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Table 1. Population of selected European countries, 13001800
(in thousands)

1300 1400 1500
England and Wales 5,750 3,000 3, 500
Netherlands 800 600 950
Belgium I,250 1,000 I,400
Italy 12,500 8,000 9,000
Spain 5,500 4,500 5,000
Total Europe 94,200 67,950 82,950

Source: Paolo Malanima (unpublished manuscript).

1600
45 450
I, 500
1,600
13,300
6, 8oo
107,350

1700

5 450
I,950

2, 000
13, jﬂﬂ
73 400
114,950

1800

9, 250
2, 100
2,900
I8, 100
11,000
192,230
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Plague outbreaks in Europe Life expectancy in early modern England
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Plague outbreaks in Europe and life expectancy in early modern England.

Sources: Left panel: Biraben (1975). Data points represent the number of outbreaks over 10-year periods. The solid line

is the median of each data point and the two adjacent ones. Right panel: Wrigley and Schofield (1981); 20-year moving
average.

Graph from: The Three Horsemen of Riches: Plague, War, and Urbanization in Early Modern Europe. P6(779)




Urb. rate (%) for cities>10k
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Urb. rate (%) for cities>5k

Urbanization rates in
Europe and China, 1000-
1800.

Sources: De Vries (1984) for
European urbanization rates
1500-1800, corresponding to
cities with more than 10,000
inhabitants. Bairoch et al.
(1988) for population in cities
larger than 5000 inhabitants
between 1000 and 1800,
divided by country-level
population from McEvedy and
Jones (1978) to obtain
urbanization rates; see
Appendix A.1 for details. A
regression-based technique in
the spirit of Chow and Lin
(1971) is used to extrapolate
De Vries’ figures based on
Bairoch et al.’s numbers. China:
Maddison (2001, tables 1-8c
and B-14); the line interpolates
in 1100-1400 and 1700
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A Simple Two-5ector Malthusian Model

Consumption The relationship between income and
Wy =Wy =W urbanization is governed by the parameter a.
Cy + ppCy < W Higher a implies more food expenditures and thus

less urbanization at any given income level.
Stone—Geary utility function:

(Cy— C)ECY % if Cy>C

u(Cy, Cy) = I
( T M) ¢(CA - C); lf CA <C
Whilew > C:
Cy C C4+ spent on agricultural goods (numeraire)
—=a+(1—-a)|— BB
% w m: spent on-manufactured goods

C: minimum quantity of food (subsistence level)

PmCy C
N =/(1 —a)— (1 —a) (W) ¢>0, constant value

N\

\ B

=
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Production

Both agricultural and manufactured goods are homogenous and are produced
under perfect competition.

Agricultural production function: Y, = AANAﬁZl‘B
[ B : labour income share in agriculture; Na: labour used in agriculture; L: land ]
Agricultural P o I
gricultural wages: Wy = A(N—A) = A(n_A)

[ /= L/N: land-labour ratio; n = Na/N: labour share in agriculture ]
Manufactural production function: Yy, = ANy

[ N : labour used'in manufacture ]

Manufacturing max profits: wy = py (1 — t)Ay

- [ t: tax]
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Multiple steady states Dynamics

Death rate Europe
= = = = Baseline death rate — Plague
Birth rate
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The “Horsemen effect”

Nico Voigtlander, Hans-Joachim Voth; The Three Horsemen of Riches: Plague, War, and Urbanization in Early
Modern Europe, The Review of Economic-Studies, Volume 80, Issue 2, 1 April 2013, Pages 774-811,
https://doi.org/10.1093/restud/rds034




Population (1000 AD = 1)

Simulation
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Europe: simulation results vs."data.
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Sources:population for Europe (exclusive of the Balkans and Russia) from McEvedy and Jones-(1978). Urbanization rates: For 1500—
1700 from de Vries (1984); 1000-1400: De Vries (1984), extrapolated using data from Bairoch et al. (1988). See the notes below Figure

4 andAppendixA.1 for-details
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== N ORI T REBIEK (Geometric
growth of population)

- SV HARLEIEK (Arithmetic
growth of food supply)
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Aggregate horn labor supply and fertility
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-Nico Voigtlander and Hans-Joachim Voth(2011).How the West ‘Invented’ Fertility Restriction. Working Paper.
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