase in Share Muslim (15 percent) predicts a

decrease in this outcome by half of a standard deviation. An examination of separate relief
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indicators is also instructive. The share of the Muslim population predicts the duration

of relief campaign at the district level. Substantively, a one standard-deviation increase in

Share Muslim predicts one fewer months on relief. This cannot be said about the districts

with large non-Muslim minorities.

−2

−1

0

1

2

Prin
cip

al 
Com

po
ne

nt
 1

M
on

th
s o

n 
Reli

ef
Ave

ra
ge

 P
op

 o
n 

Reli
ef

M
ea

n 
Bre

ad
 L

oa
n

Ln
(S

ta
te

 A
id)

Ln
(L

oc
al 

Aid)

A
ve

ra
ge

 p
ar

tia
l e

ffe
ct

Share Muslim Share Other non−Orthodox

Figure 5: Standardized coefficients on Share Muslim and Share Other non-Orthodox in
regressions of various indicators of famine relief. Point estimates represent changes in each
outcome equivalent to one-standard-deviation increase in the share of Muslim/other non-
Orthodox population. Lines represent 95 percent confidence intervals.

The share of Muslim population also predicts a smaller average monthly bread loan per
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recipient: a one-standard deviation increase in Share Muslim predicts a decrease in the size

of bread loan by 0.07 pudy (or a third of standard deviation in this variable).67 We present

additional support for this result in the qualitative section below. The coefficient on Share

Muslim is negative but does not reach statistical significance for the total amount of state

relief per capita or the proportion of district population that received food loans during the

famine. The coefficient on this variable is positive, but insignificant only for the amount of

local aid.

By contrast, the coefficient on Share Other non-Orthodox is positive (except for the local

aid) and does not reach significance in any of the models except for the average size of the

population on food loans.

Altogether, the analysis suggests that districts with a larger Muslim minority were disad-

vantaged during the famine, particularly in the receipt of relief from the central government.

The population of Muslim-dominated districts received smaller average bread loans and was

supported by the state for a shorter time period.

How sensitive are these results to unobserved confounders? Figure 6 plots how strong a

possible confounder would need to be in predicting both the outcome and religious demog-

raphy to reduce coefficient on Share Muslim by half, relative to other observed confounders

(Ln Distance to the Railway, Share Other non-Orthodox, Serfdom, and Harvest pc 1891 ).

Distance to the line indicates that the unobserved confounder would have to be many times

more powerful than these covariates.

In the Appendix Table A.3, we also present results for alternative demographic explana-

tory variables. The coefficient on Share non-Russian, which captures linguistic barriers but

does not map on historical differences in governance, does not reach statistical significance

for the first principal component and behaves differently than the coefficient on Share Muslim

in regression analyses.68 Thus, the underprovision of relief in Muslim-dominated districts

67The pud is an imperial Russian unit of mass, equivalent to 16.38 kilograms (36.11 pounds).
68The share of non-Russian population predicts total state and local aid amounts, but not indicators that

vary with the share of the Muslim minority: total months on relief and average bread loan.
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cannot be due to language differences alone. The coefficient on Religious Fractionalization

does not reach statistical significance in any of the models, suggesting that the results are

not driven by heterogeneity, seen as an impediment to societal cooperation for the provision

of public goods in the literature.69

Religious demographics, legibility, and famine relief

We hypothesize that districts with a Muslim minority received less relief from the state

because of their lower legibility. We expect to see a positive relationship between the share

of the Muslim population and Myers Index, on the one hand, and Myers Index and the

generosity of famine relief, on the other. We start by evaluating the relationship between

religious demography and age heaping. Figure 7 shows that the Myers Index increases with

the share of the Muslim population (left) but decreases with the presence of other religious

minorities (right). As predicted, state officials’ knowledge about the population was more

limited in the districts with Muslim minorities.

Analyses in Table A.5 in the Appendix investigate the robustness of these relationships

to conditioning on other determinants of legibility. The coefficient on Share Muslim almost

doubles in size when we add distances to St. Petersburg and the railway, past incidence of

serfdom, and literacy covariates, while the coefficient on Share Other non-Orthodox changes

sign and is only marginally significant. Results indicate that a 19-percent increase in the

share of Muslim population at the district level predicts an increase in Myers Index by half

a standard deviation, an impactful difference. The coefficients on other variables are in

the expected direction: Myers index decreases with literacy, the presence of land captains,

and the size of land allotment, and increases with distance to the railway and prevalence

of serfdom.70 We plot standardized coefficients from the full model in Figure 8; the figure

indicates that the coefficient of Share Muslim is substantively larger than all other variables
69Habyarimana et al. 2007; Miguel, Satyanath, and Sergenti 2004.
70We also show that legibility did not vary with the proportion of population speaking Russian, which

supports the accounts that religion rather than nationality was key for tsarist governance strategies in the
19th century. Werth 2014.
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Figure 7: District-level bivariate relationship between Myers Index of age heaping and (1)
the share of Muslims and (2) the share of other non-Orthodox population.

in the full model.

Table A.5 also investigates the relationship between the presence of religious minorities

and state ability to collect tax revenue (Models 4-5). As expected, the coefficient on Share

Muslim is negative and statistically significant with and without covariates. A 27-percent

increase in the share of Muslims predicts a decrease in tax revenues per unit of land by half

a standard deviation of this variable. The share of other non-Orthodox minorities does not

reach statistical significance in the full specification.

