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ABSTRACT

This study presents the results of the development of demographic transition at the regional
level in the Czech Lands. The analysis uses data from censuses and vital statistics. The period for
analysis is 1869-1935, and the data was recalculated for the 2011 administrative division. In the study,
we used the classical approach of analysis of the demographic processes. This article aims, first, to
show the evolution of mortality and fertility levels at the regional level during the demographic
transition, and second, to show that the demographic transition in the Czech lands follows the patterns
of other European countries, but with some particularities at the regional level.
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In acest articol sunt prezentate rezultatele cercetdrii privind tranzitia demograficd la nivel
regional in Cehia. Studiul se bazeazd pe datele de la recensdmintele populatiei si statistica vitald.
Perioada de analizd este 1869-1935, iar datele sunt recalculate pentru organizarea adminsitrativ-
teritoriald din 2011. In studiul au fost utilizate aborddri clasice de analizd a proceselor demografice.
Acest articol descrie evolutia mortalitdtii si fertilitdtii la nivel regional pe parcursul tranzitiei
demografice si demonstreazd cd tranzitia demograficd in Cehia urmeazd un traseu similar cu alte tdri
europene, dar are anumite particularitdti la nivel regional.

Cuvinte-cheie: tranzitie demograficd, mortalitate, fertilitate, migratie, Cehia.

B dauHoM uccsaedosaHuu npedcmasieHbl pe3yabmamoul paszgumusi demozpaguyeckozo
nepexoda Ha pe2uoHA/IbHOM YPOBHE 8 YEWCKUX 3eMA5X. B anauze ucnoav3zyromes daHHble nepenuceli
U cmamucmuku ecmecmeeHH020 deudceHusl HaceseHus. [lepuod aHaauza cocmasasem 1869-1935.
/Jlannble 6bL1Uu nepecyumaHsl 0451 AOMUHUCMPAMUBHO20-meppumopuassHoe deaeHus 2011 zoda. B
ucc/1edo8aHuU UcnoIb308a/1Cs Kadccuyeckull nodxod aHaausa demozpaguyeckux npoyeccos. B amoii
cmambe onucaHa 380/KYUsl ypogHell CMEPMHOCMU U POHCAAeMOCMU HA PEe2UOHA/IbHOM ypPO8He 80
epeMsi demozpaguvecko2o hepexodd, u nokaszbigaem, umo demozpaguveckuil hepexod 8 Yexuu
nosmopsiem Mmodeau 0Jpysux eeponelickux CmpdaH, HO UMeem HeKOmopble 0COGEeHHOCMU Hda
pe2UOHA/NIbHOM YPOBHE.

Kawuesvle caoea: demozpaguueckulli nepexod, cMepmHOCMb, poxcdaemMocms, Muzpayus,
Yexus.

INTRODUCTION

The demographic transition became "the central preoccupation of modern demography”
(Demeny 1968), and is the shift from the slow growth of the population due to relatively high
fertility and mortality to slow growth due to low fertility and mortality (Coale 1984:531). Moreover,
demographic transition theory applied to the developing countries shows impressive regularities
(Kirk 1996). In each example, mortality preceded fertility decline, resulting in accelerated
population growth underestimated by some researchers.
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The duration of the demographic transition is different for each country or region, but the
later it emerges, the faster the pace and dynamics of the process (Pavlik 1977). In Northern Europe,
the demographic transition lasted 75-100 years, in Eastern Europe - 20-25 years, and lasts even
less for less developed countries that are still in the process (Preston 1975).

