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Appendix B

Growth of World Population,
GDP and GDP Per Capita before 1820

Maddison (1995a) contained a rough aggregate estimate of world population, GDP and per
capita GDP back to 1500 to provide perspective for the detailed analysis of developments after
1820. The main purpose of the brief look backwards was to emphasise the dramatic acceleration of
growth in the succeeding capitalist epoch. Maddison (1998a) provided a confrontation of Chinese
and Western economic performance over a longer period of two millennia. This demonstrated
important differences in the pace and pattern of change in major parts of the world economy, which
have roots deep into the past.

The present exercise provides a more detailed and disaggregated scrutiny of the protocapitalist
experience from 1500 to 1820, with a rough sketch of the contours of development over the preceding
millennium and a half.

The quantitative analysis in this appendix works backward from the 1820 estimates in Appendix A,
using the same techniques of analysis — assembling evidence on changes in population, retaining the
1990 international dollar as the temporal and spatial anchor in the estimation of movements in GDP
and per capita GDP, filling holes in the evidence with proxy estimates in order to derive world totals.
This appendix is divided into two parts. The first deals with population. The second with GDP growth.

POPULATION

The evidence here on the more distant past is weaker than that in Appendix A, and there are
more gaps in the database. Nevertheless, the exercise in quantification is not a product of fantasy. The
strongest and most comprehensive evidence is that for population, and the population component is of
greater proportionate importance in analysis of centuries when per capita income growth was exiguous.

Demographic material is important in providing clues to per capita income development. One
striking example is the urbanisation ratio. Thanks to the work of de Vries for Europe and of Rozman for
Asia, one can measure the proportion of population living in towns with more than 10 000 inhabitants.
In the year 1000, this ratio was zero in Europe (there were only 4 towns with more than 10 000
inhabitants) and in China it was 3 per cent. By 1800 the West European urban ratio was 10.6 per cent,
the Chinese 3.8 per cent and the Japanese 12.3 per cent. When countries are able to expand their
urban ratios, it indicates that there was a growing surplus beyond subsistence in agriculture, and that
the non–agricultural component of economic activity was increasing. These changes were used to
infer differences in per capita progress between China and Europe in Maddison (1998a), and such
inference is a feature of the present study. The Chinese bureaucracy kept population registers which go
back more than 2 000 years. These bureaucratic records were designed to assess taxable capacity, and
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include information on cultivated area and crop production, which was used by Perkins (1969) to
assess long run movements in Chinese GDP per capita. Bagnall and Frier (1994) have made brilliant
use of fragments of ancient censuses to estimate occupational structure, household size, marriage
patterns, fertility and life expectation in Roman Egypt of the third century.

Serious work on historical demography started in the seventeenth century with John Graunt (1662).
He derived vital statistics, survival tables, and the population of London by processing and analysing
christenings and burials recorded in the London bills of mortality from 1603 onwards. Halley (1693)
published the first rigorous mathematical analysis of life tables and Gregory King (1696) derived estimates
of the population of England and Wales by exploiting information from hearth and poll taxes, a new tax
on births, marriages and burials and his own minicensuses for a few towns.

Historical demography gained new vigour in the twentieth century in several important centres:
a) the Office of Population Research in Princeton University (established in 1936); b) INED (Institut
National des Études Demographiques) founded in the 1950s to exploit family reconstitution techniques
developed by Louis Henry; c) the Cambridge Group for the History of Population and Family Structure
(established in the 1970s) has carried out a massive research project to reconstitute English population
size and structure on an annual basis back to 1541 (Wrigley, et al., 1997); d) research on Japanese
population history has blossomed under the leadership of Akira Hayami and Osamu Saito; e) there has
been a flood of publications on Latin American demography from the University of California by
members of the Berkeley school. For the second half of the twentieth century we have the comprehensive
international surveys of the United Nations, and the US Bureau of the Census.

As a result there are now a large number of monographic studies on European, American and
Asian countries, and a long series of efforts to construct aggregative estimates of world population.
Riccioli (1672) and Gregory King (1696) inaugurated this tradition. Early estimates are usefully surveyed
by Willcox (1931) who listed 66 publications between 1650 and 1850. Modern scholarship is represented
by Colin Clark (1967), Durand (1974), McEvedy and Jones (1978) and Biraben (1979).

The following detailed estimates for 1500 onwards rely heavily on monographic country studies
for the major countries. To fill holes in my dataset I draw on McEvedy and Jones (1978). For the
preceding millennium and a half, I used their work extensively.

There are several reasons for preferring McEvedy and Jones rather than Clark, Durand and Biraben.
The McEvedy and Jones estimates are the most detailed and best documented. When reconstructing
the past, they define countries in terms of 1975 boundaries, which are in most cases identical with the
1990 boundaries I adopted as a general rule (with exceptions for Germany, India, Korea and the United
Kingdom). They also show the impact of frontier changes. There are significant differences of judgement
amongst the four standard sources on long term population momentum, particularly for Latin America
for 1500 and earlier, and for Africa. In both these cases my judgement was closer to that of McEvedy
and Jones, than to that of Clark, Durand or Biraben.

Table B–1 summarises my aggregate findings compared with those of McEvedy and Jones, Clark,
Durand and Biraben.

Western Europe

Denmark, Finland, Germany, Netherlands, Norway, Sweden and Switzerland 1500–1700 from
Maddison (1991) pp. 226–7; Belgium and Italy from de Vries (1984), p. 36. Austria from McEvedy
and Jones (1978). France 1500–1700 (refers to present territory) from Bardet and Dupaquier (1997),
pp. 446 and 449; 1700–1820 from Henry and Blayo (1975), pp. 97–9. UK estimate is explained in
Table B–13 below. Population for the years 0 and 1000 from McEvedy and Jones (1978). Population
of 13 small West European countries assumed to move parallel to the total for the 12 countries
above.
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Eastern Europe

Population 0 — 1700 of what is now Albania, Bulgaria, Czech Republic, Greece, Hungary, Poland,
Romania, Slovakia and the five republics of the former Yugoslavia from McEvedy and Jones (1978).

Portugal 1500–1700 and Spain 1500 from de Vries (1984), p. 36. Spain 1600 and 1700 from
Espana: Anuario Estadistico 1977, INE, Madrid, p. 49; 0 and 1000 are from McEvedy and Jones. Greece
0–1700 from McEvedy and Jones.

Table B–1. Alternative Estimates of the Regional Components of World Population, 0–1700 A.D.
(000)

Year 0 1000 1500 1700

Europe (including area of former USSR)

Clark 44 500 44 200 73 800 111 800
Durand 42 500 45 500 79 000 n.a.
Biraben 43 000 43 000 84 000 125 000
McEvedy and Jones 32 800 38 800 85 500 126 150
Maddison 33 350 39 013 87 718 126 810

Americas

Clark 3 000 13 000 41 000 13 000
Durand 12 000 37 500 46 500 n.a.
Biraben 12 000 18 000 42 000 12 000
McEvedy and Jones 4 500 9 000 14 000 13 000
Maddison 6 320 12 860 19 750 13 250

Asia (including Australasia)

Clark 185 000 173 000 227 000 416 000
Durand 207 000 189 500 304 000 n.a.
Biraben 171 000 152 000 245 000 436 000
McEvedy and Jones 114 200 183 400 277 330 411 250
Maddison 174 650 183 400 284 350 402 350

Africa

Clark 23 000 50 000 85 000 100 000
Durand 35 000 37 500 54 000 n.a.
Biraben 26 000 38 000 87 000 107 000
McEvedy and Jones 16 500 33 000 46 000 61 000
Maddison 16 500 33 000 46 000 61 000

World

Clark 225 500 280 200 427 800 640 800
Durand 296 500 310 000 483 500 n.a.
Biraben 252 000 253 000 461 000 680 000
McEvedy and Jones 168 700 264 500 423 600 610 000
Maddison 230 820 268 273 437 818 603 410

Source: Clark (1967), Durand (1974), McEvedy and Jones (1978) and Biraben (1979). The estimates of Durand are high/low ranges. I have taken
the mid point of his figures. I included the whole of the former USSR in Europe and the whole of Turkey in Asia, and adjusted the
estimates of the other authors to conform to this definition.

http://dx.doi.org/10.1787/675115301353
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Table B–2. Population of Western and Eastern Europe and Western Offshoots, 0–1820 A.D.
(000)

Year 0 1000 1500 1600 1700 1820

Austria 500 700 2 000 2 500 2 500 3 369
Belgium 300 400 1 400 1 600 2 000 3 434
Denmark 180 360 600 650 700 1 155
Finland 20 40 300 400 400 1 169
France 5 000 6 500 15 000 18 500 21 471 31 246
Germany 3 000 3 500 12 000 16 000 15 000 24 905
Italy 7 000 5 000 10 500 13 100 13 300 20 176
Netherlands 200 300 950 1 500 1 900 2 355
Norway 100 200 300 400 500 970
Sweden 200 400 550 760 1 260 2 585
Switzerland 300 300 650 1 000 1 200 1 829
United Kingdom 800 2 000 3 942 6 170 8 565 21 226
12 Countries 17 600a 19 700b 48 192 62 580 68 796 114 419
Portugal 500 600 1 000 1 100 2 000 3 297
Spain 4 500 4 000 6 800 8 240 8 770 12 203
Greece 2 000 1 000 1 000 1 500 1 500 2 312
13 Small Countries 100 113 276 358 394 657

Total Western Europe 24 700 25 413 57 268 73 778 81 460 132 888

Albania 200 200 200 200 300 437
Bulgaria 500 800 800 1 250 1 250 2 187
Czechoslovakia 1 000 1 250 3 000 4 500 4 500 7 190
Hungary 300 500 1 250 1 250 1 500 4 571
Poland 450 1 200 4 000 5 000 6 000 10 426
Romania 800 800 2 000 2 000 2 500 6 389
Yugoslavia 1 500 1 750 2 250 2 750 2 750 5 215

Total Eastern Europe 4 750 6 500 13 500 16 950 18 800 36 415

United States 640 1 300 2 000 1 500 1 000 9 981
Canada 80 160 250 250 200 816
Australia & New Zealand 450 500 550 550 550 433

Total Western Offshoots 1 170 1 960 2 800 2 300 1 750 11 230

Table B–3. European and Asian Population of Russia, 0–1870 A.D.
(000)

Year 0 1000 1500 1600 1700 1820 1870

European Russia 2 000 4 000 12 000 15 000 20 000 44 161 71 726
Siberia 100 100 200 200 300 1 443 3 272
Caucasus 300 500 1 250 1 500 1 750 2 429 4 587
Turkestan 1 500 2 500 3 500 4 000 4 500 6 732 9 087

Total 3 900 7 100 16 950 20 700 26 550 54 765 88 672

Source: McEvedy and Jones (1978).

http://dx.doi.org/10.1787/675115301353
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Former USSR

Table B–3 refers to population in the geographic area that constituted the USSR before it was
dissolved in 1991. 0–1870 from McEvedy and Jones (1978), pp. 78–82, 157–63, broken down for
European Russia (excluding Finland and the Polish provinces), Siberia, the Caucasus (present republics
of Armenia, Azerbaijan and Georgia), and Turkestan (present republics of Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan and Uzbekistan).