Finally, Model 6 in Table A.5 investigates the relationship between legibility and taxation:

as expected, tax revenue decreases with age heaping. One-standard-deviation increase in

Myers Index predicts a decrease in tax revenue by a fifth of a standard deviation. This

analysis indicates that state revenues from land correspond to differences in legibility across

districts with varying shares of religious minorities.

Next, we regress famine relief on legibility and tax revenues. Full analyses are presented

in Table A.6 in the Appendix and summarized for standardized coefficients in Figure 9.
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Overall, the results support our argument that legibility and the corresponding ability to

tax different religious groups played an important role in the allocation of famine relief by

the central government. The state was much more generous toward the peasantry in the

districts that were more legible (i.e. had lower Myers Index) and generated greater fiscal

revenue. The results are strongest for the aggregate indicator of relief, the size of food loans,

and the duration of the relief effort - outcomes best predicted by Share Muslim.

More specifically, the coefficient on Myers Index is negative and statistically significant

for the first principal component (Model 1 in Table A.6), demonstrating that the generosity of

the relief campaign decreases with age heaping. When we examine the relationship between

Myers Index and disaggregated relief indicators, the relationships mirror the results for

Share Muslim presented earlier (see Figure 5): illegibility reduces the duration of the relief

operation and the size of the average bread loan, but not the total amount of aid or the

size of population on relief. As expected, tax receipts in the pre-famine period are positively

associated with the first principal component and indicators of relief, with the exception

of Local Aid.71 Tax revenues thus predict all separate indicators of relief from the central

government, including those poorly predicted by Share Muslim, possibly because they are

more endogenous to local socio-economic conditions than age-heaping.

Imputing differences in the treatment of Muslims from the analysis of religiously mixed

districts raises the problem of ecological inference. We corroborate our statistical findings

using qualitative data from zemstvo reports for select provinces below.

Alternative explanations

Researchers have argued that in the absence of electoral accountability, what motivates

autocracies to provide social welfare is the threat of revolution.72 On the assumption that

coethnics are less likely than non-coethnics to participate in anti-government protest, the
71It seems that districts that generated higher tax revenues depleted their own resources and thus had

less aid from local sources during the famine.
72E.g., J. Chen, Pan, and Xu 2016; Distelhorst and Hou 2017; Mesquita and Smith 2010.
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Figure 9: Standardized coefficients on Myers Index (higher values mean lower legibility) and
Tax Revenue in regressions of various indicators of famine preparedness and relief based on
models in Table A.6 with a full set of covariates and province fixed effects. Point estimates
represent changes in each outcome equivalent to one-standard-deviation increase in Myers
Index or Tax revenue. Lines represent 95 percent confidence intervals.

threat of revolution argument implies a redistributive pattern of welfare provision: extraction

is highest in regions populated by coethnics; revenues are then redistributed to potentially

disloyal non-coethnic areas in the form of social transfers and state investment. We find

polarization instead, with low levels of extraction and state investment in areas populated

by non-coethnics and high extraction and generous state investment in regions populated by

coethnics.

At the same time, work on imperial Russia has established that religiously heterogeneous

districts were more prone to peasant unrest and that past unrest reduced peasant represen-

tation in the zemstvo and public goods provision at the district level.73 It is possible that

73Dower et al. 2017; Finkel, Gehlbach, and Olsen 2015.
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the presence of the Muslim minority reduced state relief by increasing the probability of

peasant unrest, a channel related to but distinct from the legibility mechanism. Relatedly,

mobilization of the Muslim population against tsarist officials would reduce their ability to

collect data from this population, undercutting legibility. In the Appendix, we use data on

peasant protest in the decade before the famine and during the abolition of serfdom to fur-

ther interrogate the relationships between religion, social unrest, and famine relief. Tables

A.7 and A.8 show that Share Muslim does not predict unrest and that the coefficient on this

variable increases in magnitude and remains signficant when we condition on past unrest.

Qualitative evidence

To further support the legibility mechanism, we examined the published proceedings (zhur-

naly) and reports (otchety, doklady) of the district and provincial zemstvo assemblies and

food supply commissions, along with archival materials pertaining to the organization of the

relief campaign in Kazan’, Samara, and Simbirsk provinces, all of which had sizeable Muslim

populations (see summary in the Appendix on p. 5).

First, zemstvo discussions highlight concerns about the repayment of food and seed loans

and uncertainty about the actual needs of the population. Legibility is thus a central consid-

eration during the relief campaign. Three years before the famine, members of the Buzuluk

zemstvo board (Samara province) discussed mounting arrears and lamented the fact that

peasants were still repaying the food and seed loans granted by the imperial government

following the bad harvests of 1873 and 1880. Zemstvo deputies favored petitioning the tsar

to further extend the repayment period for these loans because of the difficulties involved in

collecting the arrears (13-14). They were skeptical that any additional loans would be repaid

and argued that the loans would only “corrupt” the peasant.74 During the famine, officials

were concerned about misallocating aid due to the lack of accurate information about local

conditions. This information problem was most acute in districts with large religious and
74Zhurnaly Buzulukskogo Uezdnogo Zemskogo Sobrania 1888, 4–5.
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ethnolinguistic minorities. In Simbirsk, concern that aid was not reaching its targets led the

provincial zemstvo, in September 1892, to discuss alternative ways of distributing relief and

of guaranteeing the repayment of loans.75

Second, we found evidence of deliberate discrimination against Muslim communities,

while European settlers or Old Believers were rarely mentioned. Zemstvo reports on the

famine relief operation reveal distrust of the needs of the Muslim (“Tatar”) population and

a perception that they were exploiting state generosity or suffering due to laziness. During

the October 1891 session of the Samara provincial zemstvo assembly, a deputy argued that