LITERATURE REVIEW AND GAP POSITIONING

According to some studies (Pavlik, Rychtaiikova, and Subrtova 1986:568), the demographic
transition in the Czech Lands started approximately in 1830. At the beginning of the 19th century,
the crude death rates were about 25 per thousand people, and life expectancy was about 33 years
(Pavlik 1964). In the 1900s, there was a dramatic decrease in mortality, life expectancy reaching
approximately 40 years, and continuously increased until 56 years at the end of demographic
transition (Arltova, Langhamrova and Langhamrova 2013). In the first phase of demographic
transition, the crude birth rate was 45 per thousand people. Some research shows that the earliest
fertility decline in the Czech Lands was registered in Bohemia, specifically in Prague and Liberec
region (Pavlik, Kuc¢era and Hampl 1994:34). And from these regions, it spread throughout the
country (Demeny 1968). Because of data availability, this analysis began in 1869, with the first
modern census conducted in Austria-Hungary, and it ended in 1937, with the last available
comparable data before the WWII, but also this is the time when the demographic transition has
finished in the Czech lands.

The interest in regional demographic transition appeared later (e.g., Leasure 1963; Coale
1986; Fialova, Pavlik and Veres 1990; Fialovd 1991; Diebolt and Perrin 2017), and it wasn't
researched in-depth and its correlations with ageing, including for Czechia. The main aim of this
study is to contribute to understanding the determinants and evolution of demographic transition,
specifically mortality and fertility decline, at the regional level in the Czech lands. The research on
the demographic transition at the regional level will explain the current demographic situation
from its roots because the comprehensive knowledge of the past is the prerequisite for an adequate
explanation of present phenomena. Moreover, the analysis of the particularities of the development
of demographic transition at the regional level can explain and predict the time and pace of ageing
at the regional level.

The following hypotheses are tested in this article:

1. Demographic transition in the Czech lands followed, in general, the pattern of other
European countries.

2. Demographic transition in the Czech lands started in the Northern industrialized districts
and Prague, the capital, and then it diffused to the peripheries.

3. There is a close link in the fertility and mortality decline of the population located in the
same geographical region.

THE THEORETICAL FRAMEWORK OF THE STUDY

The research is based first of all on the demographic transition theory. The theory of
demographic transition attempts to explain the changes in mortality, fertility, and age structure.
One of the most common definitions of demographic transition is the transition from a regime of
(moderately) high birth and death rates (at approximate balance) to very low levels of fertility and
mortality (also at approximate balance) (Knodel 1974; Coale 1986). Other standard definitions are:
the demographic transition is the process of change from the primitive type of reproduction to the
modern type of reproduction (Visnevski 1976; Pavlik 1980), the shift from the nonparity-related
restriction of fertility to parity-related restriction of fertility (Coale 1986) or the shift from
unplanned parenthood to family planning.

For a deeper understanding of the mortality and fertility decline, additional theories were
applied. The epidemiological transition theory (Omran 1998:102) explains the mortality decline by
using four stages (specific for western transitions). In the first stage - "pestilence and famine", these
being the leading causes of death, and it was specific for the pre-transition societies, and most
deaths were occurring before the age of 40 (Harper 2016). The second stage - "receding
pandemics”, mortality caused by infectious diseases were decreasing, especially child mortality, life
expectancy reached 50 (Harper 2016). In the third stage - "the age of degenerative, stress and man-
made diseases" people survive to their 70s and over (Harper 2016). The fourth stage - "age of
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declining cardiovascular mortality, ageing etc.”, the degenerative diseases are delayed, and more
time is spent with chronic disease or disability. Moreover, life expectancy at older ages is still
increasing (Harper 2016).

For explaining the determinants of fertility decline, several theories were applied: the
intergenerational wealth flows theory of fertility decline (Caldwell 1976), the economic theory of
fertility decline (Schultz 1974; Becker 1981), the diffusion of innovations theory (Cleland and
Wilson 1987), the cultural and ideational theory (Lesthaeghe 1983), theory of multi-phasic
demographic response (Davis 1963) and second demographic transition.

Theory of multi-phasic demographic response (Davis 1963) explains that the out-migration
has the role of relieving the pressure of population growth. As a result, the fertility decline in rural
areas was delayed. The population from rural areas was the primary source of urban growth during
demographic transition.

DATA AND METHODS

Each significant change of political and social situation brought reforms to the territorial-
administrative division. Moreover, the changes in the administrative division had an impact on the
development of the statistics; this is why it is important to follow its development, and also the
reforms in administrative divisions are the main obstacle in having comparable time-series for a
more extended period.

