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   From 1935, in a way that now seems almost surreal, Ukraine’s UNKhU (Directorate 
for National Economy and Account) challenged the fi gures on births and deaths reg-
istered between 1930 and 1935. In a note addressed to the leadership of the Republic’s 
Communist Party, presenting them with some fi gures on annual change in the 
Ukrainian population between 1926 and 1934 (Table  2.1 ), Aleksandr Asatkin, 
Director of the UNKhU of Ukraine, expressed his amazement at the peak in mortality 
observed in 1933, and attempted to explain it through errors in the registration 
system (ZAGS), without, of course, ever mentioning the famine that had reached its 
highest level in that year. However, checks made in 1934-1935 1  on the way ZAGS 
functioned showed that deaths in the regions most affected by the disaster had in fact 
been under-registered. Moreover, ZAGS’ fi nal results for 1933 were much higher 
than this 1935 document showed (see N.B. in Table  2.1 ; see also Annex I, Tables 1 
and 2 on the website (  http://www.demogr.mpg.de/books/drm/009     or   http://extras.
springer.com/    )). In reality, the presence of famine was clear, but everything was 
done to conceal it. Monitors from the TsUNKhU (Central Directorate for National 
Economy and Account), covering the whole USSR, systematically reclassifi ed 
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deaths initially classifi ed as “from starvation” under either “cause of death unknown” 
or “from exhaustion”. 2   

 The fact remains that ZAGS statistics on population change 3  are only a starting 
point, and should be used cautiously. 

 Since the opening of the archives, some historians and statisticians have set about 
estimating population losses attributable to the famines and the waves of turmoil and 
repression that followed the collectivization of land, relying on statistics published 
before 1989. Robert Conquest  (  1988 , p. 306) estimated the number of deaths caused 
by the famine in 1932–1933 at 5 million, whereas Stanislav Kulchytskyi  (  1995  )  
estimated the losses of the period 1933–1936 at 3.5 million. However, these 
estimates must be treated with caution, since they rely on extrapolating the growth 
rate of the 1920s to the 1930s. It is questionable whether the high fertility of the 
1920s, which was still refl ecting the adjustment of births delayed by war, could have 
lasted into the 1930s, even without a crisis. In all probability, therefore, these early 
attempts overestimated the real losses. 

 A fuller reconstruction of population change for the whole USSR was later 
published by Goskomstat, the State Committee for Statistics of the USSR (Andreev 
et al.  1993  ) . In order to reconstruct time series of births and deaths and to produce 
annual population estimates for the USSR between 1920 and 1959, its authors 
adjusted the census results for 1926, 1937, 1939 and 1959 and corrected the series 
of registered births and deaths with the help of population models. However, the 
hypotheses inherent in the models that enabled them to adjust the data seem to 
overestimate fertility and mortality (Adamets and Shkolnikov  1995  ) . And in any 
case, this estimate at the level of the USSR does not give us precise information on 
losses in Ukraine. 

 Abandoning the idea of basing their work on registered births and deaths, several 
authors have attempted to assess Ukraine’s losses by relying only on the 1926 and 1939 

   2   Document from the Russian State Archive of the Economy, fonds 1562, series 329, fi le131.  
   3   TsUNKhU compiled three forms of statistics on births and deaths: monthly provisional statistics, 
fi nal annual statistics including late reports, and fi nal statistics adjusted by estimating births and 
deaths for territories not covered by ZAGS.  

   Table 2.1    Numbers of births and deaths registered in Ukraine in the early 1930s   

 Event 

 Year 

 Mean 

 1930  1931  1932  1933  1934  1926–1929 

 Births  1,153,125  1,022,952  975,320  782,042  470,685  571,567 
 Deaths  518,913  538,080  514,744  668,158  1,850,256  483,382 
 Natural increase  634,212  484,872  460,576  113,884  −1,379,571  88,185 

   Source :  O cocтoянии учeтa нaceлeния      в УCCP  [Population registration in the Ukrainian SSR], 
TsDAGO Ukraini, fonds 1, series 1, fi le 2581 
 N.B. For 1933 and 1934, these data do not correspond to the fi nal results registered by ZAGS, 
which were much higher in 1933 (564,028 births and 2,103,999 deaths) and slightly lower in 1934 
(551,520 births and 462,037 deaths)  
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census data. Thus, Sergei Maksudov  (  1989  )  gives an overall estimate of 4.5 million 
for the period 1927–1938, without distinguishing between the effect of excess 
mortality and that of sub-fertility. Serhii Pyrozhkov  (  1992,   1996  ) , on the other hand, 
by comparing total cohort numbers from the 1939 census    4  with those that would 
have arisen from normal mortality 5  and fertility 6  trends, arrives at 5.8 million for the 
period 1926–1939. 

 In the context of this book on mortality in Ukraine, it seems to us interesting to 
attempt a new estimate, endeavouring to distinguish direct losses attributable to 
increased mortality from indirect losses linked to a fall in fertility. In order to do this, 
we need to go back to population change statistics, even if this means hypothesizing 
about under-registration. 