Western Offshoots

There is a detailed bibliography and survey of the literature on North America in Daniels (1992).
Thornton (1987) analyses the process of indigenous depopulation, and cites Ubelaker’s (1976) estimates
for the Smithsonian Institution. I took a rounded version of the latter as the basis for my estimate of
2 million in 1500 for the United States, and quarter of a million for Canada. Thornton gives no estimates
for 1600 and 1700. My assessment for these two years is based on the assumption that the depopulation
ratio was smaller than in Mexico (where population density was much greater). Movement of population
for 0–1500 assumed to be proportionately the same as the total for Latin America.

For Australia, the conventional official estimate of the aboriginal population at the time of initial
contact with Europeans was 250–300 thousand, but Butlin’s (1983) detailed modelling of the likely
impact of disease, displacement and deliberate extermination in New South Wales and Victoria suggested
a considerably higher figure. I assumed a pre–contact population in Australia and New Zealand combined
of 550 000 — smaller than Butlin’s estimate but bigger than the old official estimates. For 0–1500 I
assumed slower growth than in the Americas.

Latin America

The size of the indigenous population at the time of the Spanish conquest is a matter of considerable
controversy. Firm evidence is weak, but there are two very distinct schools of thought. It is clear that
population declined substantially after the conquest. The native population had been isolated over
millennia from foreign microbes, and suffered from major epidemics of smallpox, measles and other
deadly diseases against which they had no immunities.

Mexico

In an assessment based on a careful survey of literary evidence of the conquistadores and documents
in Spanish archives, Angel Rosenblat (1945) estimated the pre–conquest population of present day Mexico
to have been about 4.5 million. He assumed a rather modest rate of depopulation after the conquest
— a drop less than 15 per cent in the sixteenth century. The Berkeley school (Cook and Simpson, 1948) had
very much higher estimates of the pre–conquest population — their figure for Central Mexico alone (about
a quarter of the territory of present day Mexico) was 11 million. This estimate was based on various flimsy
suppositions, e.g. multiplying the number of Franciscan monks by baptismal coefficients or inferring population
from the size of Aztec armies as estimated by those who fought them. The Borah and Cook (1963) estimate
for Central Mexico was even higher — 25 million on the basis of ambiguous pictographs describing the
incidence of Aztec fiscal levies. They assumed a 95 per cent depopulation ratio for the indigenous population
between 1519 and 1605, and backcast Spanish estimates for 1605 by a multiplier of 25. They give no
detailed specification of the different causes of mortality as Butlin (1983) did for Australia. They did not
discuss alternative approaches to measurement as Cook (1981) does for Peru, and they never made an
adequate response to Rosenblat’s (1967) criticism of their work.
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There are two reasons for scepticism about the extremely high mortality estimates of the Berkeley
school: a) they assume very much higher mortality than European experience in the wake of the Black
Death (a one third loss); b) it is implausible that Central Mexican population did not recover its alleged
1519 level until 1970 in spite of the additions the Spanish conquest made to production potential.
Before the conquest there were no wheeled vehicles, no ploughs and no metal tools. The basic diet
was close to vegetarianism with no cattle, sheep, pigs or hens. The absence of horses, donkeys, oxen
and wheeled vehicles meant that land transport possibilities were confined to human porterage. Europe
recovered from the Black Death mortality within a century with virtually no change in technology. It
seems inconceivable that Mexican recovery took 450 years.

My own judgement is that Berkeley School‘s estimates for Mexico are far too high. However, I
think Rosenblat understates the pre–conquest level and the subsequent rate of depopulation. Zambardino
(1980), in a critical review of the Berkeley School, suggests a plausible range of 5–10 million. I took
the midpoint of the Zambardino estimate for Mexico (see the discussion in Maddison, 1995b), and
assumed a depopulation ratio of two thirds between 1500 and 1600.

Rosenblat (1945) describes the structure of the Mexican population in 1825, at the end of Spanish rule
when the total population was 6.8 million. At the top of the scale was a thin layer of 70 000 peninsulares
(peninsular Spaniards). The second group consisted of 1.2 million criollos (whites of Spanish extraction).
The third group consisted of 1.9 million mestizos or castas. Most of them originated from unions between
whites and Indians, some were Indians who had abandoned their rural lifestyle, wore Spanish–type clothes
and lived in urban areas. At the bottom of the social scale were rural Indians (3.7 million) living mostly in
nucleated pueblos, engaged in subsistence agriculture, with some hunter–gatherer groups in the North.
This group wore traditional dress, maintained their own languages and customs except religion. There was
a small group (about 10 000) of negro slaves in the South of the country. This information on social structure
is of considerable use in constructing income accounts (see below).

Brazil

I adopted the Rosenblat (1945) estimate for 1500 which was used by McEvedy and Jones. It is
close to the Kroeber (1939) estimate based on hypotheses about the nature of land use and technology
by a population who were mainly hunter–gatherers (with some slash and burn agriculture in coastal
regions). Hemming (1978) estimates a pre–contact population of 2.4 million (a figure he describes as
“pure guess–work”) derived by blowing up present day figures for 28 regions by assumed depopulation
ratios. Denevan (1976) estimates 4.8 million for North and Central Brazil (including Amazonia) but
this was based on agricultural potential and inferences from evidence on Peru. Hemming exaggerates
the likely depopulation ratio for a country with a thinly settled hunter–gatherer population, and Denevan’s
reliance on estimates of agricultural potential is not relevant for an Indian population who were
predominantly hunter–gatherers.

In the first century of settlement it became clear that it was difficult to use Indians as serf or slave
labour. They were not docile, had high mortality when exposed to Western diseases, could run away
and hide very easily. So the Portuguese imported large numbers of African slaves for manual labour.
The ultimate fate of Brazilian Indians was like that of North American Indians. They were pushed
beyond the bounds of colonial society. The main difference was greater miscegenation with the white
invaders and black slaves.
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Table B–5. Alternative Estimates of Latin American Population, 0–1820 A.D.
(000)

Year 0 1000 1500 1600 1700 1820

Maddison estimates

Mexico 4 500 7 500 2 500 4 500 6 587
Brazil 700 1 000 800 1 250 4 507
Peru 3 000 4 000 1 300 1 300 1 317
Other 3 200 5 000 4 000 5 000 8 809
Total 5 600 11 400 17 500 8 600 12 050 21 220

McEvedy and Jones (1978)

Mexico 1 500 3 000 5 000 3 500 4 000 6 309a

Brazil 400 700 1 000 1 000 1 250 3 827a

Peru 750 1 500 2 000 1 500 1 500 1 683a

Other 1 550 3 300 5 200 4 500 5 400 10 450a

Total 4 200 8 500 13 200 10 500 12 150 22 269a

Rosenblat (1945)

Mexico 4 500 3 645b n.a. 6 800c

Brazil 1 000 886b n.a. 4 000c

Peru 2 000 1 591b n.a. 1 400c

Other 4 885 4 532b n.a. 10 863c

Total 12 385 10 654b n.a. 23 063c

Clark (1967)

Total 2 900 12 600 40 000 14 000 12 000

Biraben (1979)

Total 10 000 16 000 39 000 10 000 10 000 23 980a

a) interpolation of 1800 and 1850 estimates; b) interpolation of 1570 and 1650 estimates; c) 1825.

Sources: My estimates for 1500–1820 (see text above). 0–1500 growth rates from McEvedy and Jones.

Table B–4. Ethnic Composition of the Brazilian Population, 1500–1870
(000)

Year 1500 1600 1700 1820 1870

Indigenous 1 000 700 950 500 400
Black and Mixed 70 200 2 500 5 700a

European 30 100 1 500 3 700

Total 1 000 800 1 250 4 500 9 800

a) including 1.5 million slaves.
Sources: Rosenblat (1945), Simonsen (1962), Merrick and Graham (1979), Marcilio (1984).

http://dx.doi.org/10.1787/675115301353
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Peru

I adopted Cook’s (1981, Chapter 7) “minimal” estimate of 4 million. Although he calls it “minimal”
he cites lower figures derived by other methods he considers respectable. Cook’s approach is like that
of the Berkeley school, but he shows alternative estimates derived from a) the “ecological” approach,
which assesses population potential (carrying capacity) in terms of resources and the technology
available; b) inferences from the extent of archaelogical remains; c) retropolation of assumed
depopulation ratios from 1571 when the first reasonably documented Spanish population estimates
became available. Cook opts for a pre–conquest figure of 9 million (p. 114) which is near the top of the
wide range he shows. I assumed the same depopulation ratio of two thirds between 1500 and 1600, as
I did for Mexico.

Other Latin American Countries

I adopted the pre–conquest estimates of McEvedy and Jones (1978) which they derive to a large
degree from Rosenblat (1945). I assume a higher depopulation ratio for the sixteenth century than
McEvedy and Jones, but less than that for Mexico and Peru (see Table B–5).

Total Latin American Population

Table B–5 compares my estimates, those of McEvedy and Jones and Rosenblat. Mine are higher
for 1500 and show bigger depopulation in the sixteenth century, but the differences are modest compared
with the Berkeley school. Borah (1976) suggested a population of 100 million upwards for the Americas
as a whole in 1500. Colin Clark (1967) and Biraben (1979) were impressed by Borah but obviously felt
he exaggerated and adopted compromise estimates (without entering into country detail).