In this study, historical data were recalculated to the current district level (2011
administrative division). The recalculation was necessary due to the four major administrative
reforms were implemented on the territory of the Czech Republic between 1850 and nowadays.
The data were recalculated by defining ratio of each political district /judicial district/district
area (1869-2001) in actual districts (LAU1) areas from 2011 (based on ArcCR 3.3 shapefiles). The
ratios were calculated by using spatial overlay. Calculated proportions of political districts were
used to recalculate the rest of the data. CZSO (Rizkova and Skrabal 2006) has recalculated only
total number of population on the actual districts for the period 1869-2011. These data are
available for download on CZSO public database website and they were downloaded at level of
municipality parts ("¢asti obce") for cross-checking (finding errors in data and calculations), for
more precise political districts administrative borders reconstruction and recreation of more
precise historical maps.

The main data sources for the research are the following:

1. Censuses (1869, 1880, 1890, 1900, 1910, 1921, 1930).

2. Vital statistics (1868, 1872-1937).

The data collected for the research are predominantly at the district level (1831-1847 -
regions, 1868-1913 - political districts, 1919-1937 - judicial districts).

Crude death rates, crude birth rates, and net migration rates are mapped for recalculated data
at the district level (LAU1).

QGIS3 open-source Geographical information system software was used for 1869-1910 maps
reconstruction, editing, analysis, and all spatial overlay operations.

MAIN RESULTS

Evolution of mortality

The geographical distribution helps us to create a more complete and accurate
explanation of the demographic changes. In this section, we present the evolution of crude death
rates for the period 1869-1937 at the regional level.

During the pre-transition period, the death and birth rates were high (or moderately high).
In the first phase of demographic transition, death rates started to fall continuously until the end of
transition when death rates stabilized around 10-15 per thousand people.

For 1869, crude death rates were ranging between 22 and over 30 per thousand people
(figure 1). Most of the districts were in the range of 25 to 30 per thousand people, which is
considered a pre-decline level of mortality (Reher 2004). Some of the districts had a high crude
death rate of over 30 per thousand people, and several districts entered the mortality decline phase
with a crude death rate under 25 per thousand people (Reher 2004).
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Figure 1. Geographical distribution of crude death rates, by districts, Czech lands, 1869
Note: only the civil population in the total population was included.
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

Figure 2, compared to figure 1, shows that mortality was still fluctuating. No significant changes
occurred between 1869 and 1881. The high number of deaths is predominant in several districts from
Northern and Central Bohemia and South-Western Moravia. Mortality remained high in Prague at 36 per
thousand people. The change between in mortality between 1869 and 1880 showed a variance of 4% on
average. The highest increase accounted for 32% for Kromériz and Zlin, and 27% for Uherské HradiSté.
The highest decrease accounted for 13% for Ceské Budéjovice, and 10% for Brno-mésto and Sokolov.

Figure 2. Geographical distribution of crude death rates, by districts, Czech lands, 1881
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

From 1881 to 1890, several districts entered the demographic transition, according to the
definition of Reher (2004), where the level of crude death rates dropped under 25 per thousand
people (figure 3). The districts with the lowest mortality were mostly located in Western Bohemia
and a few in Central Bohemia. The mortality was still high for Prague and accounted between 30 and
35 per thousand people, but also in other cities, e.g.,, Liberec, Brno, Krométiz, Jihlava. During this
period, death rates were mostly decreasing, on average, by -1.5%. The highest decrease was observed
in Prague-vychod by -29%, in Prague by -17% and in Krométiz by -17%. The highest increase was in
Blansko, Svitavy, Sokolov, Bruntal, and Frydek-Mistek, and accounted for about 10%.