    2.1   Reconstructing Registered Births and Deaths Series 

 In point of fact, it is fairly complicated to reconstruct the statistics for registered 
births and deaths from fragments of information available here and there. Table  2.2  
pieces together the jigsaw for the period 1924–1939. From 1924 to 1927, the total 
numbers of births and deaths by sex were published by the International Statistical 
Institute (ISI  1929  ) . For the subsequent years, we have to juggle with the archives. 
Here, taking up the elements highlighted by Sergei Adamets  (  1995  )  in his thesis on 
demographic catastrophes in Soviet Russia, and supplementing them with other 
data found since then in Moscow or Kiev, we have: 

   total numbers of births and deaths for both sexes together, from 1927 to 1932,   –
  births and deaths by sex and age from 1933 to 1939,   –
  natural increase by sex from 1928 to 1932,   –
  births for 1938 and 1939, by mother’s age.     –

 In order to reconstruct a complete sex-specifi c series, we fi rst of all calculated 
sex-specifi c births from 1928 to 1932 by applying the mean sex ratio at birth for the 
periods 1924–1927 and 1933–1936 to total births; we then worked out sex-specifi c 
deaths by subtracting the natural increase from births. 

 Figure  2.1  illustrates annual sex-specifi c trends in number of deaths. This seems 
to be a completely plausible picture of the history of Ukrainian mortality between 

   4   In his 1996 publication (Pyrozhkov  1996 ), several typographical errors have crept into the 
table that gives the population observed in 1939 (Table, Annex 1, p. 1039). It should read: for the 
total, both sexes, all ages, 30,946,000 (instead of 30,046,000); it should also read, for 15–19 years, 
both sexes 2,962,000 (instead of 2,062,000); fi nally, for the female sex, it should read 1,526,000 
for 15–19 years (instead of 1,626,000) and 909,000 for 40–44 years (instead of 809,000); there are 
no errors on the male side, however.  
   5   Assessed by interpolating the available life expectancies for 1926–1927 and 1938–1939 and then 
deducing age-specifi c probabilities of death from these, using Coale-Demeny  (  1983  )  model life 
tables.  
   6   Assessed on the basis of the Coale-Trussell model  (  1974  ) .  
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the two World Wars. Firstly, compared to the 28.9 million inhabitants recorded 
in the 1926 census, the 519,000 deaths for that year give a crude death rate of 18 per 
thousand that is fully compatible with what we know about the country’s state of 
health at that time. The same applies to the fact that the crude male death rate 
exceeds the crude female death rate by 20%. In addition, until the major crisis of 
1932–1933, sex-specifi c trends in the number of deaths do not indicate anything 
particularly abnormal. After the crisis, this number appears to fall slightly compared 
to 1930–1931 – predictably enough, since the total population was reduced by 
the impact of the crisis and since the crisis probably selected the most resistant 
individuals. Finally, on the eve of the Second World War, the total number of deaths, 
slightly lower than it had been during the 1920s, may reveal the beginnings of a 
downward trend in mortality. Although there was under-registration of deaths over 
the course of this period, in all likelihood it was not very signifi cant, except perhaps 

   Table 2.2    Annual sex-specifi c numbers of registered births and deaths, from 1924 to 1939   

 Year 

 Births  Deaths  Natural increase 

 Males  Females  Total  Males  Females  Total  Males  Females  Total 

 1924  601.6  561.3  1,162.9  252.1  232.9  485.0  349.5  328.4  677.9 
 1925  618.3  578.5  1,196.8  277.9  253.9  531.8  340.4  324.6  665.0 
 1926  623.2  584.7  1,207.9  273.8  244.9  518.7  349.4  339.8  689.3 
 1927  611.2  573.2  1,184.4  276.0  246.6  522.6  335.2  326.6  661.7 
 1928   589.9    549.4   1,139.3   264.3    231.4   495.7  325.6  318.0  643.6 
 1929   559.8    521.2   1,081.0   286.0    252.7   538.7  273.8  268.5  542.3 
 1930   529.7    493.3   1,023.0   287.5    250.6   578.1  242.2  242.7  484.9 
 1931   505.0    470.3   975.3   274.1    240.6   514.7  230.9  229.7  460.6 
 1932   404.9    377.1   782.0   368.2    300.0   668.2  36.7  77.1  113.8 
 1933  294.9  269.1  564.0  1,284.1  819.9  2104.0  −989.2  −550.8  −1,540.0 
 1934  286.5  265.0  551.5  242.2  219.8  462.0  44.3  45.2  89.5 
 1935  393.1  366.0  759.1  179.3  162.5  341.9  213.8  203.4  417.2 
 1936  461.2  431.9  893.1  186.9  172.6  359.5  274.2  259.3  533.5 
 1937  624.8  589.2  1,214.0  225.9  202.5  428.4  398.9  386.7  785.6 
 1938  572.9  540.6  1,113.5  224.5  206.3  430.8  348.4  334.3  682.6 
 1939  552.2  521.4  1,073.5  215.0  197.6  412.6  337.2  323.7  660.9 

   Sources : 

 –  1924–1927: ISI  1929 ; 
 –  1928–1932: births and deaths, totals for both sexes together: Russian State Archive of the 

Economy (RGAE), fonds 1562, series 329, fi le 256, item 30–31; 
 – 1928–1932: sex-specifi c natural increase: RGAE, fonds 1562, series 329, fi le 256, item 45; 
 –  1933–1938: total sex-specifi c births and deaths from RGAE, fonds 1562, series 329, fi les 18, 53, 

83, 109, 134, 190; 
 –  1938: births according to mother’s age and deaths by sex and age from RGAE, fonds 1562, 

series 20, fi les 120 and 125; 
 –  1939: births according to mother’s age and deaths by sex and age from RGAE, fonds 1562, 

series 329, fi les 264 and 267; 
 –  From 1928 to 1932, sex-specifi c births were calculated by applying mean sex ratio at birth for 

the periods 1924–1927 and 1933–1936 to total births, then sex-specifi c deaths were calculated 
by subtracting natural increase from births (fi gures in  italics )  
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during the two crisis years where the registration services really seem to have 
been snowed under – or perhaps manipulated to minimize the extent of the crisis. 
Therefore it is essentially the extent of this ‘crisis under-registration’ that we have to 
attempt to assess here. As for the rest, the small corrections already made in measures 
of mortality around the censuses may represent a satisfactory degree of correction 
to any under-registration of infant deaths and deaths in old age (see later).  

