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Fig. 12: City Sizes When Fixed Land Enters Production
Four Representative Simulations Based on City Growth Model
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Simulation 3
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Table 1: Summary of City Data in Three European Regions
West of the Elbe River, East of the Elbe River, and Ottoman Below the Danube River

West of the Elbe River East of the Elbe River Ottoman Below Danube River
Number Mean Standard Number Mean Standard Number Mean Standard

Period of Cities Growth Deviation of Cities Growth Deviation of Cities Growth Deviation
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

# # #
1300 to 1400 256 -0.22% 0.58% 44 0.14% 0.48% 23 0.25% 0.40%

1400 to 1500 188 0.06% 0.52% 32 0.08% 0.46% 8 -0.05% 0.73%

1500 to 1600 322 0.18% 0.46% 55 0.14% 0.62% 13 0.53% 0.75%

1600 to 1700 518 -0.14% 0.55% 87 -0.06% 0.71% 15 -0.02% 0.66%

1700 to 1750 540 0.28% 0.60% 61 0.27% 0.99% 16 -0.06% 0.31%

1750 to 1800 691 0.29% 0.63% 161 0.36% 0.96% 19 0.30% 0.48%

1800 to 1850 1,318 0.68% 0.78% 354 0.92% 0.73% 72 0.22% 1.19%

Source: Bairoch et al. (1988).  Mean growth is computed on an annualized basis.  Standard deviations computed over similarly annualized
growth rates.



Table 2: Three Dimensions of the "Second Serfdom" in the East
Restrictions on Migration, Inheritance, and Free Disposal of Peasant Labor

Panel A: Restrictions on Free Migration - Dates of Principal Laws

Historic Territory Contemporary Location Date
(1) (2) (3)

Austria Austria 1539
Bohemia Czech Republic 1487
Brandenburg Eastern Germany 1528
Hungary Hungary 1514
Livonia Estonia & Latvia 1561
Mecklenberg Northeastern Germany 1654
Poland Poland 1495
Pomerania Northeastern Germany 1616
Prussia Eastern Germany, Poland 1526
Romanian Wallachia Romania late 1500s
Russia Russia 1640s/1700s
Saxony Eastern Central Germany --
Schleswig-Holstein Northern Germany 1617
Silesia Czech Rep., Poland, Eastern Germany 1528

    See Appendix for sources.



Table 3A: Comparison of Bairoch and de Vries Data on City Populations
Data on the 20 Cities with the Largest Populations in 1500

1500 1600 1700 1800
City Bairoch De Vries Ratio Bairoch De Vries Ratio Bairoch De Vries Ratio Bairoch De Vries Ratio
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

(2)/(3) (5)/(6) (8)/(9) (11)/(12)

Paris 225 100 2.25 300 220 1.36 500 510 0.98 550 581 0.95
Naples 125 150 0.83 275 281 0.98 300 216 1.39 430 427 1.01
Milan 100 100 1.00 120 120 1.00 125 124 1.01 135 135 1.00
Venice 100 100 1.00 151 158 0.96 138 138 1.00 138 138 1.00
Prague 70 -- -- 100 -- -- 48 39 1.23 76 77 0.99
Granada 70 70 1.00 69 69 1.00 70 -- -- 70 55 1.27
Lisbon 65 30 2.17 130 100 1.30 180 165 1.09 195 180 1.08
Tours 60 -- -- 65 -- -- 21 30 0.70 13 23 0.57
Genoa 58 60 0.97 63 71 0.89 65 80 0.81 90 91 0.99
Rome 55 55 1.00 100 105 0.95 135 138 0.98 153 163 0.94
Florence 55 70 0.79 76 70 1.09 72 72 1.00 81 81 1.00
Gent 55 40 1.38 31 31 1.00 52 51 1.02 55 51 1.08
Palermo 55 55 1.00 105 105 1.00 100 100 1.00 139 139 1.00
Lyon 50 50 1.00 35 40 0.88 97 97 1.00 109 100 1.09
Bologna 50 55 0.91 63 63 1.00 63 63 1.00 68 71 0.96
Verona 50 38 1.32 45 49 0.92 35 41 0.85 51 41 1.24
Orleans 50 -- -- 40 -- -- 32 30 1.07 48 43 1.12
Bordeaux 50 20 2.50 40 40 1.00 45 50 0.90 96 88 1.09
London 50 40 1.25 200 200 1.00 575 575 1.00 948 865 1.10
Brescia 49 49 1.00 36 42 0.86 35 35 1.00 32 28 1.14

Mean Ratio Bairoch / De Vries: 1.26 1.01 1.00 1.03

Source: Bairoch et al. (1988) and de Vries (1984).