Muslims sold their grain immediately after the harvest in order to qualify for zemstvo loans

later on.76 Similarly, the zemstvo board of Spasskii district (Kazan’) claimed that food loans

had a “corrupting moral influence” on the Muslim population and drew attention to Muslims’

heavy indebtedness.77

Such views had a direct consequence on the generosity of famine relief. Perversely, the

indebtedness of Muslim communities was used to justify particular vigilance when deciding

whether and when to grant loans. The Kazan’ provincial zemstvo board argued that “in view

of the excessive debt of the population on food loans, the requirements for new loans for

food needs should be treated with the utmost caution, limiting them to cases of disasters and

indisputable need.”78 Officials considered Muslim peasants to be eligible for state relief only

once the latter had consumed their horses and livestock and exhausted all other resources,

that is, once food scarcity was extreme.

The size of the loan often depended on recipients’ ethnicity. In Buguruslan district

(Samara), Tatars received loans that were half the size of loans granted to the Orthodox,

at 16 pounds (funty ; equivalent to 6.6 kg) per person per month.79 Officials justified this

with reference to Muslims’ greater indebtedness, reliance on horsemeat, and also “laziness”

75“Zhurnaly Simbirskogo Gubernskogo Sobraniia” 1892, 7.
76“Postanovleniia ekstrennykh i ocherednogo Stavropol’skogo Uezdnogo Zemskogo Sobrania” 1893, 24–25.
77NART, f. 81 (Kazanskaia Zemskaia Gubernskaia Uprava), op. 1, d. 163, ll. 282–283.
78NART, f. 81, op. 1, d. 163, “Doklad po voprosam o nuzhdakh naroda vvidu neurozhaia,” l. 274.
79Prilozhenie k Vsepoddanneishemu otchetu Samarskogo Gubernatora 1891, 14.
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and “carelessness.” In late 1891, in view of the desperate situation, the Buguruslan zemstvo

decided to increase the loans issued to Tatars to 32 pounds, but this policy did not take

effect until February 1892.80 Similarly, the monthly loans granted to Muslims in Stavropol’

district (Samara) were set at half the size of loans granted to non-Muslims, at 20 pounds

per recipient, and loan sizes were equalized and set to sixty pounds per recipient only in

May 1892, in view of the Muslims’ severe deprivation.81 In Novouzensk district (Samara),

the zemstvo also initially decided to issue half rations to the Tatar population, but increased

the rations in response to petitions, supported by the local land captains.82

From an evidentiary standpoint, the practice of assigning loan sizes on the basis of lan-

guage or ethnicity does not signify prejudice alone. Local officials used religion as a heuristic

for a village’s tax-paying capacity because they lacked reliable information about peasant

living standards, and Muslims were ipso facto less legible and less willing to pay up. As

shown above, there is a strong relationship between the share of Muslim population and age

heaping as well as zemstvo and state taxes. To blame was not so much the poverty of the

Muslim population as, in the words of the Stavropol’ district zemstvo’s Audit Commission,

the zemstvo’s inability “to take any decisive measures” against them. Indeed, the Commis-

sion pointed out that Muslims were the most recalcitrant payers despite possessing “huge,

in comparison with the rest of the population, land allotments, and therefore considerable

means [of repayment].”83

Zemstvo officials likewise had trouble compelling the Tatar population to implement com-

munal tillage, a requirement designed to ensure adequate grain storage to prepare for harvest

failures as well as to facilitate prompt repayment of grain loans. The Muslim population’s

refusal to comply with the communal tillage requirement delayed the arrival of relief. For

example, in Samara district, it was only in February 1892 that most Tatar villages finally

80“Zhurnal XXVII ocherednogo Buguruslanskogo Zemskogo Sobraniia” 1892, 54; “Doklad Buguruslanskoi
Zemskoi Upravy ekstrennomu Zemskomu Sobraniiu” 1893, 9.

81“Postanovleniia ekstrennykh i ocherednogo Stavropol’skogo Uezdnogo Zemskogo Sobrania” 1893, 209.
82“Zhurnaly Novouzenskogo Uezdnogo Zemskogo Sobrania” 1891, 9.
83“Postanovleniia ekstrennykh i ocherednogo Stavropol’skogo Uezdnogo Zemskogo Sobrania” 1893, 20, 97.
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agreed to introduce communal tillage and consequently began receiving food and seed loans.

Even then, one village held out.84

To sum up, zemstvo records indicate that the Muslim population was routinely under-

served in the provision of famine relief. Other ethnic minorities do not figure so prominently

in zemstvo discussions.85 This was due in part to the prejudices of zemstvo and state offi-

cials, but legibility and fiscal considerations figure prominently as motivations in their own

right. Muslim communities presented the greatest challenges to officials responsible for tax

and debt collection, which meant that keeping them viable was less important. Loans pro-

vided to the Orthodox peasants were not only more likely to be repaid, but would also be

used for sowing the fields, ensuring steady tax revenues. The state’s inability to enforce the

communal tillage and grain storage mandates meant that the same could not be said about

the Muslim population.