 The counterpoint to this is that the trend in numbers of births clearly follows the 
same logic. With a crude birth rate of 42 per thousand in 1926, it is hard to imagine 
large under-registration of births; although the number of births declined in the late 
1920s, this probably resulted from the onset of a fall in fertility that was character-
istic of Eastern Europe in that era. The crisis obviously led to a drastic fall – although 
one that was less severe than the rise in mortality – followed by a catch-up peak. 
Situated in 1937, this peak may appear to be a little late, but that can be explained 
precisely by the gravity of the crisis and the way it threw families into profound 
disarray. In short, we cannot talk about large structural under-registration of births, 
any more than of deaths – and probably even somewhat less. The crisis years are 
more open to debate, but the arguments put forward for deaths cannot work here, 
since the number of registrations fell markedly and the authorities had no interest in 
minimising them – in fact, the opposite. Therefore, we shall hypothesise that 
the number of births registered over the course of this period corresponds well to the 
reality (apart from under-registration of deaths of young children: see below), while 

  Fig. 2.1    Annual sex-specifi c trends in numbers of births and deaths, from 1924 to 1939       
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remembering that, if the number had been higher than this, it would subsequently 
have led us to under-estimate direct losses from the crisis through excess mortality 
and to proportionately over-estimate indirect losses through birth defi cit.  

    2.2   Estimating Direct and Indirect Losses 

 In order to estimate the direct and indirect losses of the 1930s, an attempt can fi rst 
be made, starting from the 1926 census, to calculate the population that would have 
been recorded in 1939 if there had been no crisis, and then to judge the extent of 
the latter by discussing the difference between the expected result and the result 
actually obtained in 1939 (Goskomstat  1992  ) . 

 This approach obviously relies, in the fi rst instance, on the accuracy of the results 
of the two censuses. In fact, this has hardly been challenged by specialists (Adamets 
et al.  1994 ; Blum  1994 , Blum and Darskii  1999  ) . Although the Kremlin authorities 
tried on many occasions to manipulate the published results of the censuses, every-
one views the statistical literature preserved in the archives, now accessible, as reli-
able. However, early twentieth-century Soviet censuses, like many others at the 
time, suffered from some imprecision in declarations of age, which led to classic age 
heaping (Fig.  2.2 ). We tried out several ways of correcting the results of the 1926 
census (TsSU  1928 –1933): a 3-year or a 5-year moving average, and a more sophis-
ticated method already used for Russia (Adamets et al.  1994  ) . Although the results 

  Fig. 2.2    Age pyramid of the Ukrainian population at the census of 17 December 1926 (before and 
after correction for age heaping)       
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they gave differed very little, we settled on the method already used for Russia, 
where the results were slightly more satisfactory.  

 The population by sex and detailed age in the 1939 census, which could 
not be found in Ukraine itself, was kindly supplied to us by Evgenii Andreev of 
Goskomstat in Moscow. Age heaping is much less pronounced than for the 1926 
census. We simply smoothed the crude data by using a 3-year moving average, 
starting from age 10 (Fig.  2.3 ).  

 The existing data enabled us to calculate two life tables, for the start and for the 
end of the period, relying fi rstly on the 1926 and 1939 censuses and secondly on the 
death statistics by sex and age available for 1926–1927 and 1938–1939. The calcu-
lations had already been done for 1926–1927 (Novosselskii and Paevskii  1930  ) , 
giving a life expectancy of 45.3 years for males and 48.8 years for females. They were 
reworked by Sergei Adamets and Vladimir Shkolnikov  (  1995  )  in order to take into 
account under-estimated mortality of people under 1 year old or over 55, bringing life 
expectancy to 42.9 and 46.3 years respectively. As for the life table calculated for 
1938–1939, an in-depth discussion of trends in the quality of registration of infant 
deaths will be found in Chap.   4    ; here, its effect is to increase the infant mortality 
rate observed in 1938–1939 by 5%. We applied the same type of correction to the older 
age groups as Adamets and Shkolnikov  (  1995  )  had done for the 1926–1927 table. 
We thus obtained a life expectancy at birth of 47.8 years for males and 52.6 years 
for females in 1938–1939. Figure  2.4  illustrates the comparative probabilities of 
death from both tables.  

  Fig. 2.3    Age pyramid of the Ukrainian population at the census of 17 January 1939 (before and 
after correction for age heaping)       
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 Using these two points, we interpolated age-specifi c probabilities of survival for 
the period 1928–1938. 

 These probabilities were then applied, year by year from 1927 to 1939, to the birth 
cohorts involved in the 1926 census, in order to obtain an estimate of survivors of these 
cohorts, if there had been no crisis, on January 1 of each year from 1928 to 1939. 

