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This paper documents new facts about the Soviet Great Famine, 1931–33. First, weather was not an important
contributor to the famine. Second, excess mortality was much higher for regions with a higher share of ethnic
Ukrainians, even outside of the Soviet Republic of Ukraine. Third, this cannot be explained by differences in
historical productivity, urbanization or historical political variables. Instead, we find that Soviet policies were
implemented more zealously in these areas, which resulted in more collectivization of agriculture, lower grain
productivity and higher procurement during the famine. These and other results in the paper are consistent with the
presence of ethnic bias in famine-era Soviet policies.
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1 Introduction

In the past one hundred years, more people have perished from famine than both World Wars combined (Sen, 1981).
In just two years, 1932 and 1933, an estimated 5.5 to 10.8 million individuals died from starvation in the Soviet
Great Famine.1 In terms of total mortality, this was the second deadliest famine in the 20th century.2 An inextricable
fact from the Soviet Great Famine is the variation in mortality rates across ethnic groups. Ethnic minorities such as
Ukrainians and Kazakhs suffered higher mortality than the Russian majority. Ethnic Ukrainians, the largest ethnic
minority in the Soviet Union comprising 21% of the total 1926 population, amounted to 30% to 45% of total famine
mortality.3 Thus, an analysis of the causes of Ukrainian mortality rate is central to understanding the causes of the
Soviet Famine. We discuss other (smaller) ethnic groups after presenting the main results about Ukrainians.
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1Davies and Wheatcroft (2004) gives an estimate of 5.5 to 6.5 million deaths. Ellman (2005) estimates “about eight and a half million”

victims of famine and repression" for the period of 1930 to 33. A leading Russian famine historian, Victor Kondrashin, gives a range
between five to seven million victims (Kondrashin, 2008). Russian historical demographers give a range of 7.2 to 10.8 million famine
victims (Polyakov and Zhiromskaya, eds, 2000). In 2008, Russian State Duma issued a statement postulating that within the territories of
the Volga Region, the Central Black Earth Region, Northern Caucasus, Ural, Crimea, Western Siberia, Kazakhstan, Ukraine and Belarus,
the estimated famine death toll is seven million people (State Duma, 2008). This is similar to the estimate from Conquest (1986).

2The Chinese Great Famine (1959–61) experienced higher total mortality, but lower mortality as a share of the population than the Soviet
Great Famine.

3For the Ukrainian SSR, Meslé et al. (2013) estimates excess deaths to be 2.6 million, Rudnytskyi et al. (2015) — 3.9 million. It is
impossible to tell how many of the famine victims were of Ukrainian ethnicity within and outside of the Ukrainian SSR. In the Ukrainian
SSR, 80% of the population were ethnic Ukrainian. Assuming that within Ukraine famine victims were distributed among all ethnic groups
proportionally to the group size, and that outside Ukraine none of the famine victims were ethnic Ukrainian (both assumptions this paper
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The causes of this famine, and particularly of the disproportionate Ukrainian mortality rates, which is often
referred to as Holodomor, has been a subject of intense controversy. While there is a consensus that state policy
contributed to famine mortality, disagreement exists for the extent of state responsibility versus bad weather and
ethnic discrimination in Soviet policies. Existing explanations can be broadly categorized into two groups. The first
blames Soviet economic policies, which together with bad weather, reduced grain production in 1931 and 32, and
caused over-procurement of food from the peasants. This view implies that Ukrainians suffered disproportionately
because they lived in places that were unfortunately struck with weather shocks and/or in places that were more
agriculturally productive (and thus strategically important in terms of procurement policy) regions for the Soviet
state (e.g., Davies and Wheatcroft, 2004; Kondrashin, 2008).4 The second ascribes an intent of Soviet policy to
target Ukrainians in order to increase political and ethnic homogenization of the newly established U.S.S.R. (e.g.,
Graziosi, 2004, Mace, 2004).5 Some go so far as to argue that the famine was a genocide committed on the
Ukrainian people.6

The main challenge in distinguishing between the two views has been the lack of systematic disaggregated
data. Existing studies rely on narrative and descriptive evidence using nation-level estimates. Importantly, there is
no direct documentary evidence that Stalin “ordered” a famine.7 For the sake of space and given that the audience
of this workshop is familiar with Russian history, we move a more detailed description of 1932 - 33 famine to the
appendix (A).

The primary goal of our study is to make progress on this important question. We combine archival and
published data to construct novel province-level and district level panel data on mortality, policy outcomes and
natural conditions. To the best our knowledge, we are the first to construct such comprehensive and granular panels
for the entire Soviet Union. These data allow us to conduct rigorous empirical analysis and distinguish between the
prevailing hypotheses by controlling for confounding factors.

We begin our analysis with an exploration of the province-level panel, which covers almost the entire inter-war
period (1925—1940) and whole European part of the Soviet Union. We examine the effect of Ukrainian population
share on famine mortality rates by regressing provincial mortality rates on pre-famine Ukrainian population share
and its interaction with a famine period dummy variable. The baseline regression controls for province fixed effects
to account for all time invariant differences across provinces (e.g., some provinces always have higher mortality
rates), year fixed effects to account for changes over time that affect all provinces similarly (e.g., technological
advances that affect mortality), and the urban population share and its interaction with the famine period dummy
variable. The latter is to account for the urban-favoritism of Soviet food procurement policies during the famine era.
We find that famine mortality rates increase with Ukrainian population share, which is consistent with the claim
that ethnic Ukrainians suffered higher famine mortality than the other Soviet ethnicities (mostly ethnic Russians).

Moreover, we find that higher mortality rates in areas with a higher share of ethnic Ukrainians were not due
to an unhappy coincidence of the economic and political attributes of Ukrainians and Soviet policy. The baseline
result is robust to controlling for a large number of variables that proxy for factors which historians have raised as
possible drivers of famine: e.g., contemporaneous weather, historical agricultural production and political variables.
Interestingly, we show that there was no relationship between grain predicted by natural conditions and mortality
rates. In fact, temperature and rainfall during the famine were similar to other years when there was no famine.
These latter results mean that weather did not contribute to famine mortality in Ukrainian-populated regions and
cannot explain timing of famine.

To understand the drivers of higher Ukrainian mortality, we examine policy outcomes as dependent variables.

refutes), and taking total famine excess deaths to be 7 million (the most cited figure), ethnic Ukrainian deaths constitute at least 30%
(0.8*2.6/7) to 45% (0.8*3.9/7) of the famine victims.

4Also see Wheatcroft (2017) and Kotkin (2017).
5Also see, for example, Applebaum (2017), Ellman (2007), Rosefielde (2010) and Snyder (2010))
6Such interpretation goes back to Lemkin (2014 based on the speech from 1953) and Conquest (1986), which concluded “it certainly

appears that a charge of genocide lies against the Soviet Union for its actions in the Ukraine”. In a 2003 letter to Wheatcroft and Davies,
Conquest retracted this view. However, the debate continued. In 2006, the Ukrainian Parliament classified Holodomor as a genocide of
Ukrainians. A number of countries, including the United States, Poland, Mexico, and Latvia supported this legal verdict.

7Kotkin (2017) notices that in contrast to the 1933 famine, there is plenty of direct evidence demonstrating Stalin’s intent for other
killings such as during the Great Purge.
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We find that at the time of the famine, Ukrainian rural population share was positively associated with the extent
of agricultural collectivization, negatively associated with grain productivity and food availability (calculated as
production minus government procurement).

We further delve in to the policy mechanisms behind excess Ukrainian mortality by estimating heterogenous
treatment effects of the Ukrainian population share and Soviet policies. The results show that famine mortality
was higher in Ukrainian regions that were known to have been the focus of Soviet agrarian policies, had a higher
Bolshevik vote share in 1917 (the last free elections before the establishment of the communist dictatorship), more
rural communists (who procured food), and sent a larger number of local Party Secretaries to the 1930 Party
Congress to vote on forcing collectivization (a measure of commitment to Stalin and/or collectivization of the
local Party elite). In contrast, the presence of opposing political forces, such as the nationalist vote shares in 1917
reduced famine mortality in areas with more ethnic Ukrainians. These results are consistent with claims that Soviet
policies and their zealous enforcement disproportionally targeted Ukrainians.

Interestingly, we find no evidence that the ethnicity of the local Party bosses matter (conditional on Ukrainian
population share). This is consistent with the historical evidence of a struggle between the Bolshevik regime and
Ukrainians, and a view that there were no other tensions between ethnic Russians and Ukrainians per se.