Discussion

We find that mortality during the crop failure and subsequent famine of 1891–92 increases

with the district share of Muslim population and that the public assistance campaign was

much less generous in such districts. The relief campaign was considerably shorter and

average food loans were significantly smaller in minority-dominated districts. At the same

time, districts with other religious minorities – mainly Western Christians and Old Believers

– fared better during the crisis and were not systematically discriminated against in the

receipt of public assistance.

We argue that this pattern in the distribution of relief can be explained by differences

in the legibility of different religious groups. The regime was targeting famine relief away

from groups whose needs were more difficult to verify and who were less likely to repay state

loans and to the populations that were more legible, with the goal of maximizing future
84Otchet Prodovol’stvennogo Komiteta 1892, 10.
85This cannot be due solely to their small numbers: Samara province, in particular, had a sizable popu-

lation of German colonists in the Nikolaev and Novouzensk districts.
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extraction. Statistical analysis confirms that age heaping, a proxy for legibility, increases

with the share of Muslim population, but not with the share of other religious minorities. We

also find that religious demography predicts the amount of tax revenues from land collected

before the famine. Legibility and fiscal returns, in turn, predict the generosity and the

timing of the relief campaign. Our analysis of zemstvo reports supports this interpretation.

Zemstvo and provincial officials prioritized the welfare of the Orthodox population over their

Muslim subjects not only because of prejudice – which they held against the peasantry as

such – but also with a mind to fiscal considerations. Our null findings for the non-Muslim

religious minorities are also informative with respect to the prejudice explanation: the Old

Believers were more legible, generated considerable tax revenues, and on the whole were not

disadvantaged in the receipt of state aid, even though they were persecuted for their beliefs

and treated unfairly in other domains.

Our paper advances the literature on outgroup bias in distributive politics by drawing

attention to interethnic differences in legibility. We note that politicians and bureaucrats

often lack institutional capabilities to translate their preferences into policy outcomes when

interacting with ethnic and religious minorities, regardless of whether they are motivated by

electoral considerations, outgroup prejudice, or maximization of tax revenue. The implica-

tion of our argument is that non-coethnics are disadvantaged in some domains of distributive

politics because they benefit from low state capacity and thus benign neglect in others. The

flip side of state discrimination against minorities in the distribution of resources is that

when it comes to raising taxes and conscripts, state agents rely more heavily on coethnic-

dominated areas, where they have more reliable intermediaries86 or more direct access.

We highlight the implications of legibility for state response during hard times, but our

argument draws on the equilibrium dynamics. In a longer time frame, discrimination by

administratively weak states is both a cause and an effect of legibility. When ethnic minorities

are less legible, state officials cannot verify their needs or ensure that invested resources will

86Kasara 2007.
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pay off in the future, which lowers their incentives to support minority-dominated areas.

The resulting discrimination by the state, in turn, further reduces minorities’ willingness to

comply with taxation and other state obligations.

Our theory is most applicable to states with limited electoral accountability that are

concerned with extracting maximum revenue from their populations and do not have easy

access to rents from natural resources. We focus on a period in which the Russian Empire

faced immense pressure to increase state revenues and modernize its economy in order to

remain competitive with the other Great Powers. External threats heightened concerns about

legibility and thus tax revenues during the famine. Concerns about extraction are likely to

loom larger for the distribution of famine relief than for other state-provided services: in an

agrarian empire, harvest failures are closely tied to state revenues. Distributing food and

seed loans to the peasants after the harvest failure ensured that the fields would be planted

and taxes paid in the next harvest season, and in this regard the relief campaign in 1891–92

was reasonably successful in achieving its goals: the long-term economic damage wrought

by the crop failure was minimal.87 Other forms of social welfare and infrastructural goods,

however, may have a less direct link to extraction and legibility.

87Simms 1982, 69–74.
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A Descriptive statistics

Table A.1: Descriptive statistics for main variables; data from provinces affected by the
famine and receiving state aid.