 In order to fi nalize this projection, it was also necessary to apply these probabi-
lities to births that took place after the 1926 census, and in order to do this, we fi rst 
had to estimate the total numbers of births that would have occurred without the 
crisis (Table  2.3 ). It is not possible to interpolate between the fertility rates observed 
before and after the crisis. This is because, after correction for under-registration, 7  the 
pre-crisis general fertility rate (for women aged 15–49) was diminishing signifi cantly, 
falling from 157 per 1,000 in 1927 to 117 per 1,000 in 1931, but after the crisis it 
climbed again, to a much higher level than in 1931 (in all probability, over 130 per 
1,000 in 1936 8 ). This fall in the late 1920s is completely consistent with what 
happened at that time in neighbouring non-USSR countries (Poland, Czechoslovakia, 
Romania, Bulgaria). It might therefore be imagined that we could prolong this 
downward trend in order to estimate the births to be expected if there had been no 
crisis. However, the rise that followed the crisis cannot be explained solely by a 

  Fig. 2.4    Age-specifi c probabilities of death in Ukraine, according to life tables for 1926–1927 and 
for 1938–1939       

   7   It is diffi cult to estimate the rate of coverage of births by ZAGS registration, but at the very least 
we must increase the registered births by a number equal to the excess infant deaths produced by 
the correction of infant mortality rates.  
   8   If we take the ratio of observed births to the expected population, the general fertility rate rises to 
130 per 1,000, but that under-estimates the true situation, since the actual population is obviously 
lower than the expected population.  
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recovery phenomenon. It also relates to the ban on abortion imposed in 1936, a 
measure which might very well have been taken even without the crisis. It is there-
fore almost impossible to reinvent non-crisis annual trends in the number of births 
over this period. Moreover, for us, the most important thing here is to estimate the 
excess mortality of the crisis and so – whatever our hypothesis about non-crisis 
fertility – we shall infer the birth defi cit from the total losses due to the crisis. Error 
in the fertility hypothesis will affect only the estimate of the birth defi cit and not the 
estimate of the excess mortality of the crisis. Therefore, here we have deliberately 
chosen the simplest possible hypothesis in order to estimate births that might have 
taken place without a crisis: that, throughout the whole period 1932–1939, the gen-
eral fertility rate remained constant at its 1931 level.  

 Thus a births series is obtained that combines births registered by ZAGS from 
1924 to 1931 (corrected for under-registration) and births estimated for 1932 to 
1938 assuming no crisis (Fig.  2.5 ). The latter show a slight increase, as does the 
expected population of women aged 15–49.  

 Our projection was completed by applying non-crisis probabilities of survival 
to these births; we then fi nally obtained an  expected 1939 population , and it just 
remained to compare this, by age groups, to the population actually observed in the 
census carried out in that year (Table  2.4 ). The losses that become apparent from this 
comparison vary a great deal according to age group. Figure  2.6  illustrates variations 
in rate of losses by age group and sex. Some of the fl uctuations in this rate of losses 

  Fig. 2.5    Births registered by ZAGS (1924–1939), estimated pre-crisis births (1924–1931) and 
births estimated assuming no crisis (1932–1939)       
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  Fig. 2.6    Variation in calculated rate of losses, by age groups and sex       

are not very realistic. It is normal for the rate of losses to be lower at 0–4 years than at 
5–9 years. The fi rst age group born after the famine was affected only by the birth 
defi cit that continued a little beyond 1932–1933, and perhaps also benefi ted from 
post-crisis infant mortality that was lower than the norm. On the other hand, the 
apparent absence of losses at 10–14 years and the fl uctuations beyond 55 years are 
not very convincing. Estimating on the basis of the difference between total numbers 
expected and total numbers observed may in reality amplify the effect of age-specifi c 
errors (both at the level of total numbers observed in the census and at the level of pro-
babilities of survival). Therefore these results should be viewed with caution, and our 
subsequent discussion relies only on sex-specifi c totals and not on age distributions.   

 Thus we might expect a total of 35.5 million Ukrainians in the 1939 census 
instead of the 30.9 million actually observed. Therefore, just after the crisis, 
4.6 million Ukrainians were missing. So where exactly does this observed difference 
come from? For the most part, of course, it results from excess mortality combined 
with birth defi cit, both due to the crisis. However, there must be some discussion of 
the possible role of migration and the robustness of the hypotheses accepted. Finally, 
an attempt may be made to deduce from all this an estimate of under-registration of 
crisis deaths by the authorities. 

    2.2.1   Respective Roles of Lower Fertility and of Excess 
Mortality Resulting from the Crisis 

 If we assume that the observed difference is a good measure of the combined effects 
of excess mortality and sub-fertility, then in order to isolate the effects of these two 
components, we merely need to re-do the same population projection for 1939, 
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replacing the estimated non-crisis births with registered births (corrected for 
under-registration of infant deaths). This second projection leads to a total of 34.5 
million inhabitants in 1939. The difference from the population actually observed in 
the census – 3.5 million – gives us a measure of the extent of losses attri butable to the 
excess mortality of the crisis and to outward migration. The difference of 1.1 million 
from the result of the fi rst projection represents the extent of losses due to the 
birth defi cit. This measured effect of the birth defi cit is signifi cantly lower than 
the difference between estimated births and registered births from 1927 to 1938: 
12.6 – 11.2 = 1.4 million. This is because, even with normal survival rates, the high 
infant and child mortality prevalent in that era would have taken a heavy toll on 
births that, in the event, were prevented by the crisis. 

 On the birth side, the losses are fairly similar for both sexes. The slightly higher 
defi cit of males (525,000 as against 511,000) relates to the fact that normally more 
boys are born than girls (about 105 boys per 100 girls) and that at the age reached 
by the birth cohorts concerned in 1939, excess male mortality had – as yet – only 
slightly reduced the numerical advantage of boys at birth (Table  2.5 ).  