In addition to the province-level panel, we construct a novel district-level panel. The increased granularity
allows us to provide several additional pieces of evidence, even though these data include fewer variables and
years. First, we show that the baseline result of excess Ukrainian mortality during the famine is true at the district
level, even when we add province-year fixed effects. This is consistent with the conventional wisdom that Soviet
policies were centrally planned and implemented top down – e.g., if collectivization or procurement targets were
partly based on Ukrainian population share, we should expect to see similar associations across large administrative
units and across smaller ones within the large units. Second, we find that the distance to large cities is negatively
associated with famine mortality for Ukrainians (relative to other ethnicities). This is consistent with the fact that
the state bureaucracy was based out of urban areas. The district-level results support the province-level results that
higher famine mortality for Ukrainians is a result of systematic bias in Soviet policies.

Finally, we supplement the main results with two additional exercises. First, we expand our analysis to sepa-
rately examine famine mortality for other ethnic groups in our data. We find that famine mortality rates for ethnic
Kazakhs and Belorussians were also higher than for Russians. The evidence is consistent with ethnic bias, but
also suggests that the bias may be driven by different policy mechanisms than for Ukrainians. See Section 4 for
a more detailed discussion. Second, for comparison purposes, we examine the famine of 1892, which occurred
during the Tsarist regime. We find that the Ukrainian population share was uncorrelated with famine mortality in
the Tsarist regime. Thus, the main results are unlikely to be due to ethnic-specific characteristics which causes
higher mortality during famines (e.g., differences in genetics or cultural practices).

To the best of our knowledge, our study is the most systematic and rigorous empirical analysis of the causes
of the Soviet Great Famine. The results support the view that high Ukrainian famine mortality was a result of
systematic bias in Soviet policy, and unlikely to have been the result of unfortunately coincidence.

These findings are related to several literatures in economics in addition to the studies on the Soviet Famine
discussed earlier. The first are studies of the causes of famine, which have examined contexts such as China (Becker,
1996; Thaxton, 2008), India (Sen, 1981), and Ireland (Ó Gráda, 1999).8 We add to these by documenting a new
mechanism, ethnic bias, in a new context, the Soviet Union. Interpreted through the lens of the food availability
framework laid out by Sen (1981), ethnicity is simply another dimension for inequitable distribution.

Our findings contribute to our understanding of the consequences of the economic policy of the U.S.S.R., one
of the largest political-economic experiment in the 20th Century, if not all of human civilization. We complement
macro calibrations of Soviet industrialization policies by Allen (2003) and Cheremukhin et al. (2017) which do not
take into account human costs of Stalin’s great leap forward. In examining the famine, we are most closely related
to Naumenko (2020), which documents a positive association between collectivization and the famine mortality in
a cross-section of districts of the Soviet Republic of Ukraine.9

8See Ó Gráda (2009) and Alfani and Ó Gráda, eds (2017) for an overview.
9There are numerous studies in other disciplines about the causes of the Soviet Great Famine. They rely on narrative or descriptive

empirical evidence. For some well-known examples, see the studies referenced earlier in the Introduction.
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More generally, the results are related to the political economy literature on ethnic conflict (Padró i Miquel,
2007; Chassang and Padró i Miquel, 2009).10 Our context is most closely related to studies of mass killings.
The findings of our paper are directly in line with the theoretical predictions for mass killings and genocide from
Esteban et al. (2015). The fact that these events unfolded only a decade after the USSR was established in 1922 and
when Stalin was still solidifying power is consistent with the view that ethnic homogenization is complementary to
nation building (Alesina and Reich, 2015).11

2 Main Results

2.1 Data

The data used in the province-level panel come from a range of published and archival sources (see the appendix
for the full reference list).12 Data on our major variable of interest, population ethnic composition, come from the
1926 Soviet census, which is commonly viewed as one of best Soviet census and a reliable source of information
(Andreev et al., 1998).

At the province level, we collect data on mortality, grain production and procurement, collectivization, weather,
indicators of political development and other local characteristics, and construct a panel of seventeen provinces
spanning most of the European part of the Soviet Union and the years of 1925 to 1940 (A.1a).13 During this
period, there was ongoing administrative changes in the Soviet Union that led to multiple changes in administrative
borders. We convert all our variables to 1932 provincial units because the grain procurement figures are reported for
these administrative borders. An average region in our panel has 6.7 million people in 1926. The Soviet Republic
of Ukraine stands for one province in this panel. According to the 1926 population census, ethnic Ukrainians
comprised 23.2 out of 29.2 million citizens of this region, and 5.6 ethnic Ukrainians lived in the other regions of
our sample. Altogether, our panel covers 77.3% of the Soviet population, and 76.8% of 1928 Soviet grain was
produced in the regions that we study.

Figure 1a plots mortality rates (the total number of deaths divided by total population) during 1900 - 1990. 1b
looks at only the 1925-1940 period.14 The data show a downward trend over time, with a few spikes in 1910, 1932,
1933 and 1947. These correspond to the 1910 cholera epidemic, and the 1932-1933 and 1947 famines (Ellman,
2000; Davis, 2018). The famine that we study during 1932-1933 coincides with the largest jump in mortality.
Mortality rates in the Ukraine are almost 60 per 1,000, approximately twice the mortality rate in Russia, which was
approximately 30 per 1,000.

Figure A.1a maps excess mortality in 1933, the year with the highest famine mortality, for our sample.15

Figure 2 plots per capita grain production and procurement for the Soviet Union from 1916 to 1940. Note that
henceforth, our data includes only the European part of the Soviet Union. Per capita grain production increases
over time, with a few notable downturns. One was in 1921 and was followed by a famous Volga region famine in
1922. The other is in 1931 and 1932, which was followed by the famine we study. The procurement data show
a steady increase over time.16 Consistent with historical evidence, total grain procurement declines during both

10Also, see Blattman and Miguel (2010) for an overview of the Civil War literature.
11Ou and Xiong (2018) documents how the Chinese government used radio to linguistically homogenize the new Chinese state and

promote the Cultural Revolution (1966-76). Cantoni et al. (2017) documents how the Chinese government uses high school textbooks to
affect ideology in the late 1990s.

12We primarily worked in three archives: State Archive of the Russian Federation (Russian: Gosudarstvennyy Arkhiv Rossiyskoy Feder-
atsii, GARF), Russian State Archive of the Economy (Rossiyskiy Gosudarstvennyy Arkhiv Ekonomiki, RGAE), and Russian State Archive
of Socio-Political History (Rossiyskiy Gosudarstvennyy Arkhiv Sotsial’no-Politicheskoy Istorii, RGASPI). We also use a wide range of
official statistical publications from the 1920s and 1930s.

13The only European regions not covered by our panel are Kalmykia and republics of the North Caucasus. They were small in terms
of population share and grain output share. There are no reliable mortality data for the rest of the Soviet Union until the mid-1930s. In
particular, note that our data do not include Kazakhstan with total estimated deaths between 1 and 2 million (Kondrashin, 2008).

14No reliable mortality data are available for the periods of 1916–1923 (World War I, Civil War, and the 1922—23 famine) and 1941–45
(World War II).

15We calculate 1933 excess mortality as 1933 mortality minus 1928 mortality. Note that we only use this calculation for the maps.
16We do not have disaggregated procurement data for 1934 and later.
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1921 and 1932. However, as historians have pointed out, the reduction in procurement was insufficient for avoiding
famine.

It is important to briefly discuss the reliability of the historical data. The raw data used to generate the province-
level tabulations were official reports, sent upwards through the different levels of government. With few excep-
tions, they were meant exclusively for internal use and not known to have ever been systematically manipulated
(Harrison, 2011). The government used various cross-checks procedures to improve their quality. For the purposes
of our paper, an important exception is aggregate grain production. This measure was viewed as a key and public
indicator for Soviet economic health – i.e., the success of the new Bolshevik regime. As such, it was controversial
and there exists much debate on the accuracy of the data. Both falsifications from above and below were possible
(see e.g., Wheatcroft and Davies, 1994). However, only the aggregate production numbers are believed to have
been inflated. Most important for our study is that there have been no claims that that falsifications were correlated
with regional ethnic composition. Nevertheless, we will be careful in our analysis later and show that our results
are similar regardless of whether we control for reported grain production or predicted grain production (variation
in production driven by natural conditions).

We discuss the district-level data later when they become relevant.

2.2 Baseline Estimates

Because food produced in a given year is largely used to feed the population for the next calendar year, we model
mortality rates as a function of food produced in the past year. The baseline equation is

mortalityit+1 = α+ βUkrainiani × Faminet + ΓXit + γi + δt + εit, (1)

Where mortality rates for province i in year t + 1 is a function of: the interaction of the share of Ukrainians
in the rural population as reported by the 1926 Population Census, Ukrainiani, and a dummy variable that equals
one if it is the year of the famine, Faminet; province fixed effects, γi; and year fixed effects δt. In the baseline,
the additional controls, ΓXit, include the share of the urban population and its interaction with the famine dummy
variable. This accounts for the fact that the policies related to the famine (agricultural production, food distribution)
were very different between urban and rural areas.17 Our baseline defines the famine dummy to take a value of
one if the year is 1932 because that was when the famine became apparent in all regions and because the highest
mortality rates were in 1933. We estimate robust standard errors to account for heteroskedasticity.