Table 3B: Comparison of Bairoch and de Vries Data on City Populations
Data on 10 Randomly Selected Eastern Cities

1500 1600 1700 1800
City Bairoch De Vries Ratio Bairoch De Vries Ratio Bairoch De Vries Ratio Bairoch De Vries Ratio
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)

(2)/(3) (5)/(6) (8)/(9) (11)/(12)

Danzig (Gdansk) 30 20 1.50 80 50 1.60 40 50 0.80 37 40 0.93
Chemnitz (K-Marx-St.) -- 0 -- 5 5 1.00 -- 4 -- 14 11 1.27
Dresden 5 5 1.00 12 12 1.00 40 40 1.00 60 55 1.09
Frankfurt A O 11 11 1.00 13 13 1.00 9 9 1.00 13 12 1.08
Breslau (Wroclaw) 25 25 1.00 40 30 1.33 40 -- -- 60 54 1.11
Warsaw 5 0 -- 12 15 0.80 15 15 1.00 63 63 1.00
Prague 70 -- -- 100 -- -- 48 39 1.23 76 77 0.99
Leipzig 10 10 1.00 17 14 1.21 20 20 1.00 30 32 0.94
Lubeck 25 24 1.04 23 23 1.00 23 -- -- 25 23 1.09
Potsdam -- 0 -- -- 0 -- -- 2 -- 27 27 1.00

Mean Ratio Bairoch / De Vries: 1.09 1.12 1.01 1.05

Source: Bairoch et al. (1988) and de Vries (1984).



Table 4: Deviations from Linear Zipf's Law in Europe's Largest Cities
Ratio of Observed Population to Zipf-Consistent Population

The Fifteen Deviation Ratio in 1500 Deviation Ratio in 1600 Deviation Ratio in 1700 Deviation Ratio in 1800
Largest Cities Eastern Western Eastern Western Eastern Western Eastern Western
in Rank Order Europe Europe Europe Europe Europe Europe Europe Europe

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

1 1 0.3 0.3 0.5 0.4 0.3 0.5 1.2 1.1
2 0.5 0.4 0.3 0.8 0.7 0.5 0.8 1.6 1.1
3 0.333 0.4 0.4 0.8 0.7 0.4 0.7 1.9 1.2
4 0.25 0.4 0.4 1.1 0.6 0.4 0.6 1.9 0.7
5 0.2 0.8 0.4 1.1 0.7 0.5 0.7 1.0 0.8
6 0.167 0.8 0.5 1.0 0.8 0.6 0.6 0.9 0.9
7 0.143 0.8 0.5 1.0 0.8 0.6 0.7 1.0 0.8
8 0.125 0.9 0.5 1.0 0.8 0.6 0.8 1.0 0.8
9 0.111 0.9 0.6 1.1 0.8 0.6 0.8 1.0 0.8

10 0.1 1.1 0.6 1.1 0.7 0.6 0.7 1.1 0.9
11 0.091 1.0 0.6 1.0 0.7 1.0 0.7 1.1 0.9
12 0.083 1.0 0.6 0.9 0.7 1.1 0.7 1.1 1.0
13 0.077 1.0 0.7 0.9 0.8 1.0 0.7 1.0 0.9
14 0.071 1.0 0.7 0.9 0.8 1.0 0.7 1.0 0.8
15 0.067 1.2 0.7 0.9 0.8 0.9 0.7 1.0 0.8

Note: the deviation ratio is equal to the observed population divided by the counterfactual population consistent with a Zipf's Law estimated
with a Theil non-parametric regression for each region-period.