 On the other hand, taken together, losses due to migration and to the excess 
mortality resulting from the crisis are much greater for males than for females 
(2.1 million as against 1.4). This difference may relate either to the excess mortality 
factor or to migration.  

    2.2.2   Role of Migration 

 Here it is necessary to distinguish between two types of outward migration: forced 
outward migration, which has been particularly documented, and voluntary fl ight 
from the crisis, which is more diffi cult to assess. 

   Table 2.5    Contributions of excess mortality and of birth defi cit to overall losses in the 1930s 
crisis, by sex   

 Population (observed and expected) and losses 

 Total numbers (thousands) 

 Males  Females  All 

  Population  
 Observed in the census (1)  14,753  16,193  30,946 
 Expected, given non-crisis mortality and fertility (2)  17,373  18,142  35,515 
 Expected, given non-crisis mortality and after correction 

of registered births (3) 
 16,833  17,625  34,458 

  Losses  
 Total (2)–(1), of which  2,620  1,949  4,569 
 Due to forced outward migration (4)  563  367  930 
 Due to excess mortality (or to voluntary outward migration) 

resulting from the crisis (3)–(1)–(4) 
 1,517  1,065  2,582 

 Due to the birth defi cit (2)–(3)  540  517  1,057 



26 J. Vallin et al.

 On the one hand, in 1930–1931, according to Viktor Zemskov  (  1990,   1991a,   b  ) , 
381,000 families, of whom almost 64,000 originated in Ukraine (i.e. about 300,000 
people), were forcibly exiled, mainly to Siberia, the Urals region and the Arctic 
regions. From 1932 to 1938, a further 470,000 Soviet citizens were subjected to 
this process. The region of origin of the latter group is not known; but, assuming 
that the proportion of Ukrainians was the same as before, this would mean an 
additional 100,000 people being deported from Ukraine in this way during those 
years. So, in total, for the whole period 1930–1938, about 400,000 Ukrainians 
were forcibly exiled from their country. It could be estimated that, since this total 
number relates to whole families, it should be divided half and half between males 
and females. However, a number of these people must also have been affected by 
deportations to the gulag, 9  and this would have applied much more to males. 
Therefore, here we prefer to apply a distribution of 60% females and 40% males, 
i.e. 240,000 and 160,000 respectively. 

 To this must be added deportations to the gulag. In 1939, of 1.3 million people 
observed by the census in camps outside Ukraine, 182,000 were Ukrainians. To these 
we must add people detained in the Gulag’s prisons and penal settlements, who do 
not fi gure in these statistics. It is known that, in total, in 1939, 705,000 people of all 
origins inhabited these prisons and settlements; so, if we use the same proportion of 
Ukrainians as for the general population of the gulags, this means increasing the 
earlier fi gure by 100,000. To this must also be added people who had been freed 
(275,000) or had escaped (22,000), of whom very few returned to Ukraine.    10  Finally, 
we must add those who died between their deportation to the gulags and 1939. 
Viktor Zemskov estimates the number of Ukrainians who died in the camps and 
settlements between 1934 and 1938 at 45,000. We must then add pre-1934 deaths 
and deaths that took place in Gulag prisons: these can be estimated at something 
over 50,000. In total, therefore, the Ukrainian population deported to the gulags can 
probably be established at around 680,000 people. From this must be subtracted 
Ukrainians deported to the gulags within Ukraine itself. In 1937, the Ukrainian 
NKVD recorded 114,000 people in Ukrainian gulags. Taking our bearings from the 
growth observed in the gulag population throughout the USSR, we can estimate 
the population of the Ukrainian gulags at 150,000 in 1939. Supposing that almost all 
these detainees came from Ukraine, the total 1939 population of Ukrainians deported 
to gulags outside Ukraine must have been in the order of 530,000. Applying the sex 
distribution observed in the NKVD’s census of the gulags in 1937 (76% males and 
24% females), we obtain fi gures of 403,000 males and 127,000 females. 

   9   Gulag is an acronym of  Глaвнoe Упpaвлeниe ЛAГepeй  (Chief Directorate for Camps). Therefore, 
we could refer to deportations ‘by the Gulag’. However, the word ‘Gulag’ has passed into other 
languages to designate the camps themselves and so we can also refer to deportations ‘to the 
gulag(s)’. Therefore, when referring to the Directorate, we shall write this word with an initial 
capital letter, while in the second instance we shall treat it as a common noun.  
   10   These estimates start from the total numbers of people freed or escaped, given by Viktor Zemskov 
 (  1991a,   b  ) , and from the hypothesis that the proportion of Ukrainians among them is the same as 
in the population of the gulags observed in the 1939 census.  
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 In total, the 1939 Ukrainian population defi cit due to forced migration departures 
from Ukraine can thus be established at 400,000 who were forcibly exiled and 
530,000 deported to the gulag, i.e. 930,000, of whom 563,000 were males and 
367,000 females (Table  2.5 ). 

 It is much harder to assess voluntary moves. According to a TsUNKhU report of 
1937, 11  net outward migration rose to 1.3 million people between 1926 and 1936. 
However, in the absence of reliable migration statistics, this estimate is highly 
questionable. The numbers obviously cover forced migration, even if this is not 
stated explicitly. Moreover, they have very probably been exaggerated in order to 
conceal the excess mortality of the crisis. In fact, true voluntary migration must have 
been small, since not only did the regime monitor the movements of the population 
closely (notably with the introduction of passports in towns in 1932), but there was 
hardly anywhere better to go in the USSR, while fl eeing abroad was out of the 
question. Of course, the famine led some Ukrainians to fl ee the disaster zone, to 
Russia and Belorussia (now Belarus) but most of these refugees very quickly had 
to return to Ukraine, since their illegal migration status (linked to the passport 
requirement imposed in 1932) prevented them from living and working outside 
Ukraine. We also know that the policy of industrial development of the Soviet East 
began in this era, enabling some people to fl ee both repression and crisis in Ukraine; 
but the scale of this movement only really increased from the Second World War 
onwards. So here we have preferred to accept that net voluntary migration was 
almost nil and to confi ne ourselves to forced migration alone, while acknowledging 
that we may thus be under-estimating net outward migration. 