Statistic N Mean St. Dev. Min Max

Deaths per 1,000 people 1,400 54.40 5.43 36.14 84.09
Births per 1,000 people 1,400 42.54 7.94 21.79 76.85
Myers Index 212 15.02 4.06 5.49 23.12
Taxes to land, 1888-1890 200 4.37 2.13 0.26 9.85
Share Muslim (1870) 212 0.06 0.15 0 1
Share Other Non-Orthodox (1870) 212 0.03 0.06 0.0001 0.45
Share non-Russian (1897) 212 0.85 0.23 0 1
Blacksoil 212 0.31 0.33 0.00 0.96
Serfdom (share) 212 0.32 0.25 0.00 0.85
Distance to railway (km) 212 99.77 124.61 0.38 821.45
Land captains per km2 212 0.53 0.34 0.00 1.32
Distance to St. Petersburg (km) 212 1,117.16 331.88 200.30 2,020.35
Share Non-Orthodox (1870) 212 0.10 0.17 0.0002 0.86
Horses per household 212 0.76 0.10 0.31 0.93
Schools per 1,000 people (1880) 212 0.24 0.13 0.06 1.15
Noble Landowners per 1,000 people (1877) 212 1.40 1.33 0.00 7.25
Average land allotment 212 5.89 5.27 1.60 41.30
Mean Food Loan (pud) 190 0.42 0.22 0.00 1.33
Months on relief 190 7.76 3.28 0.00 13.00
Harvest in 1891 (pud) 210 10.04 9.08 −6.60 75.75
Grain reserves (kg) 212 10.53 13.39 0.00 53.14
Relief termination (month) 175 12.69 0.86 9.00 14.00
Relief onset (month) 174 5.29 2.51 1.00 13.00
Pooled zemstvo funds 189 4.38 2.18 0.26 9.85
Local aid per capita 212 0.57 0.65 0.00 3.37
State aid per capita 212 2.28 2.09 0 9
Average population on relief pc 190 0.25 0.17 0.00 0.72
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B Legibility measured as age heaping
As discussed in the main text, we use age heaping as a proxy for legibility of the population.
M. M. Lee and Zhang (2016) operationalize legibility using two alternative indices developed
by demographers, the Whipple Index and the Myers Index. In the paper we focused on the
Myers Index, which is slightly more complicated than the Whipple Index but accounts for
the fact that whichever terminal digit that ends the age bracket will have less population
than the terminal digit that begins the age bracket. The Myers Index is also less sensitive to
scale in populations with some degree of age misreporting (see more detail in the Appendix
to M. M. Lee and Zhang (2016)).

The 1897 Russian census records ages from under one year old to “110 and older.” How-
ever, in most districts, the number of people of a specific age dwindles considerably already
in the 40s (see Figure 3 in text). To construct the index, we had to limit the population to
multiples of ten. We used the cut-off of 15 to 74 as our main indicator, but also computed an
alternative index using all categories, 0 to 109. The two indices are correlated at ρ = 0.98.

As a robustness check, we also computed the Whipple Index of age heaping.88 This
index calculates the recorded ages with a terminal digit of 0 or 5 and compares them to 20
percent of the total population, because the population of ages ending in each digit should
take up 10 percent of the population if age heaping does not occur. The proportion between
(1) population that have ages ending 0 or 5 and (2) 20 percent of the population is then
multiplied by 100. Thus, the Whipple Index ranges from 100 to 500, where 100 means no
age heaping (the population of ages ending in 0 and 5 is equal to 20 percent of the total
population), and 500 means that age heaping is extreme (the population of ages ending in
0 and 5 is five times 20 percent of the total population). The Pearson correlation coefficient
between the Whipple Index and the Myers Index is ρ = 0.99 in our data.

Figure A.1 maps the Myers Index at the district level for provinces affected by the famine.

88The Whipple Index is more straightforward to compute than the Myers Index, but assumes that terminal
digits are distributed uniformly, which is violated by the effects of mortality at higher digits.
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Figure A.1: Myers Index at the district level for provinces receiving famine relief.
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D Mortality by province

Table A.2: Change in birth and death rates from 1891 to 1892 by religion for provinces that
had a large Muslim population. All numbers are percentages.

Province Share Muslim Change in death rate 1891–92 Change in birth rate 1891–92

Orthodox Muslim Difference Orthodox Muslim Difference

Simbirsk 8 23.74 73.13 −49.39 −13.75 −29.14 15.39
Samara 10 67.33 50.07 17.26 −14.80 −21.65 6.85
Orenburg 27 35.57 56.14 −20.57 −20.82 −22.97 2.15
Kazan’ 26 22.46 67.21 −44.75 −14.90 −23.81 8.91
Astrakhan’ 28 71.35 89.67 −18.32 −7.84 −5.17 −2.67
Taurida 18 7.87 22.88 −15.01 −6.12 −0.01 −6.11
Ufa 55 41.82 49.40 −7.58 −8.85 −19.74 10.89

Note that Muslim mortality is lower than Orthodox mortality only in Samara province. This
is due to the uneven spread of cholera, which largely spared Bugul’minsky district, which
contained 51 percent of all Muslims in Samara province. In this district, cholera deaths, at
583, accounted for just 2 percent of all deaths in 1892. The toll of cholera was highest (14
percent of all deaths in 1892) in Nikolaev and Samara districts, where the Muslim population
accounted for 3 percent and 4 percent, respectively.
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E Analysis of famine relief indicators

E.1 Principal component analysis

We aggregate the data on various measures of relief using principal component analysis to
reduce measurement error and avoid multiple comparisons. We then use the first principal
component as our main outcome of interest. Figure A.2 displays how the eigenvalues decrease
with each additional component. The first component accounts for 48% of the total variance
(eigenvalue = 2.39). The second component accounts for 24% of the total variance (eigenvalue
= 1.18); the third component accounts for 15% of the total variance (eigenvalue = 0.77);
the fourth component accounts for 8% of the variance (eingenvalue=0.38), and the fifth
component for 5% (eigenvalue=0.27).

Factor loadings by variable indicate that the first principal component captures variation
in the generosity of relief from the central government (including the mean population on
relief, total state aid, average size of bread loan, and the number of months on relief), while
the second principal component is based primarily on the the total amount of local aid (also
see Figure A.2.
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E.2 Relief variation at the subnational level
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Figure A.3: Various indicators of famine relief.
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Table A.3: Religious and linguistic composition of the population and relief indicators. All
models include a full set of covariates and province fixed effects. The first principal com-
ponent (Models 1–3) combines five relief measures: months on relief, average loan size,
population on relief, total state aid, and total local aid. The table shows that the presence
of Muslim minority, which was ruled indirectly, is a more consistent predictor of aid than (a)
linguistic differences (models 2, 5, 8, 11, 14, 17) and (b) religious fractionalization (models
3, 6, 9, 12, 15, 18). Heteroskedasticity-robust standard errors in parentheses.