Table 1 column (1) presents the baseline estimate. The interaction of Ukrainian population share and the famine
dummy is 0.051 and statistically significant at the 1% level. Taken literally, this means if a province was comprised
of 100% ethnic Ukrainians, famine mortality rates would have been higher than a province with no Ukrainians by
51 per 1,000 individuals. To assess the magnitude of the result, the bottom of the table shows that the standard
deviation in 1933 mortality rates in our sample is 0.014 and the standard deviation in Ukrainian population share is
0.228. Thus, during the famine, increasing Ukrainian population share by one standard deviation would result in a
0.827 standard deviation increase in mortality. This is a large effect.

The coefficient for urban population share show that on average, more urbanized provinces have lower mortality
rates. The interaction of urban population share and the famine dummy variable is zero. This implies that more
urbanized provinces did not suffer systematically different famine mortality rates from rural areas on average.

To observe the timing of differential Ukrainian mortality over time, we estimate an equation very similar to
the baseline, except that we interact Ukrainian population share with dummy variables for all years instead of only
1932. Each interaction coefficient reflects the mortality difference between regions with high Ukrainian share and
regions with low Ukrainian share relative to the difference in the reference year, 1925. Figure 3a shows a striking
pattern. Prior to the famine, 1925-1931, there was no difference in mortality rates across regions. However, regions
with a higher share of Ukrainians began to experience more mortality in 1932 (approximate 10 deaths per 1,000
individuals) and peaked in 1933 (approximately 50 deaths per 1,000 individuals). This pattern is consistent with

17The baseline uses a time-varying measure of urbanization measured at the province and year level. The results are similar if we control
for urbanization reported by the 1926 Census interacted with the famine dummy. These results are available upon request.

5



historical evidence that there was a small famine after the harvest of 1931, which was greatly exacerbated after the
harvest of 1932. Afterwards, during 1934-1940, regions with higher share of Ukrainians had slight lower mortality
rates than other regions. This could be because Soviet agricultural policies were relaxed after the famine or because
of positive selection for survival (e.g., if the weakest had perished during the famine, then the surviving population
will have lower mortality rates than otherwise).

Given that there was a moderate rise in mortality already in 1932 and a spike in 1933, Table 1 column (2)
re-estimates the baseline equation using an alternative definition of the famine dummy that equals one if it is 1931
or 1932. The coefficient is smaller in magnitude than the baseline, but still positive and statistically significant at
the 1% level. Henceforth, we will use the 1932 definition of famine and focus on its effect on mortality in 1933.

The baseline measures Ukrainian population share is the share of the rural population because the famine was
driven by agricultural policies targeted at the rural population. Columns (3) and (4) show that our results, in terms
of standard deviations, are nearly identical if we alternatively used the urban share or total share of Ukrainians.
This is not surprising since the three measures of Ukrainians population share – rural, total, urban – are highly
correlated across provinces. Note that the point estimate for urban Ukrainian share in column (4) is larger because
Ukrainian population share in the urban areas is much smaller than that in the rural areas or the province total.
Thus, the estimated level effect on mortality will be larger. Henceforth, we will use rural Ukrainian population
share as the explanatory variable.

In column (5), we control for reported per capita grain production and its interaction with famine. The
Ukrainian interaction coefficient is 0.048, nearly identical to the baseline, and statistically significant at the 1%
level. This means that even controlling for how much grain was produced in 1932, Ukrainians still died more dur-
ing the famine. This is consistent with the view that the Soviet government procured a higher share from regions
with a higher share of Ukrainians. Later, we will examine procurement directly.

In column (6), we exclude the Soviet Republic of Ukraine (Ukrainian SSR). The interaction coefficient is 0.074
and statistically significant at the 1% level. However, the standardized effect is slightly smaller, 0.717, than the full
sample, 0.827. This means that the baseline results are not driven by a comparison of Ukraine SSR with the other
Soviet provinces. Instead, they reflect systematic higher mortality rates for regions with a higher share of ethnic
Ukrainians.

2.3 Weather

Next, we examine the role of natural conditions – i.e., weather – in causing high Ukrainian famine mortality. We
use monthly temperature and rainfall data from Matsuura and Willmott (2014) together with province-level grain
production for earlier years, 1901 to 1915, to predict weather-driven production during our sample of interest.18

We control for predicted grain and its interaction with the famine dummy variable in column (7). The estimates for
Ukrainians are very robust to these additional controls. Thus, higher mortality in the regions with a larger share
of ethnic Ukrainians cannot be explained by bad weather – i.e., mortality in such regions were not higher than
others because these regions were hit by abnormal weather in 1932. Moreover, the uninteracted and interacted
coefficients for the weather-predicted grain variables are both statistically zero, which means that weather does not
explain famine mortality.19

2.4 Controlling for Political Factors

Table 2 controls for political factors that are widely believed to have contributed to the famine and their interactions
with the famine year dummy. Column (1) restates the baseline for comparison. Column (2) controls for per
capita grain production in 1928. 1928 was the beginning of the first Five Year Plan and these were a widespread
reference point in Soviet planning (e.g. see Wheatcroft, 2001). Columns (3)-(5) examine proxies for the populations
commitment/loyalty to the Bolsheviks with votes shares from the 1917 Constituency Assembly election. This was

18See the Appendix B for more discussion about the prediction.
19Appendix Figure A.4 plots demeaned average seasonal temperature and rainfall over time and show that weather during the famine was

similar to other years, when there were no famines.
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a universal election, the first since the toppling of the Tsar and the last one before the seventy-year Bolshevik rule.
Approximately 60% of the population turned out. We construct measures for the share of votes for the Bolsheviks
and for nationalist parties.20 21 We control for them individually in columns (3) and (4) and then together in column
(5). Column (6) controls for the number of Communist Party Members (averaged over 1922, 1927 and 1931) per
one thousand individuals in each province. Party members were key motivators and enforcers of state policy and
we interpret this measure as a proxy for state capacity. Column (7) separately controls for urban Communists
and rural Communists. These two groups are both part of the state bureaucracy, but played very different roles
during the famine. We will discuss this more in the next section. Column (8) controls for the number of Party
secretaries (at the province, district, city and, if the city was very large, the borough level) who attended the 1930
Party Congress to vote formally for the policy of total Collectivization . Since the Congress was manipulated such
that all delegates voted in the affirmative, the number of voting delegates can be interpreted as a proxy for loyalty
to Stalin or commitment to agricultural collectivization. In column (8), we control for all of the political factors
together. Our main interaction coefficient for Ukrainians is always similar to the baseline in column (1).

These results meant that higher mortality in areas with higher Ukrainian population share is not due to a coin-
cidence of the presence of political factors and the Ukrainian population.

We note that some of the policy interactions are statistically significant. Later, we will demonstrate that some of
these average effects mask heterogeneity and are misleading if interpreted on their. Thus, we defer the discussion of
these other factors until the section on heterogeneous effects. Moreover, the coefficients for the additional controls
in the horserace is not conceptually important for our paper, since we do not aim to distinguish the contributions
of the different political proxies. Rather, the point is that the main result for Ukrainian bias is robust regardless of
how we proxy for political differences.

2.5 Policy Mechanisms

Table 3 explores the mechanisms behind high famine mortality in the regions populated by ethnic Ukrainians.
The historical evidence discussed in the Background Section and the descriptive evidence from Naumenko (2020)
point out that the collectivization of agriculture is one of the main contributors to the famine. To investigate
whether mortality was higher in regions with a higher Ukrainian share because these territories were collectivized
more intensely, we examine collectivization as the dependent variable in the baseline equation. Collectivization
is measured as the share of rural households in collective farms.22 Table 3 column (1) shows that the interaction
coefficient is 0.135 and statistically significant at the 10% level. This means that in 1932, a higher share of land
was collectivized in provinces with a higher share of Ukrainians.

Column (2) examines reported per capita grain production. Consistent with the belief that collectivization
reduced agricultural productivity, we find that the interaction coefficient on production is -0.738 and significant at
the 5% level. Column (3) examines per capita procurement as share of production. Collectivization dramatically
increased state capacity for the procurement of grain from the countryside. We measure procurement as a share
of grain production. The interaction coefficient is positive, but imprecise possibly because of a short time period
for which data (1925-1933). Column (4) examines food availability, measured as per capita food retention, which
we calculate as the difference between production and procurement. The coefficient is -0.441 and is statistically
significant at the 1% level. This means that famine food availability was substantially lower in provinces with more
ethnic Ukrainians.

Together, these results form a consistent picture. Collectivization was more intense for areas with more ethnic
Ukrainians. This led to lower food production and higher procurement share, lower food retention and higher

20We follow Castañeda Dower and Markevich (2020) and use disaggregated district-level data on votes for particular parties from Protasov
et al. (2014).