Table 5: Correlations Between City Size and City Growth
Correlation Between Normalized Size and Normalized Growth

East & West Europe West of Europe East of
Period Europe the Elbe River the Elbe River

(1) (2) (3) (4)

A. All Data Pooled

1300 to 1850 0.00 0.01 -0.020.77 0.57 0.55
B. Period By Period

1300 to 1400 -0.01 -0.01 -0.030.853 0.95 0.89
1400 to 1500 -0.21 ** -0.19 ** -0.37 *0.005 0.02 0.06
1500 to 1600 -0.07 -0.03 -0.33 **0.21 0.65 0.03
1600 to 1700 0.09 * 0.10 ** -0.030.051 0.03 0.82
1700 to 1750 -0.05 -0.05 -0.110.25 0.307 0.461
1750 to 1800 0.00 -0.01 0.040.974 0.83 0.59
1800 to 1850 0.04 * 0.04 0.060.09 0.13 0.30

Significance at the 5 and 10 percent levels denoted by " ** " and " * ", respectively.



Table 6: Growth in Europe's Largest Cities
A Comparison of the 15 Biggest Cities in Eastern and Western Europe

Regional Growth Calculated as City Population Weighted Average

Europe West Europe East Western
Period of the Elbe of the Elbe Advantage

(1) (2) (3) (4)
(2) - (3)

1300 to 1400 -10% 34% -45%

1400 to 1500 -11% -3% -9%

1500 to 1600 39% 9% 30%

1600 to 1700 29% -8% 36%

1700 to 1750 12% 10% 2%

1750 to 1800 17% 42% -25%

1800 to 1850 70% 83% -13%



Table 7: The End of Serfdom
Emancipation Decrees in Central and Eastern Europe

Year of Initial
Territory Emancipation Decree 

(1) (2)

Poland (Grand Duchy of Warsaw) 1807
Prussia 1807
Estonia 1816
Courland 1817
Livonia 1819
Mecklenburg 1820
Saxe-Altenburg 1831
Saxony 1832
Schwarzburg-Sondershausen 1848
Reuss (older line) 1848
Saxe-Weimar 1848
Austria 1848
Saxe-Gotha 1848
Anhalt-Dessau-Köthen 1848
Schwarzburg-Rudolstadt 1849
Anhalt-Bernburg 1849
Saxe-Meiningen 1850
Reuss (younger line) 1852
Hungary 1853
Russia 1861
Romania (Danubian Principalities) 1864

Source: Blum (1978)



Table 8: Regression Analysis of City Growth From 1300 to 1850
Dependent Variable is Log City Growth

Serfdom Runs from 1500 to Emancipation

Eastern Cities are Located Eastern Cities are Located 
East of the Elbe River East of the Elbe and/or Saale

Europe Only Europe Only
Independent Complete Excluding 'Central' Complete Excluding 'Central'

Variable Data Russia1 Europe2 Data Russia1 Europe2

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

1 Log Size -0.02 -0.01 0.01 -0.02 -0.01 0.01
(1.63) (1.15) (0.65) (1.62) (1.14) (0.65)

2 Year 1400 0.21 0.23 0.26 0.21 0.23 0.26
(3.53) (3.68) (2.71) (3.55) (3.70) (2.74)

3 Year 1500 0.34 0.37 0.36 0.34 0.37 0.36
(6.80) (7.18) (4.55) (6.78) (7.17) (4.51)

4 Year 1600 0.04 0.04 0.05 0.04 0.04 0.04
(0.77) (0.74) (0.54) (0.77) (0.74) (0.51)

5 Year 1700 0.30 0.31 0.31 0.30 0.31 0.31
(6.73) (6.82) (4.17) (6.72) (6.82) (4.15)

6 Year 1750 0.31 0.32 0.31 0.31 0.32 0.31
(7.10) (7.24) (4.24) (7.07) (7.23) (4.21)

7 Year 1800 0.51 0.50 0.49 0.51 0.50 0.49
(11.84) (11.52) (6.77) (11.82) (11.52) (6.76)

8 West 0.05 0.05 -0.17 0.05 0.05 -0.17
(1.10) (1.13) (4.40) (1.07) (1.10) (4.48)

9 East 0.20 0.23 0.20 0.22
(3.25) (3.79) (3.23) (3.74)

# Second Serfdom3 -0.08 -0.10 -0.10 -0.08 -0.09 -0.09
(1.79) (2.11) (2.20) (1.69) (1.99) (1.97)

Observations 4,324 4,069 1,523 4,324 4,069 1,523
F Statistic 67.90 63.26 25.76 68.40 63.93 26.53
R Squared 0.14 0.15 0.15 0.14 0.15 0.15
SE Clustered On City On City On City On City On City On City

1 Excludes only Russian, Belorussian, and Ukrainian cities.  Lithuanian, Latvia, and Estonian cities included, 
as are cities found today in Russian Kaliningrad.