Panel A Principal component 1 Months on relief Mean pop. on relief

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Harvest pc 1891 −0.04∗∗∗ −0.04∗∗∗ −0.04∗∗∗ −0.11∗∗∗ −0.10∗∗∗ −0.10∗∗∗ −0.07∗∗∗ −0.07∗∗∗ −0.68∗∗∗
(0.01) (0.01) (0.01) (0.03) (0.03) (0.03) (0.02) (0.02) (0.18)

Share Muslim (1870) −1.75∗∗∗ −5.54∗∗∗ −0.85
(0.58) (1.66) (1.07)

Share other non-Orthodox (1870) 1.42 0.76 4.76∗∗

(1.22) (4.19) (2.04)
Share non-Russian (1897) −0.65 −0.96 −0.31

(0.42) (1.22) (0.66)
Fractionalization Index (1870) −0.39 −0.81 10.37

(0.51) (1.70) (9.23)

Adj. R2 0.65 0.63 0.62 0.50 0.48 0.48 0.47 0.46 0.46
N 173 173 173 188 188 188 173 173 173

Panel B Average bread loan per recipient Ln(State aid +1) Ln(Local aid +1)

(10) (11) (12) (13) (14) (15) (16) (17) (18)

Harvest pc 1891 −0.00∗∗∗ −0.00∗∗ −0.00∗ −0.14∗∗∗ −0.14∗∗∗ −0.13∗∗∗ 0.07∗∗ 0.05∗ 0.06∗∗

(0.00) (0.00) (0.00) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Share Muslim (1870) −0.45∗∗∗ −2.59 1.78

(0.16) (1.90) (2.23)
Share other non-Orthodox (1870) 0.12 1.06 −1.66

(0.29) (3.35) (2.91)
Share non-Russian (1897) −0.08 −2.04∗∗ −3.66∗∗∗

(0.12) (1.03) (1.36)
Fractionalization Index (1870) −0.19 −0.89 0.47

(0.14) (1.35) (2.08)

Adj. R2 0.33 0.30 0.31 0.66 0.67 0.66 0.40 0.42 0.40
N 188 188 188 210 210 210 210 210 210
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1
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Did relief reduce famine mortality?
Evaluating whether relief reduced mortality is challenging because both relief and mortality
are measured at the same time and affected by a range of other factors. In particular,
districts where the harvest failed the most were more in need and likely experienced both
higher excess mortality and higher inflow of aid. Furthermore, as shown in the paper, relief
may have been distributed unequally within districts, with mortality concentrated among the
Muslim population and relief directed to the Orthodox recipients. We cannot fully account
for these confounding factors, so the results in Table A.4 should not be interpreted causally
and are suggestive at best.

We first examine the bivariate relationships between famine relief and mortality. Models
1 and 4 indicate that relief was more generous in districts with higher excess mortality, but
the first principal component alone explains only 9% of the variation in total excess mortality
and 4% of the variation in excess mortality that excludes deaths from cholera. This weak
relationship is consistent with historical accounts that relief was often misdirected and that
many of the hard-hit areas were left without aid. The coefficient on Principal Component
1 turns negative in models that include a full set of covariates (Columns 3 and 6) and
province fixed effects. This result is consistent with the argument that relief alleviated
human suffering, though it could also mean that more relief went to the areas that were
experiencing lower death rates to begin with.

Table A.4: Relationship between scalar indices of famine relief and excess mortality (deaths
per 1,000 population) in 1892. Heteroskedasticity robust standard errors in parentheses.

Total excess mortality Excess mortality excluding cholera

(1) (2) (3) (4) (5) (6)

Principal Component 1 2.73∗∗∗ 2.94∗∗∗ −1.36∗ 1.55∗∗∗ 1.56∗∗∗ −1.48∗
(0.53) (0.62) (0.79) (0.42) (0.50) (0.76)

Harvest pc 1891 0.05 0.11∗ 0.01 0.06
(0.06) (0.06) (0.05) (0.06)

Covariates X X
Province FE X X

Adj. R2 0.09 0.09 0.58 0.04 0.04 0.46
Num. obs. 175 173 173 175 173 173
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1
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F Religious demography and legibility and tax revenues

Table A.5: Relationships between religious demography, legibility, and tax revenues.

Myers Index of age heaping Tax revenue per unit land
(1) (2) (3) (4) (5) (6)

Share Muslim (1870) 5.37∗∗∗ 9.71∗∗∗ 10.76∗∗∗ −4.97∗∗∗ −3.95∗∗∗
(1.17) (1.37) (2.19) (0.66) (1.00)

Share other non-Orthodox (1870) −13.77∗∗∗ 5.68∗ −3.89 −9.45∗∗∗ 2.24
(2.03) (3.10) (2.73) (1.55) (1.87)

Myers Index −0.10∗∗∗
(0.04)

Ln Distance to St. Petersburg (km) −2.07∗∗ −1.79 1.14∗ 0.81
(0.88) (3.18) (0.67) (0.74)