China

Chinese population estimates (see Table B–8) are based on bureaucratic records which go much
further back than those in any other country. The type of adjustments which are necessary for
intertemporal compatibility are discussed in detail in Bielenstein (1987) and Ho (1959). I have used Ho
(1970) p.49 for the population in 2A.D. For 960 onwards see Maddison, 1998a, Appendix D, pp. 167–
9. Recently (in volume 8 of the Cambridge History of China), Martin Heidra offered a totally different
picture of Chinese population with very rapid growth during the Ming dynasty. However, he provides
no detail or bibliographic evidence for his revisionism, and shows no decline in the mid seventeenth
century wars between the Ming and their Ch’ing successors. His analysis ends in 1650, and his high
hypothesis leaves virtually no room for any growth in the Ch’ing period (see Heidra in Twitchett and
Mote, 1998, pp. 436–40). It is therefore difficult to give much credence to his views.

http://dx.doi.org/10.1787/675115301353

Table B–6. Alternative Estimates of India’s Population, 0–1820 A.D.
(million)

Year 0 1000 1500 1600 1700 1820

Clark (1967) 70 70 79 100 200 190
McEvedy & Jones (1978) 34 77 100 130 160 200
Biraben (1979) 46 40 95 145 175 194
Durand (1974) 75 75 112.5 n.a. 180a n.a.
Maddison 55 75 110 135 165 209

a) 1750.
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India

India does not have statistical records of the same sort as Western Europe, China or Japan, and there
is consequently a wide range of views. A good deal of discussion has hinged on the year 1600, for which
Moreland estimated 100 million, Davis (1951) 125 million, Habib (1982) around 145 million (a range of
140–150). Virtually all of these estimates are based on an assessment of the productive capacity of the
cultivated area (see Raychaudhuri and Habib, 1982), so there is an interdependence between what one
assumes about demographic and economic performance. I took an average of the Davis and Habib
estimate for 1600. For the year 0, I used the estimates of Durand.

Japan

Reasonably firm evidence is available from 1721 onwards from national population surveys at
six–yearly intervals. These were taken for the shogun’s own domains and those of approximately 250
daimyo in the rest of Japan. The registers excluded samurai households, the imperial nobility, outcastes
and beggars (eta and hinin). They understated the female population and (to a degree which varied
between different domains) young children as well. Nevertheless they can be adjusted to provide
reasonable estimates for 1721 onwards when the aggregate level was about 30 million. Before the six–
yearly surveys were instituted, information was available from annual registers of religious affiliation
which were instituted after the Portuguese were expelled from Japan and Christianity was made illegal.
Hayami (1986a) shows such retrospective daimyo returns for 17 areas for periods varying from 30 to
100 years before the 1730s. Together they covered about 17 per cent of the Japanese population in the
1730s. They show an arithmetic average growth rate of 0.35 per cent a year, and a weighted average of
0.52 per cent. When these rates are backcast they suggest a 1600 population between 16 and 19.7 million,
which is close to the Yoshida (1911) estimate of 18.5 million. Yoshida based his estimate on the 1598
cadastral survey which showed 18.5 million koku of grain output. He assumed this would support a population
of 18.5 million with a consumption of 1 koku (150 kg.) per head.

Yoshida’s reasoning was crude but seems more plausible than Hayami’s (1986a) range of 10 to
14 million for 1600. Hayami implies a very rapid growth in the seventeenth century with an abrupt
change to more or less complete stagnation in the eighteenth century.

Korea

Korea had a system of household population registers (hojok) for purposes of taxation and manpower
mobilisation from 1392 to 1910, from which bureaucratic records survive. These registers had very
scanty coverage of the child population, there was substantial regional variance, with much better
coverage in Seoul, the capital. Kwon (1993) adjusted these records with the help of other historical

Table B–7. Alternative Estimates of Japanese Population, 0–1820 A.D.
(000)

Year 0 1000 1500 1600 1700 1820

Maddison 3 000 7 500 15 400 18 500 27 000 31 000
Hayami 10 000 12 000 30 000 31 000

Source: For the first century I took the midpoint of the range cited by Farris (1985) p. 3 for the Yayoi period, and for the year 1000 interpolated
between the estimate cited by Farris (p. 175) for the mid 7th and by Taeuber (1958), p. 20, for the mid 13th century. For 1500–1600 I
assume the same growth rate as Hayami (0.18 per cent a year).

http://dx.doi.org/10.1787/675115301353
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documents, and information on family structure from the first modern census of 1925. Kwon and Shin
(1977) provide annual estimates for 1392 to 1910. I used their estimates of population movement for
1500, 1600, 1700 and 1910 and linked them to estimates of the 1910 level from Mizoguchi and
Umemura (1988) as described in Appendix A. The revised estimates are about twice as high as those
used in McEvedy and Jones (1978) which were based on the unadjusted results of the population
registers as reported in Lee (1936), pp. 40–1. For 0–1500 I assumed the same proportionate movement
as in Japan.

Africa

Except for Egypt there is virtually no documentation on African population. The available estimates
are speculative. The first were by Riccioli, an Italian Jesuit, in 1672. He suggested a population of
100 million in his day without explaining the derivation. Gregory King (1696) estimated 70 million,
starting with the land area of the continent and a rough assessment of agricultural productivity to
estimate what population could be sustained with the available natural resources, levels of technique
and organisation.

The leading American demographer Walter Willcox (1931) thought Riccioli’s estimate was plausible
and assumed no change in seventeenth and eighteenth centuries. Colin Clark (1967) did the same.
Carr–Saunders (1964) accepted Riccioli’s estimate for the mid–seventeenth century and allowed for
some decline thereafter because of the slave trade. Biraben (1979) also allowed for some decline due
to the slave trade.

Durand (1974) and McEvedy and Jones (1978) took a very different view. Working backwards
from their estimated population level in 1900, they assumed a more dynamic growth process. They
took a position on the interaction between population pressure and production which is nearer to that
of Boserup (1965 and 1981), than to the Malthusian constraints which the other school had in mind.
The hypothesis of McEvedy and Jones seems the more plausible, and I adopted their estimates
for 0–1913.

Table B–8. Population of Asia, 0–1820 A.D.
(million)

Year 0 1000 1500 1600 1700 1820

China 59.6 59.0 103.0 160.0 138.0 381.0
India 75.0 75.0 110.0 135.0 165.0 209.0
Japan 3.0 7.5 15.4 18.5 27.0 31.0
Korea 1.6 3.9 8.0 10.0 12.2 13.8
Indonesia 2.8 5.2 10.7 11.7 13.1 17.9
Indochina 1.1 2.2 4.5 5.0 5.9 8.9
Other East Asia 5.9 9.8 14.4 16.9 19.8 23.6

Iran 4.0 4.5 4.0 5.0 5.0 6.6
Turkey 6.1 7.3 6.3 7.9 8.4 10.1
Other West Asia 15.1 8.5 7.5 8.5 7.4 8.5

Total Asia 174.2 182.9 283.8 378.5 401.8 710.4

Source: China, India, Japan and Korea as described in text. All 1820 figures are from Appendix A. Indonesia 1700 from Maddison (1989b),
0–1700 proportionate movement from McEvedy and Jones. Indochina (area of Cambodia, Laos and Vietnam), 0–1820 proportionate
movement from McEvedy and Jones. Other East Asia, Iran, Turkey and Other West Asia 0–1700 from McEvedy and Jones. The geographic
coverage of Asia is the same here as in Appendix A. The Asian population in the former USSR is excluded. Turkey, Polynesia and Melanesia are
included.

http://dx.doi.org/10.1787/675115301353
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Table B–9a. Alternative Estimates of African Population, 0–1950 A.D.
(million)

Year Willcox
(1931)

Carr–
Saunders

(1964)

Clark
(1967)

Biraben
(1979)

Durand
(1974)

McEvedy
& Jones
(1978)

Maddison
(1999)

0 23 26 35 16.5 16.5
1000 50 39 37.5 33 33
1500 85 87 54 46 46
1600 95 113 55 55 55
1650 100 100 100
1700 100 107 61 61
1800 100 90 100 102 70
1820 (92) (74.2) 74.2
1870 (104.3) (90.5) 90.5
1900 141 120 122 138 159 110 110.0
1913 (124.7) 124.7
1950 207 219 205 228.3

Sources: Willcox (1931), p.78; Carr–Saunders (1964), p.42; Clark (1967), pp.64, 104 and 108; Biraben
(1979), p. 16; Durand (1974), p. 11 (midpoint of his range); McEvedy and Jones (1978), p. 206.
Figures in brackets are interpolations.

Table B–9b. Regional Distribution of African Population 0–1820 A.D
(000)

Year 0 1000 1500 1600 1700 1820

Egypt 4 000 5 000 4 000 5 000 4 500 4 195
Other North Africa 4 200 5 500 4 300 6 000 4 800 6 790
Other Africa 8 300 22 500 37 700 44 000 51 700 63 223
Total Africa 16 500 33 000 46 000 55 000 61 000 74 208

North African Share % 49.7 31.8 18.0 20.0 13.6 14.8

Source: McEvedy and Jones (1978). Figure for 1820 is an interpolation of their estimates for 1800 and 1850.

McEvedy and Jones (1978) is the only source which provides a detailed analysis of the population
of Africa. The most striking aspect of their estimates is the dynamism of the expansion south of the
Sahara, and the very large decline in the North African share from about half of the African total in the
first century to about one seventh in 1820 (see Table B–9b). For about four millennia Egypt was virtually
the only area to practise agriculture, and the rest of the continent was sparsely inhabited by hunter–
gatherer populations. In the last millennium B.C., Phoenicians and Greeks settled in North Africa west
of Egypt, established cities and brought in sophisticated agricultural techniques. By the first century the
whole of the prosperous Mediterranean littoral was under Roman control. Its economy and population
declined after the Roman collapse, revived with the seventh century Arab takeover, reaching a new
peak around the year 1000 A.D.