21See the Data Appendix for details.
22During the 1920s, the government advertised and promoted but did not enforce collectivization. The course for rapid large-scale

collectivization was adopted in the late 1929. In early 1930, total collectivization became an official goal. So 1930 was the first year when
collectivized agriculture was a non-trivial share of the rural economy. We have data for collectivization rates from 1927, when it still was
virtually zero, to 1939, when most of the rural households belonged to the collectives and collectivization of agriculture was complete. See
the Data Appendix for more details.
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mortality. These findings are consistent with the historical narrative evidence discussed in the Background Section.
There were many other elements of collectivization which were likely to have contributed to famine mortality

– e.g., the depletion of livestock, de-kulakization. They are excluded from our analysis because these variables are
only available for certain years. Since they are outcomes of collectivization, they will not overturn our main finding
of ethnic bias against Ukrainians.

2.6 Heterogeneous Effects

Another way of asking whether Ukrainians were differentially treated by Soviet policies is to examine the het-
erogeneous effects of the political variables we examined in Section 2.4 for Ukrainian population share. Table
4 estimates the fully saturated triple interaction specification of these policy variables on mortality. The double
interaction captures the effect of the policy on excess famine mortality rates in a province with no Ukrainians (in
rural areas). The interaction of Ukrainian population share and the famine dummy variables is not very meaning-
ful in this table since it captures excess mortality rates for Ukrainians in provinces where the policy variables of
interest has a value of zero. In these estimates, we also control for the triple interaction of urbanization, Ukrainian
population and famine share to account for the possible correlation between urbanization and the policy variables.

The triple interaction captures the effect of the policy on excess famine mortality rates in a province that is 100%
Ukrainian (in rural areas) relative to a province with no Ukrainians. Column (1) shows that regions which were
agriculturally productive in 1928 suffered higher mortality rates, but only if there were Ukrainians in the region.
This implies that the agricultural policy bias towards productive areas existed only in the regions with Ukrainians.
Moreover, the negative and statistically significant coefficient on the interaction of the share of Ukrainians with
famine dummy suggests that, in a hypothetical region with no grain production (and accordingly no room for
collectivization policy), a higher share of Ukrainians would decrease mortality. This is consistent with the findings
in the previous section.

Columns (2)-(4) conduct a similar analysis with Bolshevik and nationalist party vote shares in the 1917 election.
Column (2) shows that in places with no Ukrainians, higher Bolshevik vote share is negatively correlated to famine
mortality. However, the large positive triple interaction coefficient indicates that Bolshevik vote share is positively
associated with mortality for regions with a high Ukrainian population share. Column (3) shows that nationalist
vote shares are uncorrelated with famine mortality in regions without Ukrainians, but reduce mortality in regions
with many Ukrainians. These results are consistent with the later Stalinist practice of rewarding loyal populations
and penalizing disloyal ethnicities, which was openly realized in the late 1930s and mid 1940s (Polyan, 2001).
When we control for all four variables in one regression in column (4), only the double and triple interactions of
votes for the Bolsheviks remain statistically significant.

Column (5) examines the number of Communist Party members per capita in the years prior to the famine,
which reflects the state capacity of the central government in each region. We divide communists into rural and
urban communists because of they were responsible for implementing different policies. Rural communists were
tasked with procurement, while urban communists were tasked with distributing the procured food to urban pop-
ulations and mitigating the consequences of famine when they spilled over to urban areas .23 Rural communists
increase mortality everywhere but especially for areas with many Ukrainians. The difference between the two coef-
ficients is statistically significant at the 1% level. Urban communists moderated famine mortality in areas populated
by Ukrainians but not in the other regions. The latter may be an artifact of the fact that mortality rates were much
lower in the other regions of our sample (and thus required less mitigation).

Column (6) examines the effect of the presence of Party Secretaries, who participated in the 1930 Party Conven-
tion and voted for collectivization, in a province. The triple coefficient is positive and statistically significant at the
1% level, and the double coefficient is positive but not significant. The estimates imply that political commitment
of the bureaucratic leadership increased famine mortality, but only in regions with Ukrainians.

Next, we investigate the notion that Stalin exploited ethnic differences of his lieutenants to implement famine-
era policies. We are able to identify the ethnicity of Party Secretaries who were sent to the 1930 Party Congress to

23For example, many famine refugees went to cities to beg for food. Urban government also set up orphanages to abandoned children
(Davies and Wheatcroft, 2004; Kondrashin, 2008).
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vote for collectivization. Upon arriving to the Congress, each delegate had to fill a registration form which had a
question on ethnicity, and these forms are available in the former Soviet archives (RGASPI 58/1 files 1-16). This
allows us to distinguish the effects of having delegates who were themselves Ukrainian versus having delegates
who were of other ethnicities. In column (8), we add the triple interactions of each of the two new controls with
Ukrainian population share and the famine dummy variable. Both triple interactions are positive and statistically
significant, while the double interactions are statistically zero. Moreover, the triple interactions are similar in
magnitude. This implies that while the presence of voting delegates only increased famine in Ukrainian regions,
the ethnicity of the delegate did not matter. Ethnically Ukrainian delegates were just as zealous as delegates of
other ethnicities.

As in our earlier analysis, we can examine collectivization, grain production, procurement share and retention
as dependent variables for the heterogenous treatment estimates. The estimates are presented in Table A.4in the
appendix. The precision varies, but the signs and relative magnitudes provide a consistent explanation: Soviet
policies and zealous Party leaders targeted Ukrainians, leading to higher collectivization, lower grain production,
higher procurement, lower food retention and, ultimately, higher mortality.

The timing of the effects of these policies are very striking. When we estimate the triple and double interactions
dummy variables for all years, we find that the effect manifests during the famine. This goes against concerns that
the estimates are driven by spurious correlations. See Appendix Figures A.5, A.6, A.7, A.8 and A.9.

3 District-Level Analysis

The district-level panel comprises of two years: 1928 and 1933. See the Data Appendix for more details.
There is substantial variation in famine mortality across districts, even those within the same province. Figure

shows a map of excess mortality in 1933 for each district. We define excess mortality as the difference between
1933 and 1928 mortality rates.

These data allow us to examine the claim that there was a strong border effect in that the famine was notably
more severe on the Ukrainian side of the border than the Russian side .24 Figure A.10a plots 1933 excess mortality
against the distance to the border between Russian and Ukrainian SSR. It shows that there is a jump downwards at
the border into Russia. However, this jump disappears once we control for urbanization and the rural population
share of Ukrainians. This can be seen in Figure A.10b, which plots the residual mortality against distance to the
border. These results are consistent with our interpretation that the Soviet policies which led to the famine targeted
ethnic Ukrainians rather than the Ukrainian SSR.

Table 5 column (1) first replicates the baseline specification from the province-level estimate.25 The interaction
between Ukrainian population share and the famine dummy is 0.048 and statistically significant at the 1% level.
In terms of magnitude, a one-standard deviation increase of the local share of ethnic Ukrainians results in a 0.543
standard deviation increase in mortality. This is a sizable effect.

Column (2) includes province-year effects. The results are very robust. This is interesting given the numer-
ous historical works which claim that the regional famine was due to differences in the political preferences of
provincial leaders. While our results do not refute the potential importance of individual persons, the exhibition
of similar patterns at different levels of bureaucracy is consistent with the presence of a systematic and centrally
planned policy.

Next, we exploit the granularity of the data to investigate the relationship between distance from the railroad
and cities. Railways were the major method of transportation across long distances. Railways reduced the cost of
procuring grain. They also reduced the cost of going to urban areas to escape the famine. Similarly, distance from
cities had opposing effects in principle. Soviet policy aimed to secure the grain supply for industrial populations.
This meant that cities absorbed food from nearby rural regions. It also meant that cities could provide safe harbors
from starvation. We will estimate the net of the opposing forces for each variable.

24The government introduced a ban on migration from the Republic of Ukraine and the North Caucasus region in January 1933 (Danilov
et al., eds, 1999-2006Vol. 3) that could cause a discontinuity effect at the Ukrainian border.

25Note that we used urbanization from 1926 and 1933 because urbanization is not available from 1928.
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We gradually introduce the triple interactions of distance to the nearest railway and distance to the nearest
large city (e.g., population of 20,000 or more) with Ukrainian population share and the famine dummy variable in
columns (3) and (5) and (4) and (6). In columns (7) and (8), we control for both in the same specification. Note
that we always estimate the fully saturated model with all of the lower order interaction terms, as well as the triple
interaction of urbanization, Ukrainian share and the famine dummy.