Serfdom (share) 5.42∗∗∗ 4.20∗∗∗ 0.38 0.83∗

(1.34) (0.95) (0.48) (0.48)
Male literacy (share) −0.13∗∗∗ −0.09∗∗∗ −0.01 −0.01

(0.02) (0.02) (0.01) (0.01)
Ln Distance to railway (km) −0.07 0.61∗∗∗ 0.03 0.05

(0.18) (0.15) (0.09) (0.10)
Ln Area (km2) −1.89∗∗∗ 0.66 −1.07∗∗∗ −0.94∗∗∗

(0.39) (0.40) (0.25) (0.28)
Ln(Population) 1.43∗∗∗ 0.72 −0.32 0.04

(0.39) (0.54) (0.39) (0.38)
Land captains per km2 −2.18∗ 1.68∗∗ 0.88

(1.20) (0.81) (0.76)
Average land allotment −0.12∗∗ −0.11∗∗ −0.08∗

(0.06) (0.05) (0.05)
Nobility per 1000 people 0.08 0.08 0.04

(0.17) (0.09) (0.10)
Households with horses (share) 0.54 −0.12 0.34

(2.04) (1.16) (1.19)
Black soil 0.96 1.36∗∗∗ 1.44∗∗∗

(0.60) (0.37) (0.38)

Latitude*Longitude X X X
Province FE X X X

Adj. R2 0.08 0.52 0.80 0.22 0.82 0.81
Num. obs. 217 212 212 204 200 200

Heteroskedasticity-robust standard errors in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1
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Legibility, tax revenues and famine relief

Table A.6: Panel A (top) presents the relationship between legibility and the provision of
relief. Panel B (bottom) presents the relationship between tax revenues and the provision of
relief. Heteroskedasticity-robust standard errors in parentheses.

Panel A PC 1 Months on Relief Avg bread loan Avg pop on relief Ln(State aid +1) Ln(Local aid +1)

(1) (2) (3) (4) (5) (6)

Myers Index (1897) −0.06∗∗ −0.16∗∗ −0.02∗∗∗ −0.12 −0.04 −0.01
(0.02) (0.07) (0.01) (0.43) (0.06) (0.08)

Harvest pc 1891 −0.04∗∗∗ −0.11∗∗∗ −0.00∗∗∗ −0.63∗∗∗ −0.14∗∗∗ 0.07∗∗

(0.01) (0.03) (0.00) (0.18) (0.03) (0.03)
Covariates X X X X X X
Province FE X X X X X X

Adj. R2 0.64 0.50 0.36 0.45 0.66 0.40
Num. obs. 173 188 188 173 210 210

Panel B PC 1 Months on Relief Avg bread loan Avg pop on relief Ln(State aid +1) Ln(Local aid +1)

(1) (2) (3) (4) (5) (6)

Taxes to Land (1888-1890) 0.19∗∗∗ 0.49∗∗ 0.03∗∗∗ 3.36∗∗∗ 0.45∗∗ −0.44∗
(0.05) (0.20) (0.01) (1.13) (0.21) (0.23)

Harvest pc 1891 −0.04∗∗∗ −0.11∗∗∗ −0.00∗∗∗ −0.73∗∗∗ −0.15∗∗∗ 0.09∗∗∗

(0.01) (0.03) (0.00) (0.14) (0.03) (0.03)
Covariates X X X X X X
Province FE X X X X X X

Adj. R2 0.69 0.50 0.34 0.54 0.68 0.44
Num. obs. 161 176 176 161 198 198
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1
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Social unrest as an alternative explanation
To examine whether the threat of unrest varies with religious demography and predicts dif-
ferences in aid from the central government, we collected data on peasant protests, coded
from reports in Krest’ianskoe dvizhenie v Rossii.89 The volumes were compiled by Soviet
historians based on archival data and secondary historical literature on peasants and eman-
cipation in Russia. The selection of events may thus be biased, as the historians’ goal was to
document the “prolonged and determined struggle of the peasant masses against feudal and
capitalist exploitation.”90 It is possible that the data on protest overstate the frequency and
magnitude of peasant unrest. However, there is no reason to believe that the data generation
process was affected by the same factors as the severity of the 1891–92 famine or religious
composition of the population.

We coded all events in the decade before the famine as well as during the famine years.
We aggregate up from event-level data to count the number of protest events per district
that took place between January 1881 and December 1890, before the weather anomalies
leading up to the famine. Entries mentioning several districts were counted separately for
each district. We also use data collected by Finkel, Gehlbach, and Olsen (2015) on protests
in 1851–1863, the period with particularly high peasant unrest leading up to zemstvo reform.
Dower et al. (2017) show that unrest during this period reduced peasant representation in
the zemstvos, which, in turn, could weaken the concern of zemstvos about the wellbeing of
the peasantry and thus reduce the generosity of famine relief. Dower et al. (2017) also find
a negative relationship between the frequency of unrest and public goods provision, proxied
by the number of rural schools built in 1860 to 1880.