 In other words, the 3.5 million people mentioned above, who were missing from 
the 1939 census, must be reduced by the 0.9 million who were forcibly exiled or 
deported; the remaining 2.6 million are missing because of the excess mortality of 
the crisis. 12  Ideally, rather than subtracting this crude number from the total losses 
in order to estimate losses due to the excess mortality of the crisis, we should 
have re-run the population projection model (as we do in Chap.   3     for the subsequent 
period), introducing estimates of migrants by age and by calendar year. But here 
we came up against the total absence of any indication of distributions of migrants 
by age and by year, and therefore we had to give up on this; it should be borne in 
mind that, although this no doubt meant we were overestimating the migrants to 
be subtracted from the total losses, this was working in the opposite direction 
from our hypothesis that net voluntary migration was almost nil, which may have 
under-estimated actual net outward migration. In addition, the overall total of crisis 
deaths does not take into account the fact that the birth cohorts dwindled over 
time between the crisis and the end of the reference period, which again leads to 
a tendency to over-estimate the real extent of the excess mortality of the crisis. 

   11   Document from the Russian State Archive of the Economy, fonds 1562, series 329, fi le 200, 
item 191.  
   12   It should also be made clear that people who were deported, once outside Ukraine, also suffered 
from high excess mortality, which is not taken into account here.  
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However, given uncertainty about net migration and in view of the already absolutely 
overwhelming fi nal result that we obtained (as we shall show below, in 1933 males 
had only 7 years of life expectancy), we abandoned this projection, preferring to 
remain confi dent that our estimate of excess mortality is an estimate that is as close 
as it can be without in any way exaggerating the scale of the crisis.  

    2.2.3   Estimating Under-Registration of Crisis Deaths 

 If we compare the 2.6 million deaths resulting from the excess mortality of the crisis 
with the 1.7 million difference observed between the 7.4 million registered deaths 
(Table  2.6 , Column e) and the 5.7 million deaths to be expected without excess 
mortality arising from the crisis 13  (Table  2.6 , column d), we obtain the total number of 
deaths that escaped registration (0.9 million). However, some of these are the result 
of the ordinary under-registration mentioned above, which was taken into account 
in correcting the 1926–1927 and 1938–1939 life tables that we used to estimate non-
crisis mortality by interpolation. The results of this correction – 390,000 deaths – 
appear in Column f of Table  2.6 . So there fi nally remain 530,000 deaths that escaped 
registration because of the crisis and the regime’s acts of concealment, and these 
must be distributed between the three crisis years (1932–1934). In order to do this, 
we applied the distribution observed for registered crisis deaths (Column e minus 
Column d of Table  2.6 ). The results are shown in Column g.  

 Among the 530,000 deaths that escaped registration because of the crisis, there 
are 331,000 females and 199,000 males. This assumes that crisis under-registration 
was very much greater for females (24%) than for males (10%). Although this 
result may appear astonishing, it does not seem to us implausible, especially if the 
under-registration relates essentially to young children. 14  The hypothesis might 
certainly also be made that we have previously under-estimated the impact of 
voluntary migration. However, it would then have to be accepted that the latter had 
a very different effect depending on sex. There are two possible solutions. We may 
take the view that it is the rate of under-registration of females that is correct and 
that the rate for males has been under-estimated. It is then necessary to imagine, for 
net female migration of nil, very large net inward migration of males (in the order 
of 300,000 in order to equalize the rates of under-registration of deaths). Or else, in 
contrast, the view can be taken that it is the rate of under-registration of male deaths 

   13   For the specifi c needs of this comparison, our estimate of ‘non-crisis deaths’ had to be adapted. 
In effect, we had to base our reasoning on the deaths that normal mortality would have produced 
in the actual population resulting from the crisis. In order to do this, we used our forward projection, 
as if there had been no crisis, from the population observed in the 1926 census – but, in this case, 
we took the results only as far as 1932. For the years 1934–1938, we made a backward projection 
from the population observed in the 1939 census. Finally, for the year 1933, the hardest hit by the 
crisis, we took the mean of these two types of estimate.  
   14   It can well be imagined that, for various reasons of an administrative or cultural nature, 
under-registration of girls’ deaths was higher than boys’.  
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that is correct, and it is then necessary to imagine a net outward migration of females 
in the order of 200,000 to equalize the rates of under-registration of deaths. However, 
neither of these two hypotheses seems to us to be compelling. This is because both 
assume a large increase in observed excess male mortality resulting from the crisis; 
yet excess male mortality was already very high. It can certainly be accepted that men 
suffered more than women from acts of political violence linked to dekulakization. 15  
On the other hand, it is hard to imagine that the famine – the main cause of excess 
mortality in the crisis – would have carried off more males than females. Therefore, 
there seemed to us to be no justifi cation for increasing the excess male mortality 
observed, and we preferred simply to assume nil net voluntary migration for both 
sexes and an under-registration of crisis deaths greater for females than for males.  