Figure 3. Geographical distribution of crude death rates, by districts, Czech lands, 1890
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.
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Mortality was declining gradually until 1890. Crude death rates changed radically from 1890 to
1900, as seen from the comparison of figure 3 and figure 4. In 1900 only five political districts had a
crude death rate higher than 30 per thousand people. In the recalculated map, all districts had a crude
death rate of under 30 per thousand people. Mortality was quite heterogeneous during this period,
ranging between 15 and over 30 per thousand people. The change in mortality accounted for -16%
on average within a range from -38% to -2%. The crude death rate is decreasing in all the districts.
The highest decrease was in Teplice, Prague-zapad, and Plzeii-mésto. The lowest decrease was in
Jesenik, Semily and Prague-vychod.

Figure 4. Geographical distribution of crude death rates, by districts, Czech lands, 1900
Sources: Author’s calculations based on data from Austrian Statistics, CZSO, and Historicky GIS.

In sharp contrast with the 1900 situation, figure 5 shows that in 1910, mortality decreased
substantially in almost all districts. The homogeneity among districts increased considerably.
Mortality levels were high in Prague and Brno, in the range of 25 and 30 per thousand people,
although it decreased from 1900 levels (figure 5). Some districts located in Eastern Moravia and
Silesia had higher mortality also - between 22 and 25 per thousand people. For this period, the most
significant change in mortality across the districts was observed. The difference accounted on average
for -19%. The highest decrease accounted for 35% in Vsetin and Pelhrimov, and the lowest drop
accounted for 1% in Rychnov nad Knéznou.

Figure. 5 Geographical distribution of crude death rates, by districts, Czech lands, 1910
Sources: Author’s calculations based on data from Austrian Statistics, CZSO, and Historicky GIS.

Crude death rate continued to decrease after 1910. In 1921, in several districts in Central
Bohemia and several districts from periphery areas, crude death rates reached 10-15 per thousand
people (figure 6). The mortality in Prague and other cities finally reached mortality levels similar to
the national average - 15 to 22 per thousand people. The change between 1910 and 1921 accounted
for about -16%. Mortality continued to decline in this period. The highest decrease accounted for
about 30% in Prague and Ostrava-mésto.
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Figure 6. Geographical distribution of crude death rates, by districts, Czech lands, 1921
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

A substantial reduction in crude death rates occurred between 1921 and 1930. In most districts,
the crude death rate ranged between 10 and 15 per thousand people (figure 7). The change in
mortality accounted for -14% on average. The highest decrease accounted for about 37% in Brno-

Figure 7. Geographical distribution of crude death rates, by districts, Czech lands, 1930
Sources: Author’s calculations based on data from Austrian Statistics, CZSO, and Historicky GIS.

Mortality continues to decline, and at the end of demographic transition, the average crude
death rate was between 10 and 15 per thousand people and quite homogeneous across districts.
Approximately ten judicial districts reached a crude death rate of 10 or less per thousand people. The
mortality levels were stabilizing. The lowest value of the crude death rate was for Ostrava-mésto with
9.7 per thousand people. The highest crude death rate was in Prachatice and Strakonice and
accounted for 16 per thousand people. The districts with the highest crude death rate ranging
between 15 and 22 were: Piibram, BeneSov, Strakonice, Prachatice, Tabor and Jindrichv Hradec. The
change in mortality between 1930 and 1937 accounted for about -5%. The highest decrease
accounted for about 16% in Prague-zapad, Chomutov, Hodonin, and Zlin. The mortality continued to
fall, but not as sharp as in the previous periods.

H .