The dynamic expansion south of the Sahara was due to the spread of agriculturalists into East and
Southern Africa, pushing out hunter—gatherer populations. The introduction of manioc and maize
from the Americas in the sixteenth century reinforced the possibilities of agricultural expansion. The
introduction of agriculture made it possible to accommodate a substantial increase in population, but
per capita income probably did not change much.

http://dx.doi.org/10.1787/675115301353
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The slave trade had a substantial effect on African population growth (see Tables 1–7 and 2–5 and
the analysis in Chapter 2). Between 1600 and 1870 more than 9 million slaves were shipped to the
Americas. The peak was in the eighteenth century when arrivals in the Americas were over 6 million,
and African losses were bigger owing to mortality on the passage. Without this trade, African population
growth in the eighteenth century might well have been three times as fast.
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Table B–11. Rates of Growth of World Population, 20 Countries and Regional Totals, 0–1998 A.D.
(annual average compound growth rates)

Year 0–1000 1000–1500 1500–1820 1820–70 1870–1913 1913–50 1950–73 1973–98

Austria 0.03 0.21 0.16 0.59 0.94 0.07 0.39 0.25
Belgium 0.03 0.25 0.28 0.79 0.95 0.32 0.52 0.18
Denmark 0.07 0.10 0.20 0.99 1.07 0.97 0.71 0.22
Finland 0.07 0.40 0.43 0.81 1.28 0.76 0.66 0.40
France 0.03 0.17 0.23 0.42 0.18 0.02 0.96 0.48
Germany 0.02 0.25 0.23 0.91 1.18 0.13 0.63 0.15
Italy –0.03 0.15 0.20 0.65 0.68 0.64 0.66 0.20
Netherlands 0.04 0.23 0.28 0.86 1.25 1.35 1.24 0.62
Norway 0.07 0.08 0.37 1.17 0.80 0.78 0.84 0.45
Sweden 0.07 0.06 0.48 0.96 0.70 0.60 0.65 0.34
Switzerland 0.00 0.15 0.32 0.75 0.87 0.53 1.39 0.41
United Kingdom 0.09 0.14 0.53 0.79 0.87 0.27 0.48 0.21
12 Countries Total 0.01 0.18 0.27 0.70 0.79 0.32 0.70 0.28
Portugal 0.02 0.10 0.37 0.56 0.75 0.95 0.06 0.58
Spain –0.01 0.11 0.18 0.57 0.52 0.87 0.97 0.49
Other –0.06 0.03 0.26 0.88 0.91 1.57 0.62 0.70
Total Western Europe 0.00 0.16 0.26 0.69 0.77 0.42 0.70 0.32

Eastern Europe 0.03 0.15 0.31 0.72 0.99 0.25 1.03 0.36

Former USSR 0.06 0.17 0.37 0.97 1.33 0.38 1.43 0.61

United States 0.06 0.09 0.50 2.83 2.08 1.21 1.45 0.98
Other Western Offshoots 0.03 0.04 0.14 3.15 2.00 1.49 2.17 1.22
Total Western Offshoots 0.05 0.07 0.43 2.87 2.07 1.25 1.55 1.02

Mexico 0.07 0.10 –0.04 0.67 1.13 1.75 3.11 2.17
Other Latin America 0.07 0.07 0.12 1.50 1.78 2.02 2.65 1.98
Total Latin America 0.07 0.09 0.06 1.27 1.64 1.97 2.73 2.01

Japan 0.09 0.14 0.22 0.21 0.95 1.31 1.15 0.61

China 0.00 0.11 0.41 –0.12 0.47 0.61 2.10 1.38
India 0.00 0.08 0.20 0.38 0.43 0.45 2.11 2.10
Other Asia 0.01 0.06 0.15 0.58 1.02 2.05 2.40 2.22
Total Asia (excluding Japan) 0.00 0.09 0.29 0.15 0.55 0.92 2.19 1.86

Africa 0.07 0.07 0.15 0.40 0.75 1.65 2.33 2.73

World 0.02 0.10 0.27 0.40 0.80 0.93 1.92 1.66

http://dx.doi.org/10.1787/675115301353
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Table B–12. Shares of World Population, 20 Countries and Regional Totals, 0–1998 A.D.
(per cent of world total)

Year 0 1000 1500 1600 1700 1820 1870 1913 1950 1973 1998

Austria 0.2 0.3 0.5 0.4 0.4 0.3 0.4 0.4 0.3 0.2 0.1
Belgium 0.1 0.1 0.3 0.3 0.3 0.3 0.4 0.4 0.3 0.2 0.2
Denmark 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1
Finland 0.0 0.0 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1
France 2.2 2.4 3.4 3.3 3.6 3.0 3.0 2.3 1.7 1.3 1.0
Germany 1.3 1.3 2.7 2.9 2.5 2.4 3.1 3.6 2.7 2.0 1.4
Italy 3.0 1.9 2.4 2.4 2.2 1.9 2.2 2.1 1.9 1.4 1.0
Netherlands 0.1 0.1 0.2 0.3 0.3 0.2 0.3 0.3 0.4 0.3 0.3
Norway 0.0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Sweden 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.3 0.3 0.2 0.1
Switzerland 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1
United Kingdom 0.3 0.7 0.9 1.1 1.4 2.0 2.5 2.5 2.0 1.4 1.0
12 Countries Total 7.6 7.3 11.0 11.3 11.4 11.0 12.8 12.7 10.2 7.7 5.5
Portugal 0.2 0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.2 0.2
Spain 1.9 1.5 1.6 1.5 1.5 1.2 1.3 1.1 1.1 0.9 0.7
Other 0.9 0.4 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.4 0.3
Total Western Europe 10.7 9.5 13.1 13.3 13.5 12.8 14.8 14.6 12.1 9.2 6.6

Eastern Europe 2.1 2.4 3.1 3.0 3.1 3.5 4.1 4.4 3.5 2.8 2.0

Former USSR 1.7 2.6 3.9 3.7 4.4 5.3 7.0 8.7 7.1 6.4 4.9

United States 0.3 0.5 0.5 0.3 0.2 1.0 3.2 5.4 6.0 5.4 4.6
Other Western Offshoots 0.2 0.2 0.2 0.1 0.1 0.1 0.5 0.8 0.9 1.0 0.9
Total Western Offshoots 0.5 0.7 0.6 0.4 0.3 1.1 3.6 6.2 7.0 6.4 5.5

Mexico 1.0 1.7 1.7 0.4 0.7 0.6 0.7 0.8 1.1 1.5 1.7
Other Latin America 1.5 2.6 2.3 1.1 1.3 1.4 2.4 3.7 5.4 6.4 6.9
Total Latin America 2.4 4.2 4.0 1.5 2.0 2.0 3.1 4.5 6.6 7.9 8.6

Japan 1.3 2.8 3.5 3.3 4.5 3.0 2.7 2.9 3.3 2.8 2.1

China 25.8 22.0 23.5 28.8 22.9 36.6 28.2 24.4 21.7 22.5 21.0
India 32.5 28.0 25.1 24.3 27.3 20.1 19.9 17.0 14.2 14.8 16.5
Other Asia 15.9 15.4 12.7 11.7 11.9 8.6 9.4 10.3 15.5 17.3 19.8
Total Asia (excluding Japan) 74.2 65.4 61.3 64.8 62.1 65.3 57.5 51.7 51.4 54.7 57.4

Africa 7.1 12.3 10.5 9.9 10.1 7.1 7.1 7.0 9.0 9.9 12.9

World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

http://dx.doi.org/10.1787/675115301353
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GDP AND GDP PER CAPITA, 1500–1820

Maddison (1995a) pp. 19–20 contained a very crude estimate of the movement of world economic
growth from 1500 to 1820, as a supplement to the much more detailed analysis for 1820 onwards. In
that study I used three simple hypotheses about the growth of real GDP per capita. For Western Europe
it was assumed to rise by 0.2 per cent a year, following the hypothesis of Kuznets (1973), 0.1 per cent
a year in the rest of Europe and Latin America, and with zero change in Asia and Africa. Maddison
(1998a), pp. 25 and 40 compared the contours of development in China and Europe from the first
century of our era to 1995. The evidence for China was examined in considerable detail, but the
estimates for Europe contained a large element of conjecture.

This appendix involves a much more detailed scrutiny of the evidence for 1500–1820. It strongly
suggests that average per capita West European growth rate was slower (at 0.15 per cent a year) from
1500 to 1820 than the 0.2 per cent which Kuznets hypothesised. Growth was faster in Latin America
and in the Western offshoots than was assumed in Maddison (1995a).  The hypothesis of a stagnant
level of per capita income in Asia is generally confirmed, but Japan is a significant exception.

The last section of this appendix includes rough and tentative estimates of GDP levels by major
regions for the first century of our era and for the year 1000. Estimates of world GDP and per capita
GDP are set out in Tables B–18 to B–22.

Western Europe

Belgium

Blomme and Van der Wee (1994) provide estimates (for Flanders and Brabant) of GDP by industry
of origin for 1510–1812. They give estimates for seven points within the period, which I used to derive
approximate estimates for 1500,1600 and 1700.

France

François Perroux, with encouragement and support from Simon Kuznets, set up a group to measure
French growth in the 1950s (Marczewski and Toutain were its most productive members). Marczewski
(1961) made some preliminary estimates of growth for the eighteenth century which greatly exaggerated
industrial performance. These have now been superseded. J.C. Toutain kindly provided me with the
revised estimates which I have used here for 1700–1820.

Over the past few decades French economic history has been dominated by members of the
Annales school who have been rather disdainful of the Kuznetsian approach. From our point of view,
there are three main drawbacks to their work:  a) disinterest in macroquantification; b) concentration
on regional or supranational characterisations rather than national performance; c) Malthusian bias.

Le Roy Ladurie  strongly emphasized the long–term stability of the French economy from 1300 to
1700, both in demographic and per capita terms. He first put forward the thesis of stagnant income in
a regional study of the peasants of Languedoc (1966) . He argued that there was a tension between the
dynamism of population and the rigidity of the agricultural production potential which led to recurrent
and prolonged population setbacks. In 1977 he maintained the same conclusions in a survey drawing
on a new generation of regional studies.
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Braudel’s pessimism at one time went further than that of Le Roy Ladurie. In a 1967 article with
Spooner, he concluded, after summarising the work of Phelps Brown and other real wage analysts and
regional studies of the Annales school that: “From the late fifteenth century until well into the beginning
of the eighteenth century, the standard of living in Europe progressively declined.” Later he changed
his mind (Braudel, 1985, Vol.III, p. 314): “Visualizing overall quantities throws into relief clear continuities
in European history. The first of these is the regular rise in GNP come hell or high water — if Frank
Spooner is correct, France’s GNP had been rising since the reign of Louis XII and probably even
longer.” [Louis XII reigned from 1498 to 1515].