    2.2.4   Estimating Annual Trends in Life 
Expectancy from 1926 to 1939 

 Given these hypotheses on the under-registration of deaths, an attempt may be 
made to estimate annual trends in life expectancy during the 1920s and 1930s, 
distinguishing the crisis years from other years. 

 For the years 1927–1931 and 1935–1938, one could, without great risk of error, 
ascribe the age distribution of expected deaths to registered deaths (increased for 
under-registration) and recalculate annual life tables taking into account the annual 
fl uctuations in the number of registered deaths. 

 On the other hand, doing the same for the three crisis years would carry a risk of 
serious error, since crisis deaths have a different age structure from ordinary deaths. 
Fortunately, an age distribution of ZAGS-registered deaths is available for the years 
1933 and 1934. Nevertheless, for these 2 years, we have to decide the age distribution 
of unregistered deaths. Then we should consider what to do with the 1932 deaths, 
for which no age distribution is available. Let us therefore treat each of these three 
crisis years separately, starting with 1933 – the year most affected. 

  1933 . An age structure appropriate to crisis deaths can be obtained by subtracting, 
for each age, expected non-crisis deaths from total ZAGS-registered deaths. 
Therefore it might be imagined that we could just distribute the unregistered deaths 
by age, pro rata to the registered crisis deaths. However, the hypothesis underlying 
such an approach (under-registration independent of age) leads to an absurdity: the 
absence of excess mortality resulting from the crisis among those under 1 year old. 
Even if we accept that very young infants still being breast-fed suffered less than 
other people, it cannot be imagined that infant mortality was unaffected by famine 
on such a scale. The last case of large-scale famine observed in Europe is that of 
Finland in 1868. The crude mortality rate in Finland for that year went up to 78 per 

   15   Word coined from  kulak  (wealthy peasant), to designate Stalin’s policy of destroying this 
socio-economic group.  
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thousand, as against 26 per thousand in the early 1860 s (SGF  1907  ) . This situation 
is, relatively speaking, comparable to the one that interests us, since the crude 
mortality rate in Ukraine rose to 85.5 per thousand in 1933, whereas without the 
crisis it would have been only 16.9 per thousand. With a multiple of 3 applying to 
the crude rate in the Finnish crisis, the corresponding increase in mortality at age 
under 1 was from 211 per thousand to 336 per thousand – i.e. a rise of 50% (Pitkänen 
 1993  ) . Since the crude crisis mortality rate in Ukraine was 5 times higher than the 
rate to be expected without a crisis, it seems to us that mortality among those under 
1 year old must have been approximately double non-crisis mortality. Therefore we 
multiplied the infant mortality rate for 1931 by 2 in order to estimate the 1933 infant 
mortality rate. By applying this rate to weighted births for 1932 and 1933, we 
obtained the estimated infant deaths for 1933; then, by subtracting registered deaths 
from that fi gure, we arrived at an estimate of unregistered infant deaths. Having 
subtracted the latter from the total number of unregistered deaths, we were able 
to distribute the remainder by age pro rata to registered crisis deaths at 1 year and 
over. However, the reader will perceive that, by doing so, we are very probably 
under-estimating mortality at 1–4 years. The estimated curve for Ukraine is con-
sistently higher than the Finnish age-specifi c mortality curve, except for mortality 
at 1–4 years (Fig.  2.7 ). Therefore, as with infant mortality, we decided on an a 
priori increase in mortality at 1–4 years and distributed the remaining deaths 
proportionately above 5 years of age. 16   

 Figure  2.8  illustrates the age-specifi c impact of the Ukrainian crisis compared to 
that of the Finnish famine, using, for Ukraine, the ratio of age-specifi c mortality 
rates in 1933 to those for 1931 and, for Finland, the ratio of 1868 rates to those for 
1861–1865 (Pitkänen  1993  ) . The excess mortality of the crisis seems very much 
greater in Ukraine than in Finland, but this principally refl ects the fact that Finnish 
non-crisis mortality in the 1860s was very much higher than Ukrainian non-crisis 
mortality in the 1930s; and this was all the more true for the adolescent age groups 
that are the fi rst to benefi t from health transition. The excess mortality of the crisis 
observed in Ukraine is thus particularly high around 14 years of age, where the 1933 
rate is almost 18 times higher than the 1931 rate. 17  At all ages between 5 and 70 
inclusive, the 1933 rates are at least 7 times higher than those for 1931. Finally we 
should note that, just as in Finland, excess mortality resulting from the crisis reached 
its maximum in the adult age groups at around 50 years of age.  

  1934 . Since the number of undeclared deaths for 1934 was relatively small (about 
10,000), we have restricted ourselves to a very simple hypothesis and have distrib-

   16   The correction made to the infant mortality rate led to an estimated proportion of 44% of 
deaths at under 1 year of age being ZAGS-registered. We hypothesised that this rate of coverage 
increased rapidly with age between 1 and 5 years, rising from 55% at age 1 to 84% at age 4. Once 
the remaining deaths were distributed between the older ages, the rate of coverage at age 5 went up 
to 98%. It then remained more or less at this level until it reached the oldest old, falling to below 
90% again after age 90.  
   17   We should clarify that this in no way relates to our correction of under-registration of deaths, 
since we estimated that there was almost total coverage (98%) at this age.  



  Fig. 2.7    Estimated age-specifi c male mortality rates in 1933 in Ukraine compared to 1931 rates 
and to Finland’s 1868 rates       

  Fig. 2.8    Crisis mortality: excess male mortality, comparing ratio of Ukrainian age-specifi c 1933 
rates to 1931 rates with ratio of Finnish age-specifi c 1868 rates to 1861–1865 rates       
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uted them by age pro rata to the distribution obtained for the undeclared 1933 deaths 
in the previous section. 