Figure 8. Geographical distribution of crude death rates, by districts, Czech lands, 1937
Sources: Author’s calculations based on data from Austrian Statistics, CZSO, and Historicky GIS.
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Mortality transition varied across the districts. The mortality decline seems to have started
earlier than in 1869 in some districts. The highest crude death rate was observed in several districts
in Northern Bohemia, Central Bohemia and South-Western Moravia. The mortality decline started to
"spread" to more districts in Western and Central Bohemia between 1881 and 1890. Between 1890
and 1900, mortality declined in all districts, but it remained heterogeneous, ranging from 15 to over
30 per thousand people. Between 1900 and 1910, crude death rates decreased significantly, and for
the first time, a homogeneity in mortality is observed. Crude death rates range between 15 and 22 per
thousand people, except few districts in Eastern Moravia and Silesia (22-25 per thousand people) and
Prague and Brno (25 and 30 per thousand people). After 1930 the crude death rate declines at a
slower pace compared to the previous period. The decrease continues, and by the end of demographic
transition, the districts reach a crude death rate ranging between 10 and 15 per thousand. Only in a
few it decreases under 10 per thousand people. During the demographic transition, the mortality in
Czech lands decreased by approximately 50% in all districts.

Evolution of fertility

In this section, we present the evolution of the crude birth rate for the period 1869 to 1937.
Similarly to mortality analysis, the crude birth rates are shown on maps for eight years: 1881, 1890,
1900, 1910, 1921, 1930, and 1937. In the third stage of demographic transition (according to
Rowland 2003), fertility started to fall gradually. The natality varied across the districts in 1869
(figure 9). Most of the crude birth rates show pre-transitional values. The crude birth rate was ranging
from 30 to over 40 per thousand people. A crude birth rate of 40 per thousand people is considered a
pre-transition level of fertility or natural fertility (Henry 1961), this being considered moderately
high fertility (Coale 1986; Diebolt and Perrin 2017). Moreover, a crude birth rate of 35 per thousand
people is considered as the start of fertility decline by some researchers (Chesnais 1992).

Figure 9. Geographical distribution of the crude birth rates, by districts, Czech lands, 1869
Note: only the civil population in the total population is included.
Sources: Author’s calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

Although the situation in 1881 (figure 10) was similar to the one in 1869, we can see that
Northern Bohemia, including the city of Liberec, Southern Bohemia, Silesia and Northern Moravia
entered the phase of fertility decline with a crude birth rate under 35 per thousand people (Diebolt
and Perrin 2017).

Figure 10. Geographical distribution of crude birth rates, by districts, Czech lands, 1881
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.
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The change between recalculated districts in 1869 and 1880 accounted for -2% on average. The
most considerable change was in Brno-mésto and accounted for -10%. In general, the crude birth rate
decreased from 44 to 34 per thousand people (figure 10).

After 1881, fertility continues to decline. Just a few districts had a crude birth rate higher than
40 per thousand people: Sokolov, Most, Teplice, Usti nad Labem in the Northern Bohemia and Frydek-
Mistek, Ostrava-mésto, Karvina in Silesia (figure 11). We observe that the crude birth rate dropped
under 35 per thousand people in most districts in the Central Bohemia, including Prague, marking the
beginning of the fertility decline phase. Districts that are still in the pre-decline phase (35 to 40 per
thousand) were mostly located in the West-North part of Bohemia, South-West of Moravia, and some
districts in Silesia. There was heterogeneity among districts at this stage. The overall change between
1881 and 1890 accounted for approximately -5%. The crude birth rate declined the most in Prague-
vychod by 35% and increased the most in Frydek-Mistek and Karvina by almost 14%.

Figure 11. Geographical distribution of crude birth rates, by districts, Czech lands, 1890
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

After 1890 the crude birth rate continued to decline under 35 per thousand people in Western and
Central Bohemia. Still, it seemed to stagnate in Southern and Eastern Moravia and some districts in
Western Moravia and even increasing in some districts (figure 12). The overall change between 1890 and
1900 accounted for approximately +0.3%. The highest decline in natality was recorded in Prague-zapad
by 23%, and the highest increase was recorded for Ostrava-mésto and Prague-vychod by 17%.