We first examine the relationship between religious demography and peasant protest in
Table A.7. The coefficient on Share Muslim is positive for all protest outcomes but does
not reach conventional levels of statistical significance.91 The share of other non-Orthodox
minorities also does not predict protect activity at the district level. We further evaluate
whether social unrest predicts the generosity of relief in Models 4-6. The coefficient on
Protests in the 1880s is positive but does not reach statistical significance. The coefficient
on protests during the abolition of serfdom in Model 6 is positive and statistically significant
at a 1% level, suggesting that more "rebellious" districts received more generous famine
relief, in line with the social unrest hypothesis proposed in the literature.92

Next, we test whether our main results for the provision of famine relief change when we
include both religious demographics and past unrest in the same models (see Table A.8). The
coefficient on protest activity in the 1880s is positive across models and reaches statistical
significance for one outcome – Average Population on Relief. Note the coefficient on Share
Muslim did not reach statistical significance in our main analyses presented in Table A.3 for
this outcome. Importantly, unrest does not explain our main outcome, which combines all
five indicators of relief, (Principal Component 1 ). Regression models in Table A.8 also show
that accounting for peasant unrest during the abolition of serfdom (1851-63), emphasized in

89Druzhinin, N. (ed.). 1961. Krest’ianskoe dvizhenie v Rossii v. 1796-1825 gg.: Sbornik dokumentov.
Moscow: Izdatel’stvo Sotsial’no-ekonomicheskoi literatury.

90Druzhinin 1961, 5.
91In Model 1, it is statistically significant when we do not correct for heteroskedasticity.
92J. Chen, Pan, and Xu 2016; Distelhorst and Hou 2017; Mesquita and Smith 2010.

12



Table A.7: Relationship between religious composition, social unrest, and relief at the district
level. OLS regression. Heteroskedasticity-robust standard errors are in parentheses.

Peasant protest activity Relief: Principal Component 1
1880s 1880s 1851-63

(1) (2) (3) (4) (5) (6)

Share Muslim 2.95 0.55 2.03
(2.15) (1.44) (2.41)

Share other non-Orthodox 0.80 0.55 3.94
(1.29) (1.95) (4.83)

Protests in the 1880s 0.01 0.02
(0.03) (0.03)

Protests in 1851-63 0.03∗∗

(0.01)
Harvest 1891 pc −0.05∗∗∗ −0.04∗∗∗ −0.05∗∗∗

(0.01) (0.01) (0.01)
Covariates X X X X
Province Fixed Effects X X X X

Adj. R2 0.07 0.28 0.55 0.18 0.61 0.63
Num. obs. 217 217 217 173 173 173

∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1

Dower et al. does not reduce the coefficient on our main explanatory variable, Share Muslim
(panel B in Table A.8).93

To sum up, although concerns about social unrest may have influenced the distribution
of relief at the district level, districts with a larger Muslim minority did not differ in their
potential for unrest. Conditioning on unrest reinforces our main finding: state assistance
decreased with the proportion of Muslims at the district level.

93We use this earlier indicator because it is measured prior to other key explanatory variables in our
dataset, but results are similar when we use post-treatment variable Protests in the 1880s instead.
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Table A.8: Relationship between various relief indicators, religious demography, and protest
activity. OLS regression. Panel A uses data on protests in the 1880s; Panel B uses data on
protests in 1851-63. Heteroskedasticity-robust standard errors are in parentheses.

Panel A PC 1 Months on Relief Avg bread loan Avg pop on relief Ln(State aid +1) Ln(Local aid +1)

(1) (2) (3) (4) (5) (6)

Protests in the 1880s 0.03 0.02 0.00 1.40∗∗ 0.12 −0.07
(0.03) (0.13) (0.01) (0.67) (0.09) (0.10)

Share Muslim (1870) −1.83∗∗∗ −5.58∗∗ −0.45∗∗∗ −11.65 −2.83 1.91
(0.56) (2.14) (0.17) (11.34) (1.95) (2.25)

Share other non-Orthodox (1870) 1.38 0.71 0.12 45.70∗∗ 0.88 −1.56
(1.14) (4.16) (0.32) (18.73) (3.28) (2.93)

Harvest in 1891 pc −0.05∗∗∗ −0.11∗∗∗ −0.00∗∗ −0.77∗∗∗ −0.14∗∗∗ 0.07∗∗

(0.01) (0.03) (0.00) (0.19) (0.03) (0.03)
Covariates X X X X X X
Province Fixed Effects X X X X X X

Adj. R2 0.65 0.50 0.33 0.48 0.66 0.39
N 173 188 188 173 210 210

Panel A PC 1 Months on Relief Avg bread loan Avg pop on relief Ln(State aid +1) Ln(Local aid +1)

(1) (2) (3) (4) (5) (6)

Protests 1851-63 0.03∗ 0.09 0.01 0.53∗ 0.11∗∗ −0.07
(0.02) (0.06) (0.00) (0.31) (0.05) (0.06)

Share Muslim (1870) −1.89∗∗∗ −5.85∗∗∗ −0.47∗∗∗ −10.88 −2.96 2.02
(0.55) (2.12) (0.16) (11.01) (1.99) (2.26)

Share other non-Orthodox (1870) 1.34 0.31 0.08 46.19∗∗ 0.51 −1.30
(1.13) (4.13) (0.32) (21.02) (3.43) (2.92)

Harvest in 1891 pc −0.05∗∗∗ −0.11∗∗∗ −0.00∗∗ −0.78∗∗∗ −0.14∗∗∗ 0.07∗∗

(0.01) (0.03) (0.00) (0.18) (0.03) (0.03)
Covariates X X X X X X
Province Fixed Effects X X X X X X

Adj. R2 0.66 0.51 0.34 0.48 0.66 0.38
Num. obs. 173 188 188 173 210 210
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1
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