  1932 . For 1932, the situation is trickier, since we have no age distribution for regis-
tered deaths. Of course, we do have the age distribution of the 503,000 expected 
non-crisis deaths resulting from our projection calculation. But all the 243,000 crisis 
deaths, registered or not, have to be distributed by age. We could decide to distribute 
them like the 1933 crisis deaths, but here we come up against a new diffi culty with 
infant mortality: from 1932 to 1933, the number of births fell by almost half, and so 
the proportion of crisis deaths at under 1 year old observed in 1933 cannot be applied 
to 1932. We therefore chose to estimate 1932 infant deaths by maintaining a constant 
ratio between total excess mortality due to the crisis and excess mortality due to the 
crisis at under age 1, and this led us to increase non-crisis infant mortality by 33% 
for boys and 32% for girls. The remaining crisis deaths were distributed by age over 
1 year old, on the same basis as 1933 crisis deaths. 

 Once distributed by age in this way, the unregistered deaths were added to the 
registered deaths, and age-specifi c mortality rates were obtained, allowing us to 
calculate life tables for each of the 3 years by using the ratio of all deaths to the 
theoretical populations calculated previously (with non-crisis mortality and regis-
tered births) minus crisis deaths. 18  

 The age-specifi c probabilities of death that we obtained in this way for the crisis 
years follow a regular course up to the oldest old age groups (Fig.  2.9 ). Our esti-
mates are obviously much more uncertain beyond age 90, but that has no infl uence 
on the level of life expectancy. The gap between the 1933 curve – and to a lesser 
extent those of 1932 and 1934 – and the curves for the surrounding years (1931 and 
1935) refl ects the scale of the crisis.  

 From 1927 to 1931, life expectancy was almost stable, with a few oscillations, 
going from 43.3 years to 43.5 for males and from 46.8 to 47.9 for females (Table  2.7  
and Fig.  2.10 ). Then, with the crisis, it fell dramatically, losing almost 9 years in 
1932 then another 28 years in 1933. In that year, it was a little over 10.8 years for 
females – and just 7.3 for males!   

 This result may appear exaggerated, but we do not think that is the case. Firstly, 
with rates calculated on the basis of the ratio of age-specifi c ZAGS-registered deaths 
alone to our population estimates, we would have obtained 12.2 years’ life expectancy 
for males and 19.5 for females. By correcting the deaths for under-registration, but 
without differentiating under-registration according to age, we would have obtained 

   18   Firstly, we needed population estimates to match to the denominators of the rates; we used the 
results of the forward projection up to 1 January 1933 and those of the backward projection from 
1 January 1934. However, the result for the year 1934 proved implausible at ages over 80, since the 
total population numbers were much too high in comparison to the estimated deaths. This relates to 
the fact that the 1939 census greatly overestimated the total number of very aged people, claiming 
to have observed over 1,000 centenarians – in an era when there were only 200 in France. With 
backward projection, this over-estimate of the total numbers of the oldest old affects the younger 
age groups and hinders the calculation of rates. We therefore made a new forward projection up to 
1 January 1934, on the basis of estimated mortality for 1932 and 1933, and took a mean between 
the forward- and backward-projected populations as our denominator for the 1934 rates.  
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  Fig. 2.9    Age-specifi c male probabilities of death for the crisis years (1932–1934), compared to 
1931 and 1935       

   Table 2.7    Estimate of annual 
trends in life expectancy 
from 1927 to 1939   

 Year  Males  Females 

 1927  43.3  46.8 
 1928  44.6  48.7 
 1929  42.8  46.7 
 1930  42.5  46.9 
 1931  43.5  47.9 
 1932  34.5  39.4 
 1933   7.3  10.9 
 1934  37.6  42.1 
 1935  46.3  52.7 
 1936  47.6  53.0 
 1937  46.2  51.9 
 1938  47.9  52.7 
 1939  47.7  52.5 
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10.3 and 14.0 years respectively. By introducing particular corrections to infant and 
child mortality, as we have, the fi gures reached are 7.3 and 10.8 years. We have 
made it clear that these two successive corrections were necessary in order to ensure 
consistency of data. Secondly, reliance on the estimates given by Evgenii Andreev 
et al .   (  1998  )  for Russia (15.2 years for males and 19.5 years for females) and by 
the same authors (Andreev et al.  1992 ; repeated by Alain Blum  1994  )  for the whole 
USSR (10.3 years for males and 13.0 for females) might suggest even in advance 
that life expectancy in Ukraine – which, of all the Republics of the USSR, suffered 
most from the famine – would be signifi cantly below 10 for males and around 
10 for females. 

 This period life expectancy measures the extent of the immediate circumstances 
of the crisis. The impact of these circumstances on the survival of each birth cohort 
is obviously much less, since each one experiences it only at a particular age. If, on 
the other hand, a crisis like this continued over several decades, it would soon lead 
to the population disappearing. 

 Ukrainian life expectancy was still abnormally low in 1934, but on the other hand 
it reached a high point just after the crisis, in 1935–1936. This is a fairly classic 
immediate post-crisis situation where, precisely because of the severe reductions of 
earlier years, mortality is temporarily less than normal. After reaching a signifi cantly 
lower point in 1937, life expectancy rose again in 1938–1939.       

  Fig. 2.10    Annual trends in life expectancy at birth between the Wars       
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