Figure 12. Geographical distribution of the crude birth rates, by districts, Czech lands, 1900
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

A substantial reduction in natality was observed between 1900 and 1910. In 10 years, most
districts moved to a modern regime of controlled fertility with a crude birth rate of 30 per thousand
people (Chesnais 1992) (figure 13). Despite the general trend, Moravia and Southern Silesia had a
high crude birth rate, between 30 and 35 per thousand people, some over 35 per thousand people.
Also, several districts in Western (Sokolov, Domazlice, Klatovy), Northern (Chomutov, Most, Teplice),
and Central Bohemia (Rakovnik, Kladno, Beroun) recorded high crude birth rates between 30-35 or
over 35 per thousand people. The average change between 1900 and 1910 accounted for
approximately -17%. The decline was universal, except one district - Rychnov nad Knéznou, where
the crude birth rate increased by 3%.
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Figure 13. Geographical distribution of the crude birth rates, by districts, Czech lands, 1910
Sources: Author’s calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

After 1910 fertility continues to decline. A convergence of the crude birth rate under 30 per
thousand people was observed (figure 14). The modern regime of controlled fertility (crude birth rate
30 per thousand people) was spread almost all over the Czech lands, with some exceptions at the
peripheries, especially in Moravia and Silesia. Prague and Liberec had one of the lowest crude birth
rates ranging between 10 and 20 per thousand people. The average change between 1910 and 1921
accounted for approximately -11%. The highest decrease of approximately 25% was recorded in
Prague, Plzeii-mésto, Nachod and Pardubice. The highest increase of 20% was recorded in Vsetin.
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Figure 14. Geographical distribution of the crude birth rates, by districts, Czech lands, 1921
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

There was a sharp drop in fertility between the years 1921 and 1930 - fertility declined in about
half of the districts (figure 15). The North-Eastern Bohemia, several districts in South and Central
Bohemia, and several in Moravia, including Brno, recorded the lowest values for crude birth rate
ranging between 10 and 20 per thousand people. Moreover, a crude birth rate under 20 means that
most of the women use parity limitation of fertility (Diebolt and Perrin 2017). The average change
between 1921 and 1930 accounted for approximately -22%, one of the highest changes recorded
during the demographic transition. The decline was universal. The sharpest drop accounted for 48%
in Brno-mésto, and the smallest drop accounted for 1% in Prague-vychod.
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Figure 15. Geographical distribution of the crude birfh rates, by districts, Czech lands, 1930
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.
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After 1930 the decline of fertility continued. Crude birth rate was between 10 and 20 per
thousand people in almost all the districts. There was a very high level of homogeneity among the
districts (figure 16). The lowest crude birth rate of under 10 per thousand people was reached in two
districts: Liberec and Jablonec nad Nisou. Districts with the highest crude birth rate (between 20 and
30 per thousand people) were located at the peripheries: Prachatice, Cesky Krumlov in Bohemia and
Vsetin, Zlin, Uherské Hradisté in Moravia. Surprisingly, the average change between 1930 and 1937
accounts for approximately -26%, which was the highest change recorded during the demographic
transition. The sharpest drop was about 43% in Karvina and Prague-zapad, and the smallest decline
was about 10% in Pisek and Brno-mésto.

Figure 16. Geographical distribution of the crude birth rates, by districts, Czech lands, 1937
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

In the third phase of demographic transition, fertility started to decline gradually. It is essential
to mention that at this stage, births were moderately high (Coale 1986; Diebolt and Perrin 2017). The
first phase of decline started probably earlier than 1869, but justin a few districts. The fertility decline
began when the crude birth rate dropped under 35 per thousand people (Chesnais 1992). In 1869,
the crude birth rate was ranging from 35 to 40 and more per thousand people in most districts. In
1881 the situation did not change, but we can distinguish districts that entered the fertility decline
stage, located in North Bohemia, including the city of Liberec, South Bohemia, Silesia, North Moravia.
After the 1890s, about half of the districts entered the fertility decline stage. Districts were quite
heterogeneous. A substantial reduction of 17% in crude birth rate is reached between 1900 and 1910.
In only ten years, most districts moved to a modern regime of controlled fertility with a crude birth
rate of 30 per thousand people or less. The last districts entering fertility decline were located in
West-Northern Bohemia (partly), South-Eastern Moravia and Silesia (partly). The second phase of
fertility decline started after 1921. The change in crude birth rate accounted for -22%, one of the
highest recorded levels until this point. Crude birth rate values dropped from 20 to 30 per thousand
people to 10 to 20 per thousand people. The sharpest drop in the crude birth rate during the
demographic transition occurred between 1930 and 1937, and it accounted for 26%. Almost all
districts reached a crude birth rate between 10 and 20 per thousand people, which means that the
parity limitation of fertility was spread all over the Czech lands.