My own view is that Braudel’s revised judgement is more acceptable than his earlier position, or
that of Le Roy Ladurie. However, the graph which Braudel reproduced from Spooner (1972) did not
show real GNP, but the movement in value from 1500 to 1800 of a fixed quantity of wheat, multiplied
by population, and by a smoothed index of wheat prices in Paris. The quantitative evidence for assessing
aggregate French performance from 1500 to 1700 is therefore still quite weak. Judging from the
comparative growth of the urban population ratio (Table B–14), it seems clear that French economic
growth was slower than that of England. I have assumed that French per capita growth 1500–1700 was
about the same as in Belgium.

Italy

Malanima (1995, p. 600) suggests declining per capita income in Italy for 1570–1700, and stability
from 1700 to 1820. These conclusions are based on a variety of indicators of industrial and commercial
activity in cities, levels of food consumption and real wages, rather than an articulate estimate of GDP
movement. The nature of the approach is explained in his short essay, “Italian Economic Performance:
Output and Income 1600–1800” in Maddison and van der Wee (1994). Malanima’s assumption of a
decline up to 1700 fits with the qualitative indicators and assessment of Cipolla (1976, pp. 236–244),
who suggests decline from the late fifteenth to seventeenth century. However, there is some dissent on
this in Sella’s (1979) assessment of seventeenth century development in Spanish Lombardy (centred in
Milan) and Rapp’s (1976) judgement on the seventeenth century situation in Venice. Both Sella and
Rapp assumed some relative decline compared with more dynamic economies in Northern Europe,
but not an absolute decline. I assumed that Italian per capita income was stagnant from 1500 to 1820.
Italian population growth was slower than that in the rest of Europe and the urban ratio showed little
change from 1500 to 1820.

The Netherlands

Estimates of GDP growth for 1580–1820 are from Maddison (1991a) pp. 205 and 277. They are
linked at 1820 to new estimates for 1820–1913 by Smits, Horlings and van Zanden (2000). For 1580–
1700, GDP movement was inferred from evidence (on explosive urbanisation, the transformation of
the rural economy, and the size of household assets as revealed by probate inventories) provided in
de Vries (1974). Van Zanden (1987) presented a wide variety of evidence to document his estimates of
agricultural and fishery production, industry, transport and services for 1650–1805. The Dutch estimates
show rapid growth to 1700, and a significant fall per capita from 1700 to 1820. De Vries and van der
Woude (1997), p. 707 give a graphical representation based on alternative assumptions about the
decline of Dutch per capita income from its peak to the nadir at the end of the Napoleonic wars. Their
profile is not markedly different from the measure I adopted. I interpolated the 1580–1700 per capita
growth rate of 0.43 to derive the estimates for 1600, and assumed that the 1500 level was below that
of Belgium.
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United Kingdom

1700–1820 GDP growth from Maddison (1991a), p. 220, modified for England and Wales to
incorporate the results of Crafts and Harley (1992) rather than Crafts 1983). I assumed that Scottish per
capita GDP was three–quarters of the level in England and Wales in 1801 and that its movement 1700–
1801 was parallel to the Crafts–Harley estimate for England and Wales. For Ireland 1700–1801 per
capita income was assumed to rise half as fast as in England and Wales.

For 1500–1700 there are several indicators which suggest that the United Kingdom was more
dynamic than most other European countries. Population rose by 0.39 per cent a year compared with
0.15 per cent in the rest of Western Europe. The urban population ratio (population in cities 10 000
and over as a percentage of total population) rose from 3.1 to 13.3 per cent in England and Wales —
 about twice as fast as in France or the Netherlands. It seems clear that the ratio of foreign trade to GDP
increased from 1500 to 1820. There are no satisfactory aggregate measures of crop output back to
1500 (see Overton, 1996), but the evidence on yields per acre in Clark (1991), on labour productivity
in Allen (1991), and occupational structure (Wrigley, 1988) help to explain the growing urban ratio, as
per capita crop availability was maintained with a decreasing share of the labour force.  The faster
growth in animal husbandry than crops (Wrigley, 1988) suggests an improvement in diets. Recent
research on the growing variety of consumption items, improvements in housing and increased stocks
of furniture and household linen revealed by probate inventories for successive generations also
demonstrates a long process of improvement in living standards — see chapters by de Vries, Wills, and
Shammas in Brewer and Porter (1993).

For these reasons, it seemed reasonable to assume that the Crafts–Harley rate of growth of per
capita income for 1700–1801 was also valid for 1500–1700. For Ireland I assumed per capita growth
was half as fast. For the United Kingdom as a whole this implies a per capita growth rate of 0.28 per
cent a year for 1500–1700.

Snooks (1993) estimated the growth of total and per capita income in England 1086–1688 by
linking the nominal income assessments in the Domesday Book survey of rural England south of the
river Tees with Gregory King’s estimates for 1688 as adjusted by Lindert and Williamson (1982). He
deflated nominal income growth with the price index for household consumables of Phelps Brown and
Hopkins (1981), pp. 28–30, supplemented by an index of wheat prices from Thorold Rogers. His
estimates imply a growth rate of per capita real income averaging 0.35 per cent a year from 1492 to
1688 (p. 24). At this rate per capita income would have doubled from 1500 to 1700. This is faster
growth than I have suggested.

The estimates of per capita GDP in Table B–13 show a very different movement from the frequently
quoted real wage index for building workers in Southern England of Phelps Brown and Hopkins (1981).
From 1500 to 1800 they suggested that real wages fell by 60 per cent, whereas I show per capita real
GDP increasing 2.4 fold.

The tradition in real wage measurement is quite simplistic compared with that in demography or
national accounts. Phelps Brown and Hopkins use daily wage rates for craftsmen and labourers hired
for building work by Oxford and Cambridge colleges, Eton school and some other employers in Southern
England. For the most part they had 15 or more wage quotations a year for craftsmen, and about 3 a
year for building labourers. For the period 1500–1800, in which we are most interested, there were 82
years for which they show no wage estimate because of wide variance in the quotes they had or
absence of data. They have no data for weekly or annual earnings, or days worked. There is no discussion
in Phelps Brown and Hopkins of the representativity of their wage index for building workers. Lindert
and Williamson (1982, p. 393), show that 5.3 per cent of families (73 000) derived their livelihood
from the building trades in 1688. Even if the Phelps Brown coverage of this group is assumed to be
adequate, and even if it is reasonable to assume that building workers were paid mainly in cash and not
in kind, this is certainly not true of the bulk of the working population.
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People employed in agriculture were 56 per cent of the total in 1700, and most of them were
producing and directly consuming cereals, meat, butter and cheese which figure so largely in the price
index. Many others such as servants, artisans, the clergy, the armed forces were either not wage earners
or received an appreciable part of their remuneration in kind. A large part of the working population
were thus sheltered from the impact of price rises.

Jan de Vries (1993) is very critical of the real wage approach compared with alternative quantitative
methods of measuring well–being. He questions the representativity of construction worker experience in a
society with wide income differences. He emphasises the large number of important items left out of the
Phelps Brown index and its use of fixed weights for such a long period, but his strongest doubts arise from the
conflict between its sombre conclusions with evidence of a different kind which he found in probate inventories
“All the studies I have examined for colonial New England and the Chesapeake, England and the Netherlands
consistently reveal two features. With very few exceptions, each generation of decedents from the mid–
seventeenth to the late eighteenth century left behind more and better possessions.”

Table B–13. Regional Components of British GDP, Population and GDP Per Capita, 1500–1920 
 
 United Kingdom England, Wales 

& Scotland 
Ireland Scotland England 

& Wales 
      

GDP (million 1990 Geary–Khamis dollars) 
      
1500 2 815 2 394 421 298 2 096 
1600 6 007 5 392 615 566 4 826 
1700 10 709 9 332 1 377 1 136 8 196 
1801 25 426 21 060 4 366 2 445 18 615 
1820 36 232 30 001 6 231   
1870 100 179 90 560 9 619   
1913 224 618 212 727 11 891   
1920 212 938 201 860 11 078   

 
Population (000) 

      
1500 3 942 3 142 800 500 2 642 
1600 6 170 5 170 1 000 700 4 470 
1700 8 565 6 640 1 925 1 036 5 604 
1801 16 103 10 902 5 201 1 625 9 277 
1820 21 226 14 142 7 084 2 071 12 071 
1870 31 393 25 974 5 419 3 337 22 637 
1913 45 649 41 303 4 346 4 728 36 575 
1920 46 821 42 460 4 361 4 864 37 596 

 
Per Capita GDP (1990 Geary–Khamis dollars) 

      
1500 714 762 526 596 793 
1600 974 1 043 615 809 1 080 
1700 1 250 1 405 715 1 096 1 463 
1801 1 579 1 931 839 1 505 2 006 
1820 1 707 2 121 880   
1870 3 191 3 487 1 775   
1913 4 921 5 150 2 736   
1920 4 568 4 754 2 540   

 
Source: GDP as explained in the text. Population in England (excluding Monmouth) interpolated from quinquennial estimates in Wrigley et al. 