2 Data restricted to cities located in contemporary Germany, Austria, Czech Republic, Slovakia, Hungary, and Poland.
3 'Second Serfdom' indicator is 1 for Eastern European cities from 1500 through date of first emancipation decree.



Table 9: Regression Analysis of City Growth From 1300 to 1850
Dependent Variable is Log City Growth

Serfdom Effect Captured by Index of Laws Restricting Peasant Mobility

Eastern Cities are Located East of the Elbe River Eastern Cities are East of the Elbe and/or Saale
Europe A Narrow A Broad Europe A Narrow A Broad

Independent Complete Excluding 'Central' 'Central' Complete Excluding 'Central' 'Central'
Variable Data Russia1 Europe2 Europe3 Data Russia1 Europe2 Europe3

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

1 Log Size -0.02 -0.01 0.02 0.01 -0.02 -0.01 0.02 0.01
(1.61) (1.08) (0.84) (0.83) (1.60) (1.08) (0.77) (0.81)

2 Year 1400 0.21 0.23 0.10 0.26 0.21 0.23 0.10 0.26
(3.55) (3.70) (0.87) (2.72) (3.56) (3.72) (0.90) (2.74)

3 Year 1500 0.34 0.36 0.22 0.37 0.34 0.36 0.22 0.37
(6.60) (7.07) (2.89) (4.66) (6.60) (7.06) (2.85) (4.64)

4 Year 1600 0.03 0.04 -0.22 0.05 0.03 0.03 -0.23 0.05
(0.67) (0.71) (2.24) (0.63) (0.67) (0.70) (2.27) (0.59)

5 Year 1700 0.29 0.30 0.22 0.32 0.29 0.30 0.21 0.32
(6.60) (6.77) (2.55) (4.25) (6.60) (6.77) (2.50) (4.24)

6 Year 1750 0.30 0.31 0.20 0.31 0.30 0.31 0.20 0.31
(6.95) (7.15) (2.62) (4.23) (6.95) (7.15) (2.59) (4.23)

7 Year 1800 0.50 0.50 0.39 0.49 0.50 0.50 0.39 0.49
(11.70) (11.44) (5.10) (6.73) (11.71) (11.44) (5.10) (6.74)

8 West 0.05 0.05 -0.12 -0.17 0.05 0.05 -0.13 -0.17
(1.11) (1.13) (3.74) (5.80) (1.08) (1.11) (4.11) (6.34)

9 East 0.16 0.20 0.16 0.20
(2.92) (3.78) (3.02) (3.76)

# Serfdom Laws4 -0.05 -0.11 -0.15 -0.18 -0.05 -0.11 -0.15 -0.17
(1.36) (2.57) (2.89) (3.46) (1.46) (2.52) (2.88) (3.41)

Observations 4,324 4,069 773 1,523 4,324 4,069 773 1,523
F Statistic 67.98 63.89 20.87 27.16 68.73 64.95 21.18 28.51
R Squared 0.14 0.15 0.23 0.16 0.14 0.15 0.23 0.16
SE Clustered On City On City On City On City On City On City On City On City

1 Excludes only Russian, Belorussian, and Ukrainian cities.  Lithuanian, Latvia, and Estonian cities included, 
as are cities found today in Russian Kaliningrad.

2 Data restricted to cities located in contemporary Germany, Austria, Czech Republic, Slovakia, Hungary, and Poland.
3 Data restricted to cities located in contemporary Germany, Austria, Czech Republic, Slovakia, Hungary, Poland, and France.
4 'Serfdom Laws' is 1 for Eastern cities in territories with restrictions on peasant mobiliity from the date of the passage of these laws 

through date of first emancipation decree.