Migration

During the demographic transition, the population was not influenced only by natural
processes but also by migration, specifically internal migration. Internal mobility was increasing due
to the industrialization process. People tended to move from agricultural areas to the industrialized
ones. In this section, we are analyzing the population movement in the Czech lands in the period1869-
1910. We use estimations of the migration using the balance method.

In 1869 the average net migration rate was -2 per thousand people. Districts with high positive
net migration rates were located in Northern and Central Bohemia and Eastern Moravia. Districts
with high negative net migration rates were located in the Western, Southern, and Central Bohemia
(around Prague) and Eastern and Southern Moravia. Districts with the highest positive net migration
rate (over 10 per thousand people) were Prague, Prague-zdpad, Prague-vychod, Most, Teplice and
Usti nad Labem. Districts with the highest negative net migration rate (over 10 per thousand people)
were Rakovnik, Beroun, Pfibram, and Havlickav Brod (figure 17).
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Figure 17. Geographical distribution of net migration rates, by districts, Czech lands, 1869
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

During the period 1869-1881, the migration did not change significantly. In 1881 the average net
migration rate was -3 per thousand people. The districts with high positive net migration rates were located
in Northern and Central Bohemia, and Eastern Moravia (figure 18), but a decrease was observed compared
to 1869. The districts with high negative net migration rates were located in the Western, Southern, and
Central Bohemia (around Prague), and Eastern and Southern Moravia. The districts with the highest positive
net migration rate (over 10 per thousand people) are Most, Teplice, Usti nad Labem, Jablonec nad Nisou, and
Brno-meésto. The districts with the highest negative net migration rate (over 10 per thousand people) were
Rakovnik, Havli¢kiiv Brod, Domazlice, Klatovy, Prachatice, Strakonice, and Pisek.
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Figure 18. Geographical distribution of net migration rates, by districts, Czech lands, 1881
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

During the period 1881-1890, the migration continued to be constant. In 1890, the average net
migration rate accounted for -3 per thousand people. Districts with high positive net migration rates were
located in Northern and Central Bohemia and Eastern Moravia (figure 19) and Northern Silesia, but their
amount decreased compared to 1881. Districts with high negative net migration rates were located in
Western and Southern Bohemia and Eastern and Southern Moravia. The districts with the highest positive
net migration rate (over 10 per thousand people) were Most, Teplice, Usti and Labem and Karvina. Most,
Teplice, Usti nad Labem were among the districts with the highest positive net migration rate since 1869.
The districts with the highest negative net migration rate (over 10 per thousand people) were Tachov,
Domazlice, Klatovy, Prachatice, Strakonice, Ha\g;lgkﬁv Brod, Brno-venkov, and Bruntal.
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Figure 19. Geographical distribution of net migration rates, by districts, Czech lands, 1890
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.
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During the period 1890-1900, we observe slight changes in the migration trends, although the
average net migration rate remained constant at -3 per thousand people. The districts with a high
positive net migration rate were mostly scattered in Northern and Central Bohemia (figure 20).