(1997), pp. 614–5 for 1541–1871. 1500 to 1541 growth at the rate suggested by Wrigley and Schofield (1981), p. 737 for 1471–1541. 
Monmouth and Wales 1700–1820 population movement from Deane and Cole (1964), p. 103, 1500–1600 assumed to move parallel to 
England. Ireland 1500 and 1600 derived from O Grada in Bardet and Dupaquier (1997) vol. 1, p. 386, 1700–1821 movement from 
Dickson, O Grada and Daultrey (1982), p. 156. Scotland 1500–1600 from McEvedy and Jones (1978), pp. 45–7, 1700 from Deane and 
Cole (1964), p. 6, 1820 from Mitchell (1962), pp. 8–10. 1820–1920 population and GDP movement from Maddison (1995a). 

http://dx.doi.org/10.1787/675115301353
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Aggregate Performance in the West European Core

The aggregate per capita growth rate for the five countries (Belgium, France, Italy, Netherlands
and the United Kingdom) where I have given estimates for 1500–1820 is 0.14 per cent per annum, but
they are a rather mixed bunch. The growth rate in the United Kingdom was 0.27, the Netherlands 0.28,
France 0.16, Belgium 0.13 and zero in Italy. In fact the United Kingdom and the Netherlands are
special cases of fast growth. Italian stagnation was also atypical (as is clear from the stability in its urban
ratio), and there were special forces retarding Belgian growth. Belgian growth was adversely affected
by the break with the Netherlands. Belgium was one of the most prosperous areas of Europe in 1500,
as a centre of international trade and banking and substantial textile production. After the Netherlands
became independent, the port of Antwerp was blockaded for two centuries, there was substantial
migration of capital and skills to Holland. In order to get an approximate picture for Western Europe as
a whole, I made proxy estimates for Austria, Denmark, Finland, Norway, Sweden and Switzerland,
assuming that per capita real GDP increased at 0.17 per cent a year for 1500–1820. For Germany, a
per capita growth rate of 0.14 per cent was assumed, as there was a decline in Germany’s role in
banking and Hanseatic trade, as well as the impact of the 30 years war. When the proxy estimates are
aggregated with the estimates for the 5 countries for which we have better evidence, we find average
per capita growth for the 12 West European core countries of 0.15 per cent a year. This is significantly
slower than Kuznets’ 0.2 per cent hypothesis which I used in Maddison (1995a). I assume here
that average per capita growth in “other” Western Europe (Greece and 13 small countries) was the
same as the average for the 12 core countries.

Table B–14. Urbanisation Ratios in Europe and Asia, 1500–1890
(population in cities 10 000 and over as percentage of total population)

Year 1500 1600 1700 1800 1890

Belgium 21.1 18.8 23.9 18.9 34.5
France 4.2 5.9 9.2 8.8 25.9
Germany 3.2 4.1 4.8 5.5 28.2
Italy 14.9 16.8 14.7 18.3 21.2
Netherlands 15.8 24.3 33.6 28.8 33.4
Scandinavia 0.9 1.4 4.0 4.6 13.2
Switzerland 1.5 2.5 3.3 3.7 16.0
England & Wales 3.1 5.8 13.3 20.3 61.9
Scotland 1.6 3.0 5.3 17.3 50.3
Ireland 0.0 0.0 3.4 7.0 17.6
Western Europe 6.1 7.8 9.9 10.6 31.3

Portugal 3.0 14.1 11.5 8.7 12.7
Spain 6.1 11.4 9.0 11.1 26.8

China 3.8 4.0a n.a. 3.8 4.4
Japan 2.9 4.4 n.a. 12.3 16.0

a) 1650.

Source: European countries from de Vries (1984), pp. 30, 36, 39 and 46 except Italy which is from Malanima (1988b); China and Japan from
Rozman (1973) adjusted to refer to the ratio in cities 10 000 and over, see Maddison (1998a) pp. 33–36.

http://dx.doi.org/10.1787/675115301353
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Spain and Portugal

Yun’s (1994) rough per capita GDP estimates for Castile (about three–quarters of Spain) suggest a
per capita growth rate of about 0.22 per cent for 1580–1630, with a decline thereafter, and a level in
1800 slightly below the 1630 peak. He makes spot estimates of output levels in current prices for
6 benchmark years within the period 1580 to 1800 and deflates with a price index for food products.
His firmest evidence relates to agricultural output and food consumption, but his indicators for secondary
and tertiary activity are weak. He concludes that his “trajectory seems congruent with what we know
about the evolution of the Castilian economy: expansion until the end of the sixteenth century; agrarian
recession, decomposition of the urban network and industrial and commercial crisis during the
seventeenth, with a subsequent fall of the GDP revealed in our numbers; and growth on the basis of
the poorly developed urban structures and the greater dynamism of the outlying areas in the eighteenth
century”. I assumed a growth rate of Spanish GDP per capita of 0.25 per cent a year for 1500–1600, no
advance in the seventeenth century and some mild progress from 1700 to 1820. I adopted a similar
profile for Portugal.

Eastern Europe and USSR

For these two areas direct evidence was lacking. As a proxy I assumed slower per capita GDP
growth than in Western Europe at 0.1 per cent per annum for 1500–1820 (as I did in Maddison, 1995a).

Western Offshoots

For the United States, Gallman (1972) p. 22 estimated per capita growth in net national product
of 0.42 per cent a year between 1710 and 1840 (taking the mid–point of the range he suggests for
1710). Adjusting for the faster growth of per capita income in 1820–40 (see Maddison, 1995a, p. 137),
Gallman’s estimate implies a per capita growth of about .29 per cent a year for the non–indigenous
population, from a level of $909 in 1700 to $1 286 in 1820. Gallman’s estimate included only the
white and black population. In 1820, the indigenous population was only 3 per cent of the total. In
1700, it was three–quarters of the total (see Table B–15). Assuming the indigenous population had a
per capita income of $400 in both 1700 and 1820, the average level for the whole population was
$527 in 1700 and $1 257 in 1820. For 1500 and 1600, the population consisted entirely of hunter–
gatherer Indians, and an average income of $400 a head was assumed.

Mancall and Weiss (1999) have recently estimated US per capita income for 1700 and 1800, with
separate assessments for whites, slaves and Indians. Their “multicultural” estimate (p. 35) shows a per
capita growth rate of only 0.28 per cent a year for 1700–1800, compared with my 0.73 per cent a year
for 1700–1820. I consider their growth rate to be much too slow, given the huge change in the ethnic
composition of the population in the period. They show no figures for population or total GDP, so it is
not possible to replicate their “multicultural” measure. They make no reference to the Gallman estimate
I used.

For the other Western Offshoots, Canada, Australia and New Zealand, the great bulk of the 1500–
1700 population were indigenous hunter–gatherers, and I assumed a per capita GDP of $400 for 1500,
1600, and 1700.
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Table B–15. Ethnic Composition of the US Population, 1700–1820
(000)

Indigenous White Black Total

1700 750 223 27 1 000
1820 325 7 884 1 772 9 981

Source: US Bureau of the Census, Historical Statistics of the United States: Colonial Times to 1970, 1975, pp. 14 and 18 for 1820, p. 1168 for
1700 white and black populations. Indian population figures from Rosenblat (1945) for 1820; 1700 as explained above.

Table B–16. Ethnic Composition of Latin American Population in 1820
(000)

Indigenous White Black Mixed Total

Mexico 3 500 1 200 10 1 880 6 590
Brazil 500 1 500 2 200 300 4 500
Caribbean Islands 0 420 1 700 350 2 470
Other Latin America 3 160 1 300 200 3 000 7 660
Total Latin America 7 160 4 420 4 110 5 530 21 220

Source: Table B–4 for Brazil, otherwise from Rosenblat (1945).

Mexico

My per capita income estimate for 1820 is $759 (see Appendix A). At that time the indigenous
population was about 53 per cent of the total (see Table B–16). There was a thin layer of “peninsular”
Spaniards (about 1 per cent of the population) who ran the army, administration, the church, trading
monopolies and part of the professions. They had a baroque life style with sumptuous residences and
retinues of servants. About a sixth of the population were criollos, i.e. whites of Spanish origin, who
had been born in Mexico. They were hacienda owners, merchants, part of the clergy, army and
professions. The third social group, over a quarter of the population, were mestizos originating from
unions between whites and Indians. They were generally workers, farm hands, servants and some were
rancheros. I assume a per capita income of $425 for the native population. The aggregate estimate for
1820 implies an average per capita income of $1 140 for the non–native population. 1500–1700 per
capita income level of the two segments of the population was assumed to be the same as in 1820, but
the average was lower for the two segments combined, because the non–native population was only a
quarter of the total in 1700, 4 per cent in 1600, and negligible in 1500.

Other Latin America

In 1500, other parts of Latin America were poorer than Mexico. Except in Peru, most of the
inhabitants were hunter gatherers rather than agriculturalists. They also had a lower per capita income
than Mexico at the end of the colonial period in 1820. Thus their per capita income grew more slowly
than in Mexico from 1500 to 1820. I assumed that the growth differential between Mexico and the rest
of Latin America was stable between 1500 and 1820.

http://dx.doi.org/10.1787/675115301353
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China

Maddison (1998a) contains an extensive analysis of the course of population, total output, and
per capita product over the past 2000 years. There is a greater mass of survey material on Chinese
population for the past two millennia than for any other country, thanks to the bureaucratic system and
its efforts to monitor economic activity for tax purposes.

In assessing the growth of agricultural output, Perkins (1969) is a masterpiece of scholarly endeavour,
covering the period 1368–1968, on which I relied heavily. Perkins’ analysis is basically Boserupian.
He feels that China responded successfully to population pressure, and managed to sustain more or
less stable per capita consumption over the period he covers. This was achieved by increases in cultivated
area, in per capita labour input, and land productivity. It involved heavy inputs of traditional fertilisers,
irrigation, development of crop varieties and seeds which permitted multiple cropping, diffusion of
best–practice techniques by officially sponsored distribution of agricultural handbooks (available at an
early stage due to the precocious development of paper and printing). Crops from the Americas were
introduced after the mid–sixteenth century. Maize, peanuts, potatoes and sweet potatoes added
significantly to China’s output potential because of their heavy yields and the possibility of growing
them on inferior land. Tobacco and sugar cane were widely diffused in the Ming period. The pattern of
Chinese food consumption was heavily concentrated on proteins and calories supplied by crop
production which makes more economic use of land than pastoral activities. Chinese consumption of
meat was very much lower than in Europe and concentrated on poultry and pigs which were scavengers
rather than grazing animals. Milk and milk products were almost totally absent. Chinese also made
very little use of wool. Ordinary clothing came largely from vegetable fibres (hemp, ramie, and then
cotton). Quilted clothing supplied the warmth that wool might have provided. The richer part of the
population used silk. Silk cocoons were raised on mulberry bushes often grown on hillsides which
were not suitable for other crops.