For brevity, we focus on the final column. It shows that distance to the railroad has no effect on famine mortality
anywhere. However, distance from a large city reduces famine mortality. This is true everywhere, but the reduction
is almost an order of a magnitude larger in regions with a large Ukrainian population share. These results suggest
that the advantage of facing less procurement outweighs the disadvantage of needing to travel further to escape
a famine. That the estimate is so much larger for districts with many Ukrainians is consistent with the fact that
Ukrainian districts were the ones targeted by procurement agents.

In addition to the results discussed in this section, we are able to replicate all of the province-level estimates
with the district-level panel (to the extent that we have data at the district level). They are presented in the Appendix
Table A.5.

4 Additional Results

4.1 Other Ethnic Minorities

In this section, we return to using the province-level panel. Appendix Table A.1 lists the ethnicities most often
mentioned in the famine literature. Other than Ukrainians (21.2% of the Soviet Population in 1926), Belorussians
(3.2%), Kazakhs (2.7%), Germans (0.8%) and Poles (0.5%) are often thought to have higher mortality rates than
Russians. In contrast, ethnic Jews (1.8%), are often thought to have suffered lower mortality rates.

Table 6 column (1) shows the baseline equation for with all ethnic groups as well as a residual group of all other
ethnicities (each interacted with the famine year dummy) in the same regression. When we do this, we see that
regions with higher shares of Ukrainians, Belorussians and Kazakhs suffered higher famine mortality than areas
populated mostly by ethnic Russians. The magnitude is the largest for the interaction with ethnic Kazakh share.
The areas with other ethnic groups suffered similar mortality as territories with ethnic Russians.

Column (2) controls for weather-induced grain. Column (3) controls for political variables interacted with
famine. Column (4) include the same political variables except that it separates urban and rural communists. The
estimates for Ukrainians, Belorussians and Kazakhs change little with these controls, which means that the excess
mortality rates for these minorities cannot be explained by bad luck – living in areas hit by bad weather – or
differences in the political factors prior to the famine. In other words, famine mortality is biased towards these
ethnic groups. We note that the coefficient for Poles become large and statistically significant as we add controls.
This is hard to interpret because there are very few poles in the population and they almost entirely reside in two
provinces.

In the Appendix, we examine mortality rates over time for each group, as well as the mechanisms driving
mortality rates in regions with a high share of Kazakh and Belorussian. The estimates suggest that the policy
mechanisms may be quite different for these groups than for Ukrainians. One significant limitation for studying the
Kazakh famine experience is that we do not have data on Kazakstan, where 94% of Kazakhs resided at the time.26

It is beyond the scope of this paper to delve deeper into the Belorussian famine experience. This is an important
topic for future study. See Appendix Section C.

4.2 The 1892 Famine

To understand whether ethnic bias in Ukrainian famine mortality is an outcome of Soviet policy, or whether some
populations always suffer higher mortality during famines (e.g., differences in social capital, networks or culture),
we examine ethnic-specific mortality rates during the Tsarist famine of 1892.27 Table 7 replicates the baseline as

26There are no mortality data for Kazakhstan until 1935.
27Volha Charnysh kindly shared 1885–1896 mortality data with us, Charnysh and McElroy (2020).
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closely as possible with the earlier data. For comparison purposes, we present results in pairs for the Tsarist famine
(columns 1 to 4) and the Soviet famine (columns 5 to 8). Note that the sample for the former famine is larger
because Russian Empire provinces (gubernias) were smaller than the subsequently created Soviet administrative
units.

We examine all of the ethnic groups that we have data for (Ukrainians, Belorussians, Kazakhs, Germans, Poles,
Jews and all the rest except Russians) by including a dummy variable for each ethnic group population share
interacted with the famine dummy. All specifications control for urbanization and its interaction with the famine
dummy variable. To account for access to food during and outside famine periods, we add grain output per capita
and its interaction with the famine dummy in columns (2) and (5). Alternatively, we control for grain yield (grain
harvest per hectare per million people) and its interaction with the famine year in columns (3), (4), (7) and (8).
These additional controls allow us to account for potential variation in labor inputs per unit of land since the degree
of physical exertion can influence mortality. In columns (4) and (8), we also include distance to the national capital
interacted with the famine period. The central government decided on the amount of relief for starving areas, and
this amount could depend on available information about the scale of the disaster that was likely correlated with
distance.

The main Ukrainian population share interaction is statistically zero in all specifications for the Tsarist famine.
In contrast, they are positive, large in magnitude and statistically significant at the 1% for the Soviet Famine. This
implies that our main results is unlikely to be driven by time-invariant characteristics of ethnic Ukrainians. Instead,
the results are consistent with the belief that higher mortality in Ukrainian regions during the Soviet famine was a
result of Soviet-specific policies, and the earlier evidence that Ukrainians experienced policies which led to famine,
such as collectivization, more intensely.

5 Conclusion

The Soviet Great Famine was one of the largest and most controversial economic disasters in recent history. Within
two years, between 5.5 and 10.8 millions had died throughout the nation and the ethnic Ukrainian population,
the second largest ethnic group, had been decimated. Without systematic data to rule out confounding factors or
direct documentary evidence on the intents of the government, this tragedy has unsurprisingly become a subject
of heated debate. Our study contributes to this debate by constructing the largest and most comprehensive dataset
on mortality, economic policy and natural conditions. The data allow us to conduct a rigorous empirical analysis
that accounts for multiple factors. The results unambiguously show that Ukrainian mortality during the famine was
due to systematic ethnic bias in Soviet policy. It was not a coincidence of where Ukrainians happened to live and
abnormal weather conditions (or other exogenous factors).

These sorrowful findings suggest several avenues of future research. First, more research is needed to reveal
motives of ethnic bias in Soviet policy. Second, we need to better understand the causes of the excessively high
famine mortality rates of other ethnic minorities, such as the Belorussians and Kazakhs. Our precursory exam-
ination suggests that they also suffered from ethnically biased Soviet policies, but the relevant policies and how
they transpired into famine are likely to be different than for the Ukrainians. Finally, the results naturally raise the
question about the political and economic consequences of the famine for Ukraine and the Soviet Union or post-
Soviet Eastern Europe, more generally. These are only a few possibilities within a vast number of interesting and
important inquiries. The recent availability of Soviet archival data will undoubtedly lead to a great improvement in
the breadth and depth of fascinating context.
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Table 2: Ethnic Ukrainians and Famine Mortality, Controlling for Political Factors

Table 3: Ethnic Ukrainians and Collectivization, Grain Production, Procurement, and Retention
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Table 4: Heterogeneous Effects of Politics on Mortality
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Table 5: Ethnic Ukrainians and Famine Mortality, District-level Estimates
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Table 6: Other Ethnic Groups and Famine Mortality
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Table 7: Ethnic Composition and the 1892 Famine Mortality
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Figure 1: Mortality in the European Part of the Soviet Union, Russia, and Ukraine

(a) 1900–1990 (b) 1925–1940

Source: see Appendix D

Figure 2: Grain Production and Procurement per Capita in the Soviet Union

Source: see Data Appendix, Section D.3

Figure 3: Ethnic Ukrainians and Famine Mortality

(a) Ukrainians × Year (b) Year indicators

Note: The figures show regression coefficients with their 90% confidence intervals from regressing mortality in year t+1 on the rural share
of ethnic Ukrainians interacted with year indicators, urbanization, urbanization interacted with the famine indicator (that equals to one in
1932 and zero otherwise), year indicators (fixed effects), and province fixed effects. The 1925 year indicator omitted for comparison. Two
sets of coefficients from one regression. Standard errors are robust to heteroskedasticity.
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Appendix

A Historical Background

A.1 The Chronology of the Famine

The first news of famine began to circulate during the harvest of 1931. According to the official estimates, pro-
duction was 17% lower than the previous year.28 News of famine traveled to Moscow, but instead of relaxing the
policies that were believed to have cause famine, the government asked to intensify them – increasing grain targets
by 20% from 22,1 million tons of procured grain in 1930 to 26,6 million for the following year (Wheatcroft, 2001).
In the meantime, seed stock was often consumed by starving peasants. The lack of seed stock and weakened labor
force contributed to lowering production in 1932, when procurement remained high initially, but was lowered after
the severity of the famine because apparent. Mortality from starvation began to increase at the end of the year in
the winter, with the peak of mortality being spring of 1933 and continuing for at least the rest of the year. National
mortality rates returned to trend in 1934, although in some places, it may have taken longer to recover. Thus,
the famine is typically defined to be 1932-33. The Soviet government did not acknowledge the occurrence of the
famine until Gorbachev.

A.2 Basic Facts

Officially reported total per capita grain output in 1931 and 1932 was 1.2 kilograms per person per day, which was
slightly below the output in non-famine years. The famine affected most of the U.S.S.R., but mortality rates were
notably higher in some regions than in others, and higher in rural areas than urban areas.