The districts with high negative net migration rate were located in Western and Southern
Bohemia and Eastern and Northern Moravia and Silesia. The districts with the highest positive net
migration rate (over 10 per thousand people) were Prague, Prague-zapad, and Brno-mésto. The
districts with the highest negative net migration rate (over 10 per thousand people) were Klatovy,
Prachatice, Strakonice, Ttebi¢, Zdar nad Sazavou, Opava, and Karvina. Cities continue to grow,
including suburban areas (e.g., Prague and Brno).
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Figure 20. Geographical distribution of net migration rates, by districts, Czech lands, 1900
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

Figure 21 showed a slow change during 1900-1910. The average net migration rate was
constant at -3 per thousand people. The districts with the highest positive migration rate also included
Frydek-Mistek with a net migration rate of 17 per thousand people. Klatovy, Prachatice, Strakonice
were among the districts with the highest negative net migration rate since 1881. Cities and suburbs
continued to grow.
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Figure 21. Geographical distribution of net migration rates, by districts, Czech lands, 1910
Sources: Author's calculations based on data from Austrian Statistics, CZSO and Historicky GIS.

From 1869 to 1910, migration slightly changed. The same areas consistently lost population
or gained. For example, Klatovy, Prachatice, Strakonice lost population due to migration during the
period 1881-1910. Most, Teplice, Usti nad Labem gained population during the period 1869-1890.
The districts with a high positive net migration rate were located mostly in Northern and Central
Bohemia. The districts with high negative net migration rates were located in the Western,
Southern, and Central Bohemia (surroundings of Prague) and Moravia (except Brno and
surroundings of Brno). An essential trend during this period was the rural-urban migration. Cities
always had positive net migration, and then the suburbs started to gain population due to migration
from surrounding rural areas.
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DISCUSSION AND CONCLUSIONS

Similar levels of mortality and fertility characterize the pre-transition phase or first stage of
demographic transition (Rowland 2003) in the Czech lands to other European countries. Both the
crude death rates and crude birth rates were moderately high, as noted in prior studies (Notestein
1977; Coale 1986; Diebolt and Perrin 2017).

According to some research (e.g., Fialova, Pavlik and Vere§ 1990), after 1820, crude birth rate
declined due to an increase in the age at first marriage and the proportion of women never married,
implying rather moderate-high levels of natality. From 1831-1847, the Czech lands were experiencing
natural fertility (Henry 1961). CBR was fluctuating at around 40 per thousand people.

The next stage of the demographic transition is characterized by the mortality decline (Rowland
2003). The mortality varied during this period. It was generally higher in cities during
industrialization. Cities were called demographic sinks (Dyson 2010). In rural areas, mortality was
lower than the natality, this generating population growth, which through migration supported the
urban growth (Dyson 2010; Bocquier and Costa 2015).

The third stage of demographic transition (Rowland 2003) starts with a fertility decline. The
fall in fertility did not occur evenly but with vast differences between districts. Peripheral districts
are usually more disconnected from the communication system and the capital, thus having a higher
"behavioral" autonomy and are more prone to follow and respect cultural norms and traditions. This
finding is supported by the example of France (Diebolt and Perrin 2017).

The migration section shows clear trends of rural-urban migration. The growth of cities
between 1869 and 1910 was significant. Cities had constant population gain due to in-migration; this
was a common phenomenon across all Europe (Davis 1955; Davis 1963; Knodel 1974). Urban areas
were the most attractive destinations, but also a part of the North of Bohemia, which was more
industrialized (migration from agrarian to industrialized districts) (Brabencova 1989; Barlow, Dostal
and Hampl 1994). During the urbanization, the districts around the cities (suburbs) started to be a
destination for in-migration too.

Nevertheless, at the national level, the net migration rate was preponderantly negative. A
possible explanation is the emigration. Although industrialization decreased the proportion of the
population involved in agriculture from 2/3 to 1/3 (1850-1910), the standards of living were poor.
This led to high emigration, mostly among young people aged 20-29 (Fialova 1989).

In general, the demographic transition in the Czech Lands follows the pattern of European countries;
the fertility declined shortly after the mortality decline. The demographic transition started in the Northern
districts and Prague, this being related to the higher economic development in this region due to
industrialization. At the regional level, we see vast differences in crude death rates and crude birth rates
among the districts at the beginning of the demographic transition, and also some geographical patterns are
observed in the trends, specifically between the industrialized Northern regions and the Eastern regions of
the country. Still, at the end of demographic transition, the districts became almost homogeneous.
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