Chinese rural households had many labour–intensive activities outside farming. They raised fish
in small ponds, used grass and other biomass for fuel. Important “industrial” activities were centred in
rural households. Textile spinning and weaving, making garments and leather goods were largely
household activities. The same was true of oil and grain milling; drying and preparation of tea leaves;
tobacco products; soybean sauce; candles and tung oil; wine and liqueurs; straw, rattan and bamboo
products. Manufacture of bricks and tiles, carts and small boats, and construction of rural housing were
also significant village activities. Chinese farmers were engaged in a web of commercial activity carried
out in rural market areas to which virtually all villages had access. All these non–farm activities appear
to have intensified in the Sung dynasty (960–1280). Thereafter some proportionate increase seems
plausible because of the growing importance over the long term of cash crops like cotton, sugar,
tobacco and tea. In the nineteenth century well over a quarter of GDP came from traditional handicrafts,
transport, trade, construction and housing and most of these were carried out in rural areas. It seems
likely that their proportionate importance was just as large in 1500 as it was in 1820.

On the basis of Rozman’s (1973) rough estimates, it would seem that there were no dramatic
changes in the proportion of the urban population (persons living in towns with a population of 10 000
or more) in China between the Tang dynasty and the beginning of the nineteenth century. This is in
striking contrast to the situation in Western Europe, and is a significant piece of corroborative evidence
of the comparative performance of China and Europe.

Another type of evidence which is very useful is the detailed documentation and chronology of
Chinese technology in Needham’s magnum opus on Chinese science and civilisation. Although it is
weak in analysing the economic impact of invention, it is an invaluable help in assessing comparative
development in agriculture, metallurgy, textile production, printing, shipbuilding, navigation etc. and
in its assessment of Chinese capacity to develop the fundamentals of science.
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The big advance in Chinese land productivity, and the more modest advance in living standards
came before the period we are examining here. The big shift from wheat and millet farming in North
China, to much more intensive wet rice farming south of the Yangtse came in the Sung dynasty (tenth
to thirteenth century). The evidence strongly suggests that per capita GDP stagnated for nearly six
centuries thereafter although China was able to accommodate a large rise in population through extensive
growth.

India

Maddison (1971) contained an analysis of the social structure and institutions of the Moghul
Empire and of British India. For the Moghul period, I relied heavily on the economic survey of Abul
Fazl, Akbar’s vizier, carried out at the end of the sixteenth century (see translation by Jarrett and Sarkar,
1949). I had no firm conclusions on the growth rate from 1500 to 1820, but there was little evidence to
suggest that it was a dynamic economy. There is no reason to think that the British takeover had a
positive effect on economic growth before the 1850s.

The Cambridge Economic History of India, Vol.1 (Raychaudhuri and Habib, 1982) does not address
the growth question very directly, and deals with India by major area, without trying to generalise for
the country as a whole. Habib suggests that farm output per head of population may have been higher
in 1595 than in 1870, or 1900, and bases this inference on the availability of more cultivatable land per
head at the earlier period and apparently greater relative availability of bullocks and buffaloes as draft
animals. On the other hand he also stresses the introduction of new crops in the seventeenth and
eighteenth centuries. He is more upbeat about manufacturing: “The expansion of the domestic and
foreign markets, and the rising public expenditure on urban developments, public monuments and the
army suggest an upward trend in output and possibly labour productivity.” (p. 305)

Shireen Moosvi (1987, p. 400) assumes that rural per capita consumption was about the same in
1601 as in 1901, but that urban income was bigger at the earlier date. She therefore assumes an aggregate
per capita consumption level 5 per cent higher at the first date. Moreland (1920, p. 274) using the same
sort of evidence as Habib and Moosvi, but with less intensive scrutiny, concluded that India was almost
certainly not richer at the death of Akbar than in 1910–14, “and probably that she was a little poorer”.

My own judgement is that Indian per capita income fell from 1700 to the 1850s due to the
collapse of the Moghul Empire and the costs of adjusting to the British regime of governance (see
analysis in Chapter 2).

Japan

There are no previous estimates of the long term macroeconomic performance of Japan before
the Meiji Restoration of 1868. However, one can get some idea of what happened by comparing
Japanese and Chinese experience.

In the seventh century, Japan tried to model its economy, society, religion, literature and institutions
on those of China. Admiration for things Chinese continued until the eighteenth century, even though
Japan was not integrated into the Chinese international order (with two brief exceptions) as a tributary
state. However, Japan never created a meritocratic bureaucracy but let the effective governance of the
country fall into the hands of a hereditary and substantially decentralized military elite. The institutional
history of Japan from the tenth to the fifteenth century therefore had a closer resemblance to that of
feudal Europe than to that of China.

Japan copied the institutions of Tang China in the seventh century, creating a national capital at
Nara, on the model of China’s Chang–an. It also adopted Chinese style Buddhism, and allowed its
religious orders to acquire very substantial properties and economic influence. It adopted Chinese
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ideograms, the kanji script, Chinese literary style, Chinese clothing fashions, the Chinese calendar,
methods of measuring age and hours. There was already a substantial similarity in the cropping mix
and food consumption, with a prevalence of rice agriculture, and much smaller consumption of meat
and meat products than in Europe. There was greater land scarcity in Japan and China than in Europe
or India, so the agriculture of both countries was very labour–intensive.

Although Japanese emperors continued to be nominal heads of state, governance fell into the
hands of a hereditary aristocracy. From 1195 to 1868, the effective head of state was a military overlord
known as the shogun.

From the seventh to the ninth century, the central government controlled land allocation in imitation
of Tang China, but ownership gradually devolved on a rural military elite. The shoen was a complex
and fragmented feudal system. Many layers of proprietors claimed a share of the surplus from a servile
peasantry.

Technological progress and its diffusion were facilitated in China by its bureaucracy to a degree
which was not possible in Japan, which had no educated secular elite. Knowledge of printing was
available almost as early as in China, but there was little printed matter except for Buddhist tallies and
talismans. The Chinese, by comparison, used printed handbooks of best–practice farming to disseminate
the methods of multicropping, irrigation and use of quick ripening seeds which the Sung dynasty
imported from Vietnam. The degree of urbanisation was smaller in Japan than in China. The division of
Japan into particularistic and competing feudal jurisdictions meant that farming and irrigation tended
to develop defensively on hillsides. The manorial system also inhibited agricultural specialisation and
development of cash crops.

Whilst the Chinese had switched from hemp to cotton clothing in the fourteenth century, the
change did not come in Japan until the seventeenth. Until the seventeenth century, Japanese production
of silk was small, and consumption depended on imports from China. Shipping and mining technology
remained inferior to that in China until the seventeenth century. Rural by–employments were slower to
develop than in China.

The old regime collapsed in Japan after a century of civil war (sengoku) which started in 1467. The
capital city, Kyoto, was destroyed early in these conflicts, with the population reduced from 400 000 to
40 000 by 1500. A new type of regime emerged from the wreckage, with a new type of military elite.

Tokugawa Ieyasu established his shogunal dynasty in 1603, after serving two successive military
dictators, Nobunaga (1573–82) and Hideyoshi (1582–98) who had developed some of the techniques
of governance which Ieyasu adopted (notably the demilitarisation of rural areas, the kokudaka system
of fiscal levies based initially on a cadastral survey, the reduction in ecclesiastical properties, and the
practice of keeping daimyo wives and children as hostages).

The Tokugawa shogun controlled a quarter of the land area directly. The imperial household and
aristocracy in Kyoto had only 0.5 per cent of the fiscal revenue, the Shinto and Buddhist temple authorities
shared 1.5 per cent. A third was assigned to smaller daimyo who were under tight control. The rest
was allocated to bigger more autonomous (tozama) daimyo in rather distant areas who were already
feudal lords before the establishment of the Tokugawa regime. These were potential rivals of the
shogunate and eventually rebelled in the 1860s. But the shogun in fact held unchallenged hegemonial
power after 1615 when he killed Hideyoshi’s family and destroyed his castle in Osaka. The Tokugawa
shoguns neutered potential daimyo opposition by keeping their families hostage, and their incomes
precarious (between 1601 and 1705, “some 200 daimyo had been destroyed; 172 had been newly
created; 200 had received increases in holdings; and 280 had their domains transferred”
— Hall, 1991 (pp.  150–1). The shogun’s magistrates directly administered the biggest cities (Edo, Kyoto,
Osaka and some others), operated as the emperor’s delegate, controlled foreign relations and the
revenue from gold and silver mines.
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The Tokugawa shogunate was not ideal for economic growth or resource allocation but it exercised
a more favourable influence than the Kamakura (1192–1338) and Ashikaga (1338–1573) shogunates
which preceded it. It initiated a successful process of catch–up and forging ahead. Between 1600 and
1868 Japanese per capita income probably rose by about 40 per cent, moving from a level below
China, to a significantly higher position, in spite of the heavy burden of supporting a large and functionally
redundant elite.

The Tokugawa established a system of checks and balances between the leading members of the
military elite (daimyo) who had survived the civil war. It ensured internal peace on a lasting basis.
Rural areas were completely demilitarised by Hideyoshi’s 1588 sword hunt and the Tokugawa
government’s gradual suppression of the production and use of Western type firearms which the
Portuguese had introduced in 1543.

The daimyo and their military vassals (the samurai) were compelled to live in a single castle town
in each domain, and abandon their previous managerial role in agriculture. As compensation they
received stipends in kind (rice), which was supplied by the peasantry in their domain. Daimyo had no
fixed property rights in land and could not buy or sell it. The shogun could move daimyo from one part
of the country to another, confiscate, truncate or augment their rice stipends in view of their behaviour
(or intentions as determined by shogunal surveillance and espionage). Daimyo were also required to
spend part of the year in the new capital Edo (present day Tokyo), and to keep their families there
permanently as hostages for good behaviour. Daimyo were not required to remit revenue on a regular
basis to the shogunal authority, though they had to meet the very heavy costs of their compulsory
(sankin kotai) residence in Edo and respond to ad hoc demands for funds for constructing Edo and
rebuilding it after earthquake damage.