The Soviet government aimed to centralize food production and distribution. Food produced in rural areas were
procured to be distributed to urban industrial populations and for export. In principle, this meant setting production
and procurement targets for each region, leaving peasants with enough subsistence. In practice, food was procured
even if retention fell below subsistence levels. There are many documents indicating Stalin’s advocation of over-
procurement as a method to discipline the peasants, whom he believed lied about their ability to produce and starved
as an act of war against the state (Danilov et al., eds, 1999-2006; Davies and Wheatcroft, 2004).

The key to the regimes was the collectivization of agriculture, which began in late 1929. The goal was to remove
private property and move peasants to collective farms where they were given food for subsistence. This necessarily
undermined individual incentives. As peasants slaughtered, ate or simply neglected collectivized property, between
1929 and 1932, the number of horses declined by 42%, cattle by 40% (Viola, 1996, p. 70). Those who were
persecuted as Kulaks were usually peasants who had acquired land in earlier land reforms and become successful.

Collective farmers worked in teams in the field. Food was produced and stored by the collective, and later
delivered to state procurement officers. In principle, production that was surplus to procurement was to be allocated
between team members proportional to their effort. However, in practice, payments per labor day were often close
to zero. The state aimed to remove all private holdings in 1930, including small personal plots for potatoes, the
traditional buffer against famine.

Those who resisted joining collective farms or giving up their assets were punished. As a part of dekulakization
campaign, about two million peasants were exiled to Siberia and other remote areas of the Soviet Union, and about
a half a million perished Viola (2007).Collectivization could have contributed to famine through several channels,
such as reducing grain production because of poor incentives, facilitating higher procurement because of more
state control over the production, and by reducing the traditional buffer savings of food. We will study the first
two channels in our paper. It may have also deteriorated social networks by breaking traditional family/village
units by forcing people to work in relatively artificial work teams and by removing family and friends who resisted
collectivization. Unfortunately, we do not have the data to study this latter channel or the one of buffer savings.

28Davies and Wheatcroft (2004), Table 1 reports official 1930 harvest estimate to be 83.5 million tons, and official 1931 harvest estimates
to be 69.5 million tons.
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A.3 Ethnic Bias and the Ukraine

The accusation that the Soviet government targeted Ukrainians above and beyond Russians is driven by several
sources. First, aggregate mortality rates in the Ukraine were much higher than in Russia. Second, the Ukraine,
being one of the most agriculturally productive regions, was amongst the most resistant to collectivization. Third,
Ukrainian nationalism had been a two-edged sword for the Soviet government. One the one hand, many nationalists
sided with the revolutionaries to overthrow the Tsar in 1917, and many were moreover socialists. On the other hand,
any nationalism undermines the Bolshevik ideal of building socialism in one country which had been an official
goal since 1925. Concerns on national opposition to the regime became stronger in the time of troubles. 29

There is little explicit discussion of ethnic bias in early Soviet policies by historians. But there are examples of
ethnic tensions and allegiances, as well as evidence that Stalin was well-aware of these and may have utilized them
for central governance. For example, he was known to recruit members of ethnic minorities into his secret policy
widely (Gregory, 2009).

A good example in the context of the famine in Ukraine is the protest from Ukrainian Party members and
Stalin’s response. In 1931, party members began to report food shortages to Stalin. As the famine increased,
they began to ask Stalin to reduce procurement. In 1932, de-classified secret police reports to Stalin indicated
the resignations of ethnic Ukrainian Party leaders at all levels with the explicit explanation being that they could
not cooperate with the killing of so many Ukrainians. In response, Stalin sent special commissions headed by his
closest deputies Vyacheslav Molotov and Lazar Kaganovich who were not Ukrainian to implement his policies in
the republic of Ukraine and the North Caucasus, two key grain producing regions where also the bulk of Ukrainians
lived. We will explore the extent that such ethnic allegiances played a role in the famine in the analysis.

B Predicted Grain

Grain production function estimates the relationship between 1901–1915 log grain and log province area, FAO
GAEZ grain suitability index, their interaction, fall (October, November, December), winter (January, February,
March), spring (April, May, June), summer (July, August, September) temperature and rainfall, their pairwise
interactions and square terms (without a constant). We then use the estimated grain production function to predict
1925–1940 grain.

We regress 1901-1915 log grain on log province area, FAO GAEZ grain suitability index, their interaction,
temperature and rainfall figures for four seasons, their pairwise interactions and square terms (without a constant),
and use the estimated grain production function to predict 1925– 1940 grain. The predicted grain and actual grain
are closely correlated. The only exception is Karelia region that is most likley a result of potential errors in our
matching procedure. In-sample R-squared is 0.99. Out of sample R-squared is 0.86 (Figure A.3 in the appendix).
This is consistent with the lack of major technological changes in the Soveit agriculture before the 1930s portrated
by historians (Allen, 2003).

C Other Ethnicities

Appendix Figure A.10 shows the interactions of year dummy variables and the population share for each ethnic
group. In Appendix Table A.6, we estimate the heterogeneous treatment effects with the rural share of Kazakhs and
Belorussians as explanatory variables. The estimates for Kazakhs typically have the same sign as for Ukrainians,
but are usually imprecise. The investigation of Belorussians show that the drivers of mortality for this groups is

29A classified decree of the Central Committee of the Communist party and the Soviet goverment from December 14, 1932, that is,
issued in the middle of the famine, illustrates this point: “... frivolous, not arising from the cultural interests of the population, not Bolshevik
’Ukrainization’ of almost half of the regions of the North Caucasus, in the complete absence of control over the Ukrainization of schools
and the press by the regional authorities, gave legal form to the enemies of the Soviet government to organize resistance to the activities
and tasks of the Soviet government by the kulaks, officers, re-emigrant-Cossacks, members of the Kuban Rada, etc.” (Danilov et al., eds,
1999-2006Vol. 3, Document 226).
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likely to be quite different from that for Ukrainian. The triple interaction with grain productivity in 1928 is negative
and statistically significant. The presence of urban communists increased mortality for Belorussians.

D Data Appendix

D.1 Panel data (seventeen provinces spanning European part of the Soviet Union, 1925–1940)

D.1.1 Total and urban population

• 1897: census

• 1898–1903: interpolated between 1897 and 1904

• 1904–1913: Yezhegodnik Rossii 1904–1916

• 1925: Statisticheskiy yezhegodnik 1924 god (vypusk pervyy). Trudy TsSU. Tablitsa 1.B Naseleniye po
guberniyam. Naseleniye po ischisleniyu na 1 yanvarya 1925 goda.

• 1926: interpolated between 1925 and 1927

• 1927: used data from December 1926 Population Census

• 1928–1932: interpolated between 1927 and 1933

• 1933: RGAE 1562/329/19 p. 1–12

• 1934–1936: interpolaed between 1933 and 1937

• 1937: census, Zhiromskaya, V.B. and Kiselev, I.N. and Polyakov, Yu.A., “Polveka pod grifom “sekretno”:
Vsesoyuznaya perepis naseleniya 1937 goda [Classified for half a century: All-Union population census of
1937]”, 1996

• 1938: interpolated between 1937 and 1939

• 1939: census corrected for centralized additions (pripiski)

• 1940: used 1939 value

• 1946: RGAE 1562/20/626

• 1947: RGAE 1562/20/684

• 1948: RGAE 1562/329/3802

• 1949–1950: RGAE 1562/329/4464, 4465

• 1951–1958: interpolated between 1950 and 1959

• 1959: census

• 1960: interpolated between 1959 and 1961

• 1961–1966: Narkhoz RSFSR, Narkhoz SSSR

• 1967: interpolated between 1966 and 1968

• 1968: Narkhoz RSFSR, Narkhoz SSSR

• 1969: interpolated between 1968 and 1970
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• 1970: census

• 1971–1976: Narkhoz RSFSR, Narkhoz SSSR

• 1977: interpolated betwen 1976 and 1978

• 1978: Narkhoz RSFSR, Narkhoz SSSR

• 1979: census

• 1980–1986: Narkhoz RSFSR, Narkhoz SSSR

• 1987–1988: interpolated between 1986 and 1989

• 1989: census

• 1990: used 1989 value

Except 1933, we calculated population data in administrative borders correspononding to our provinces using hand-
created ArcGIS maps (each year is reported using a different administrative division). This operation is legitimate
because reported data are more disaggregated than our provinces. 1933 used as reported. 1900–1914 and 1946–
1990 data are only used for Figure 1a.

D.1.2 Births and deaths, rural and total

• 1899–1914 (total deaths and births only, no rural): Yezhegodnik Rossii 1904–1916

• 1925 (total deaths and births only, no rural): Yestestvennoye dvizheniye naseleniya Soyuza SSR 1923–1925,
Izdaniye TsSU SSSR (1928), Table 1

• 1926 (total deaths and births only, no rural): Yestestvennoye dvizheniye naseleniya Soyuza SSR v 1926 g,
Izdaniye TsSU SSSR (1929), Table 1

• 1927–1932: Belarus, Ukraine – RGAE 1562/329/256; Russia – Demoscope

• 1933–1940: Demoscope

• 1946–1990: Demoscope, Narkhoz UkrSSR, Narkhos BelSSR (1986 not reported, appears to be still classi-
fied, probably because of Chernobyl)

Except 1933, we calculated births and deaths data in administrative borders correspononding to our provinces
using hand-created ArcGIS maps (each year is reported using a different administrative division). This operation
is legitimate because reported data are more disaggregated than our provinces. 1933 used as reported. 1900–1914
and 1946–1990 data are only used for Figure 1a.

D.1.3 Ethnic composition (total, urban, rural)

The 1926 population census; data calculated in our province borders using hand-created district-level 1926 map.
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D.1.4 Grain harvest, sown area, and yield

• 1901–1914: Obukhov Dvizheniye urozhayev zernovykh kul’tur v Yevropeyskoy Rossii v period 1883-1915
g.g. and Yezhegodnik Rossii 1904–1916 (used to estimate grain production function)

• 1925–1927: Sel’skoye khozyaystvo SSSR 1925–1928 (Sbornik statisticheskikh svedeniy k XVI Vsesoyuznoy
partkonferentsii). Statisticheskoye izdatel’stvo TSSU SSSR, Moskva, (1929)

• 1928: RGAE 1562/329/1409

• 1929–1930 (grain harvest only, no sown area or yield): XX

• 1931: Sel’skoye khozyaystvo SSSR. Yezhegodnik 1935. Gosudarstvennoye izdatel’stvo kolkhoznoy i sovkhoznoy
literatury "Sel’khozgiz", Moskva, (1936), p. 270

• 1932–1940: RGAE 1562/329/1409

We calculated grain data in administrative borders correspononding to our provinces using hand-created ArcGIS
maps (each year is reported using a different administrative division). This operation is legitimate because reported
data are more disaggregated than our provinces.

D.1.5 Procurement

• 1925: Yezhegodnik khlebnoy torgovli N1, Table 14

• 1926: Yezhegodnik khlebnoy torgovli N1, Table 22

• 1927: Sel’skoye khozyaystvo SSSR 1925–1928 (Sbornik statisticheskikh svedeniy k XVI Vsesoyuznoy
partkonferentsii). Statisticheskoye izdatel’stvo TSSU SSSR, Moskva, (1929)

• 1928: Calculated from grain harvest and procurement as a share of harvest from RGAE 4372/30/871 p. 30

• 1929: Yezhegodnik khleboroba N4, Table 3 and Table 10

• 1930: Yezhegodnik khleboroba N4, Table 29 and Table 36

• 1931: Yezhegodnik khlebooborota za 1931–32, 1932–33 i predvaritel’nyye itogi zagotovok 1933 g. Table
21

• 1932: Yezhegodnik khlebooborota za 1931–32, 1932–33 i predvaritel’nyye itogi zagotovok 1933 g. Table
33

• 1933: Yezhegodnik khlebooborota za 1931–32, 1932–33 i predvaritel’nyye itogi zagotovok 1933 g. Table
53

We calculated 1925–1927 procurement data in administrative borders correspononding to our provinces using hand-
created ArcGIS maps (each year is reported using a different administrative division). This operation is legitimate
because reported data are more disaggregated than our provinces. 1928–1933 data is used as reported.

D.1.6 Retention

Retention is grain production minus procurement.
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D.1.7 Collectivization

• 1927: Kollektivizatsiya sovetskoy derevni (Predvaritel’nyye itogi sploshnykh obsledovaniy 1928 i 1929 gg)
II izdaniye

• 1928: RGAE 1562/82/271

• 1929: Kolkhozy v 1929 godu

• 1930: Kolkhozy v 1930 godu

• 1931: Kolkhoznoye stroitel’stvo v SSSR M. (1931) p. 15 and Davies & Wheatcroft The Years of Hunger,
Table 27

• 1932: RGAE 1562/82/271

• 1933: Plan Magazine 2-1933

• 1934–1936: RGAE 1562/82/271

• 1937: interpolated between 1936 and 1938

• 1938: Sel’skoye khozyaystvo Soyuza SSR 1939 (Staticticheskiy spravochnik). Razdel 4

• 1939: used 1938 figures

Collectivization is the share of rural households in collective farms.

D.1.8 1917 Elections

Bolshevik votes and Nationalist votes are from Protasov et al. (2014). Data calculated in our province borders using
district-level 1917 map from Castañeda Dower and Markevich (2020).

D.1.9 Communists (total, urban, rural)

Communists (total, urban, rural) is the average number of Communist Party members and candidates for members
over 1922, 1927, and 1931.

• 1922: Vserosssiyskaya perepis’ chlenov RKP 1922 goda, vyp 3 (po uyezdam)

• 1927: Vsesoyuznaya partiynaya perepis’ 1927 goda, 1yy vypusk, Chislennyy sostav VKP(b.) na 10 yanvarya
1927 g.

• 1931: Sostav VKP(b) v tsifrakh. Vypusk XI 1931

We calculated 1922 and 1927 communists data in administrative borders correspononding to our provinces using
hand-created ArcGIS maps (each year is reported using a different administrative division). This operation is
legitimate because reported data are more disaggregated than our provinces. 1931 data is used as reported.

D.1.10 Voting delegates 1930

We collected location and ethnicity of all 1930 Party Congress delegates that served as province-, district-, city-, or
borough-level Party secretary from Rossiyskiy Gosudarstvennyy Arkhiv Sotsial’no-Politicheskoy Istorii (Russian
State Archive of Socio-Political History, RGASPI), Fund 58, Register 1, Files 1-16.

26



D.2 Data for the 1892 famine

For the placebo we use data from 50 European provinces of the Russian Empire.

D.2.1 Population (urban, rural, total)

• 1885–1896: kindly shared by Volha Charnysh (Charnysh and McElroy, 2020)

• 1897: census

• 1898: interpolated between 1897 and 1899

• 1899–1914: Yezhegodnik Rossii 1904–1916

D.2.2 Deaths, births (total only, no rural)

• 1885–1896: kindly shared by Volha Charnysh (Charnysh and McElroy, 2020)

• 1899–1914: Yezhegodnik Rossii 1904–1916

D.2.3 Ethnic composition

1897 Population Census

D.2.4 Grain, sown area, yield

• 1885–1914: Obukhov Dvizheniye urozhayev zernovykh kul’tur v Yevropeyskoy Rossii v period 1883-1915
g.g.

D.3 Sources of Figure 2

D.3.1 Total Grain Production in the Soviet Union

• 1916–1917, 1920–1922: Sbornik statisticheskikh svedeniy po Soyuzu SSR 1918–1923. Za pyat’ let raboty
Tsentral’nogo Statisticheskogo Upravleniya. Tsentralnoye Statisticheskoye Upravleniye (1924)

• 1923: Statisticheskiy yezhegodnik 1922–1923 g. (Vypusk pervyy). Trudy Tsentralnogo Statisticheskogo
Upravleniya Tom VIII Vypusk 5. Tsentralnoye Statisticheskoye Upravleniye (1924)

• 1924–1917: Yezhegodnik khlebnoy torgovli N1

• 1928: RGAE 1562/329/1409

• 1929–1931: Sel’skoye khozyaystvo SSSR. Yezhegodnik 1935. Gosudarstvennoye izdatel’stvo kolkhoznoy i
sovkhoznoy literatury "Sel’khozgiz", Moskva, (1936)

• 1932–1940: RGAE 1562/329/1409; 1940 figure excludes western regions occupied by the Soviet Union in
1939.

D.3.2 Total Grain procurement in the Soviet Union

• 1916–1940: RGAE 8040/8/360
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D.3.3 Total Population of the Soviet Union

• 1916: used 1914 figure from Statisticheskiy yezhegodnik 1918–1920 gg. (Vypusk pervyy). Trudy Tsen-
tralnogo Statisticheskogo Upravleniya Tom VIII Vypusk 1. Tsentralnoye Statisticheskoye Upravleniye,
Moskva (1921)

• 1920: Statisticheskiy yezhegodnik 1918–1920 gg. (Vypusk pervyy). Trudy Tsentralnogo Statisticheskogo
Upravleniya Tom VIII Vypusk 1. Tsentralnoye Statisticheskoye Upravleniye, Moskva (1921)

• 1921–1922: interpolated between 1920 and 1923

• 1923: Sbornik statisticheskikh svedeniy po Soyuzu S.S.R. 1918–1923. Za pyat let raboty Tsentralnogo
Statisticheskogo Upravleniya. Tsentralnoye Statisticheskoye Upravleniye, Moskva (1924)

• 1924–1926: interpolated between 1923 and 1927

• 1927: used December 1926 Population Census

• 1928–1933: RGAE 4372/30/107

• 1934–1936: interpolated between 1933 and 1937

• 1937: census, Zhiromskaya, V.B. and Kiselev, I.N. and Polyakov, Yu.A., “Polveka pod grifom “sekretno”:
Vsesoyuznaya perepis naseleniya 1937 goda [Classified for half a century: All-Union population census of
1937]”, 1996

• 1938: interpolated between 1937 and 1939

• 1939: census corrected for centralized additions (pripiski)

• 1940: used 1939 value
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Table A.1: Main Ethnic Groups in the Soviet Union

Table A.2: 20 Largest Ethnic Groups in Belarus, Russia, and Ukraine
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Table A.3: The Correlation Between Mortality, Grain Production, and Procurement
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Table A.4: Heterogeneous Effects of Politics on Collectivization, Grain, Procurement, and Retention
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Table A.5: A Reproduction of Table 1 with District Data
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Table A.6: Heterogeneous Effects of Politics on Other Ethnic Groups
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Figure A.1: Excess Mortality 1933

(a) Province-level

(b) District-level

Note: Excess mortality 1933 is 1933 mortality minus 1928 mortality. Source: see AppendixD.
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Figure A.2: Rural Ethnic Composition 1926

(a) Russians

(b) Ukrainians
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Figure A.3: Reported and Predicted Grain

(a) In-Sample Fit (b) In-Sample Fit Without Karelia

(c) Out-Of-Sample Fit (d) Out-Of-Sample Fit Without Karelia
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Figure A.4: Seasonal Temperature and Rainfall

(a) Fall (October, November, December)
temperature

(b) Fall (October, November, December)
rainfall

(c) Winter (January, February, March)
temperature

(d) Winter (January, February, March)
rainfall

(e) Spring (April, May, June) temperature (f) Spring (April, May, June) rainfall

(g) Summer (July, August, September)
temperature

(h) Summer (July, August, September)
rainfall

Note: Regression coefficients with their 90% confidence intervals from regressing each season’s temperature (rainfall) on year indicators
and province fixed effects. The 1925 year indicator is omitted for comparision. Temperature is measured in degrees Celsius. Rainfall is
measured in millimeters. Standard errors are robust for heteroskedasticity. Each set of coefficients is from a separate regression.
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Figure A.5: Heterogenous Effects of Grain 1928 on Mortality and Collectivization

(a) Grain 1928 × Year (b) Ukrainians × Grain 1928 × Year

(c) Grain 1928 × Year (d) Ukrainians × Grain 1928 × Year

Note: The figures show regression coefficients with their 90% confidence intervals from regressing mortality in year t+1 (Figures a and b) or
Collectivization in year t (Figures c and d) on the rural share of ethnic Ukrainians interacted with year indicators, Grain 1928 interacted with
year indicators, rural share of ethnic Ukrainians interacted with Grain 1928 and with year indicators, urbanization, urbanization interacted
with the famine indicator (that equals to one in 1932 and zero otherwise), year fixed effects, and province fixed effects. Grain 1928 is 1928
grain harvest measured in kilograms per person per day. The 1925 (Figures a and b) or 1927 (Figures c and d) year indicator is omitted for
comparison. Two sets of coefficients from one regression. Standard errors are robust to heteroskedasticity.
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Figure A.6: Heterogenous Effects of Bolshevik Votes 1917 on Mortality and Collectivization

(a) Bolshevik Votes 1917 × Year (b) Ukrainians × Bolshevik Votes 1917 × Year

(c) Bolshevik Votes 1917 × Year (d) Ukrainians × Bolshevik Votes 1917 × Year

Note: The figures show regression coefficients with their 90% confidence intervals from regressing mortality in year t + 1 (Figures a
and b) or Collectivization in year t (Figures c and d) on the rural share of ethnic Ukrainians interacted with year indicators, Bolshevik
votes 1917 interacted with year indicators, rural share of ethnic Ukrainians interacted with Bolshevik Votes 1917 and with year indicators,
urbanization, urbanization interacted with the famine indicator (that equals to one in 1932 and zero otherwise), year fixed effects, and
province fixed effects. Bolshevik votes 1917 is the share of votes for Bolsheviks in the 1917 elections. The 1925 (Figures a and b) or
1927 (Figures c and d) year indicator is omitted for comparison. Two sets of coefficients from one regression. Standard errors are robust to
heteroskedasticity.
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Figure A.7: Heterogeneous Effects of Nationalist Votes 1917 on Mortality and Collectivization

(a) Nationalist Votes 1917 × Year (b) Ukrainians × Nationalist Votes 1917 × Year

(c) Nationalist Votes 1917 × Year (d) Ukrainians × Nationalist Votes 1917 × Year

Note: The figures show regression coefficients with their 90% confidence intervals from regressing mortality in year t+1 (Figures a and b)
or Collectivization in year t (Figures c and d) on the rural share of ethnic Ukrainians interacted with year indicators, Nationalist votes 1917
interacted with year indicators, rural share of ethnic Ukrainians interacted with Natonalist votes 1917 and with year indicators, urbanization,
urbanization interacted with the famine indicator (that equals to one in 1932 and zero otherwise), year fixed effects, and province fixed
effects. Nationalist votes 1917 is the share of votes for nationalistic parties in the 1917 elections. The 1925 (Figures a and b) or 1927
(Figures c and d) year indicator is omitted for comparison. Two sets of coefficients from one regression. Standard errors are robust to
heteroskedasticity.
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Figure A.8: Heterogeneous Effects of Communists on Mortality and Collectivization

(a) Communists × Year (b) Ukrainians × Communists × Year

(c) Communists × Year (d) Ukrainians × Communists × Year

Note: The figures show regression coefficients with their 90% confidence intervals from regressing mortality in year t+1 (Figures a and b) or
Collectivization in year t (Figures c and d) on the rural share of ethnic Ukrainians interacted with year indicators, Communists interacted with
year indicators, rural share of ethnic Ukrainians interacted with Communists and with year indicators, urbanization, urbanization interacted
with the famine indicator (that equals to one in 1932 and zero otherwise), year fixed effects, and province fixed effects. Communists
is the 1922–1931 average number of Communist Party members and candidates per 1,000 people. The 1925 (Figures a and b) or 1927
(Figures c and d) year indicator is omitted for comparison. Two sets of coefficients from one regression. Standard errors are robust to
heteroskedasticity.
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Figure A.9: Heterogeneous Effects of Voting delegates 1930 on Mortality and Collectivization

(a) Voting Delegates 1930 × Year (b) Ukrainians × Voting Delegates 1930 × Year

(c) Voting Delegates 1930 × Year (d) Ukrainians × Voting Delegates 1930 × Year

Note: The figures show regression coefficients with their 90% confidence intervals from regressing mortality in year t+1 (Figures a and b)
or Collectivization in year t (Figures c and d) on the rural share of ethnic Ukrainians interacted with year indicators, Voting Delegates 1930
interacted with year indicators, rural share of ethnic Ukrainians interacted with Voting Delegates 1930 and with year indicators, urbanization,
urbanization interacted with the famine indicator (that equals to one in 1932 and zero otherwise), year fixed effects, and province fixed
effects. Voting Delegates 1930 is the number of province-, county-, city-, and borough-level Party secretaries that participated and had a
right to vote in the 1930 Party Congress per 100,000 people. The 1925 (Figures a and b) or 1927 (Figures c and d) year indicator is omitted
for comparison. Two sets of coefficients from one regression. Standard errors are robust to heteroskedasticity.
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Figure A.10: Other Ethnic Groups and Famine Mortality

(a) Ukrainians × Year (b) Year indicators

(c) Belorussians × Year (d) Jews × Year

(e) Germans × Year (f) Poles × Year
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(g) Kazakhs × Year (h) Other × Year
Note: The figures show regression coefficients with their 90% confidence intervals from regressing mortality in year t + 1 on the rural
share of ethnic Ukrainians, Belorussians, Jews, Germans, Poles, Kazakhs, and a synthetic group “Other ethnicities” interacted with year
indicators, urbanization, urbanization interacted with the famine indicator (that equals to one in 1932 and zero otherwise), year indicators
(year fixed effects), and province fixed effects. Other ethnicities is the rural share on non-Ukrainians, non-Belorussians, non-Jews, non-
Germans, non-Poles, non-Kazakhs, and non-Russians (omitted category is Russians). The 1925 year indicator is omitted for comparison.
Eight sets of coefficients from one regression. Standard errors are robust to heteroskedasticity.
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Figure A.10: Excess Mortality 1933 at the border between Ukraine and Russia

(a) Excess mortality 1933

(b) Residual excess mortality 1933 after controlling for urbanization and rural share of ethnic Ukrainians

Note: Excess mortality 1933 is 1933 mortality minus 1928 mortality. Distance to the border is measured in kilometers. Source: see
AppendixD.
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