This system of goverment was very expensive compared with that of China. The shogunal, daimyo
and samurai households were about 6.5 per cent of the Japanese population, compared with 2 per cent
for the bureaucracy, military and gentry in China. Fiscal levies accounted for 20–25 per cent of Japanese
GDP compared with about 5 per cent in China, though the Chinese gentry had rental incomes and the
Chinese bureaucracy had a substantial income from non–fiscal exactions. The Tokugawa did, however,
achieve some savings by a very substantial reduction in Buddhist income and properties. They also made
an ideological shift away from religion towards neo–confucianism. In both respects they were replicating
changes which occurred in China in the ninth century.

The economic consequences of these political changes were important for all parts of the economy.

Growth of Farm Output in the Tokugawa Period

The farm population were no longer servile households subjected to arbitrary claims to support
feudal notables and military. Rice levies were large but more or less fixed and fell proportionately
over time as agriculture expanded. The ending of local warfare meant that it was safer to develop
agricultural land in open plains. There was greater scope for land reclamation and increases in area
under cultivation. This was particularly true in the previously underdeveloped Kanto plain surrounding
the new capital Edo.

Printed handbooks of best practice agriculture started to appear on Chinese lines. Nogyo Zensho
(Encyclopaedia of Farming, 1697) was the earliest commercial publication, and by the early eighteenth
century there were hundreds of such books (see Robertson, 1984). Quick ripening seeds and double
cropping were introduced. There was increased use of commercial fertiliser (soybean meal, seaweed
etc.), and improvement in tools for threshing. There was a major expansion of commercial crops —
 cotton, tobacco, oil seeds, sugar (in South Kyushu and the Ryuku islands), and a very substantial
increase in silkworm cultivation. Large scale land reclamation was initiated in the 1720s — partly
financed by merchants.
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Some idea of the progress of agricultural production in Tokugawa Japan can be derived from the
kokudaka cadastral surveys initiated by Hideyoshi between 1582 and 1590. They assessed the productive
capacity of land in terms of koku of rice equivalent (i.e. enough to provide subsistence for one person
for a year). The koku as a volumetric measure equivalent to 5.1 US bushels or to 150 kilograms in terms
of weight. This kokudaka assessment was the basis on which the shogun allocated income to daimyo.
The smallest daimyo were allocated 10 000 koku, the biggest got much larger allocations (over a million
koku in the Kaga domain at Kanazawa on the Japan Sea coast, 770 000 for the Satsuma domain in
Southern Kyushu). In 1598, the total was estimated to be 18.5 million. The official estimate increased
over time, as the cultivated area increased, but there were substantial and varying degrees of
mismeasurement of the aggregate. Craig (1961, p. 11) gives examples of the difference between nominal
and actual productive capacity for the late Tokugawa period; the actual yield for the 9 domains he
specifies was one third higher than the official assessment. Nakamura (1968) made an estimate of
cereal production for 1600 to 1872 which was adjusted to eliminate these variations in coverage of the
official statistics. Table B–17 shows that cereal output per capita increased by 18 per cent from 1600 to
1820, and probably by a quarter over the Tokugawa period as a whole. In 1874, rice and other cereals
were 72 per cent of the value of gross farm output, other traditional products 10.7 per cent, and relatively
new crops (cotton, sugar, tobacco, oil seeds, silk cocoons and potatoes) 17.2 per cent. Most of the
latter were absent in 1600 and most of these escaped taxation, so their production grew faster than
cereals. If one assumes that these other items were about 5 per cent of output in 1600, this would
imply a growth of total farm output per capita of about a quarter from 1600 to 1820, and over 40 per
cent for the Tokugawa period as a whole. For the period before 1600 there is no real quantitative
evidence, but it seems likely that there was little growth in agricultural output per head in the sixteenth
century which was so severely plagued by civil war.

Table B–17. Japanese Cereal Production and Per Capita Availability, 1600–1874

Cereal Production Population Per Capita
Availability

(000 koku) (000 metric tons) (000) (kg)

1600 19 731 2 960 18 500 160
1700 30 630 4 565 27 000 169
1820 39 017 5 853 31 000 189
1872 46 812 7 022 34 859 201
1874 49 189 7 378 35 235 209

Source: First column for 1600–1872 from Hayami and Miyamoto (1988), p. 44; with 1820 derived by interpolation of their figures for 1800 and
1850. Their estimates were derived from Satoru Nakamura (1968), pp. 169–171. 1874 cereal production from Ohkawa, Shinohara and
Umemura (1966), volume 9, Agriculture and Forestry, p. 166, with an upward adjustment of rice output by 1 927 koku — see Yamada
and Hayami (1979), p. 233. In 1874, adjusted cereal output represented 72 per cent of the value of gross agricultural output at 1874–6
prices, other traditional crops 10.8 per cent, and other crops 17.2 per cent (see vol. 9, p. 148). The latter group consisted of industrial
crops, potatoes and sericulture, most of which were unimportant in 1600. It seems highly likely therefore that per capita farm output rose
more rapidly than cereal output. Col. 2, koku (150 kg.) converted into metric tons. Col. 3 is my estimate of population from Table B–7.
Col. 4 equals col. 2 divided by col. 3. The standard production measure in Tokugawa Japan was in terms of husked rice, whereas in
China the standard unit was unhusked rice. Perkins (1969) assumed a per capita availability of 250 kg. of unhusked rice for China in the
period shown here. Using Perkins' (1969, p. 305) coefficient, this meant a per capita availability of 167 kg. of husked rice — higher than
Japan in 1600, but lower from 1700 onwards. In 1872, Japan had net imports of rice which raised per capita availability to 219 kg, and
in 1874 to 231 kg.

http://dx.doi.org/10.1787/675115301353
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Performance in the Non–Farm Sector

Most analysts of the Tokugawa period (Smith, 1969; Hanley and Yamamura, 1977; Yasuba, 1987)
stress the growing importance of industrial and commercial by–employments in rural areas.

Smith (1969) produced the classic analysis of rural non–farm activity, drawing on a 1843 survey
of 15 districts of the Choshu domain. Komonoseki county had a population of 6501 families in a region
at the extreme south of Honshu, with a big coastline projecting into the inland sea between Kyushu
and Shikoku — an area particularly advantageous for trade with other parts of Japan. 82 per cent of the
population were farmers, but 55 per cent of net income originated outside agriculture. The arithmetic
average of Smith’s district ratios suggests that industry produced nearly 28 per cent of family income. I am
skeptical of the representativity of the Kaminoseki sample. If it were typical of all rural areas, and urban
areas had a proportionately greater commitment to non–agriculture, one could expect over 30 per cent
of late Tokugawa GDP to have been derived from industry.

Nishikawa (1987) presents a much more sophisticated and comprehensive account of the Choshu
economy in the 1840s. Using the same survey material he constructed a set of aggregate input–output
accounts. His analysis covers 107 000 households (520 000 population) including both rural and urban
areas, i.e. a sample 16 times bigger than Smith’s. His approach is in the national accounting tradition with
careful consistency checks, merging of different data sources to estimate the labour force, gross output
and value added by economic sector. On a value added basis, manufacturing (including handicrafts)
accounts for 18.8 per cent of his aggregate. However, he points out that the survey data were seriously
deficient for output. His aggregate therefore excludes daimyo–samurai military and civil government
services, the activity of monks, nuns, priests and servants, urban services “concentrated in ̀ entertainment’
such as inns, restaurants, teahouses, brothels, streetwalking, hair–dressing, massage and so forth”. There
is no imputation for residential accommodation. The construction sector is also omitted. If we augment
Nishikawa’s aggregate by a quarter to include the omitted items and bring it to a GDP basis, the structure
of value added in Choshu in the 1840s would have been 53 per cent for agriculture, forestry and fisheries,
15 per cent for manufacturing, 32 per cent for the rest (including services and construction). Other very
interesting features of the Nishikawa accounts are estimates of Choshu’s transactions with other parts of
Japan and demonstration of the physiocratic bias in the Tokugawa fiscal regime. 97 per cent of tax revenue
consisted of levies on agriculture, 3 per cent was derived from levies on non agriculture. Apart from his
structural analysis, Nishikawa also ventures an estimate of the rate of growth of per capita Choshu income
between the 1760s and the 1840s of 0.4 per cent a year. However, this is based entirely on land survey
estimates for fiscal purposes.

In 1500, less than 3 per cent of Japanese lived in towns of 10 000 population and over. By 1800 more
than 12 per cent lived in such cities. Edo which had been a village became a city of a million inhabitants.
There were more than two hundred castle towns, half of whose population were samurai. Kanazawa and
Nagoya were the biggest with a population over 100 000. The old capital, Kyoto, had half a million (being the
seat of the Emperor and his court and the centre of a prosperous agricultural area). Osaka became a large
commercial metropolis, similar in size to Kyoto. This four–fold increase in the urban proportion contrasted
with a stable and much lower ratio in China. Japan had a smaller proportion of small towns than China,
because concentration of samurai in one single castle town per domain was accompanied by compulsory
destruction of scattered smaller fortified settlements. There was also a decline in the size of Osaka in the
eighteenth century as commercial activity increased in smaller towns and rural areas.

The urban centres created a market for the surrounding agricultural areas. They also created a
demand for servants, entertainment and theatres. Merchants ceased to be mere quartermasters for the
military, and acted as commodity brokers, bankers and money–lenders. They were active in promoting
significant expansion of coastal trade and shipping in the inland sea (see Crawcour, 1963). Thus there
was clearly a substantial increase in many types of service activity per head of population in Tokugawa
Japan. However, the biggest service industry was that of the samurai and daimyo who supplied an
exaggeratedly large amount of military and civil governance. The evidence suggests that they remained a
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stable proportion of the population throughout the Tokugawa epoch. Yamamura’s (1974) study suggests
there was not much change in their household real incomes, and Smith’s work on the falling incidence of
fiscal levies in agriculture helps to reinforce this latter conclusion.

There was a very substantial increase in levels of education in Tokugawa Japan, and an emphasis
on secular neo–confucian values rather than Buddhism. This improved the level of popular culture and
knowledge of technology. There was a huge increase in book production and circulation of woodblock
prints. Between the eighth century and the beginning of the seventeenth fewer than 100 illustrated
books appeared in Japan but by the eighteenth there were large editions of books with polychrome
illustrations and 40 per cent literacy of the male population.

In 1639, the Jesuits and the Portuguese traders were expelled from Japan, Christianity was
suppressed and contact with Europeans was restricted to the small Dutch trading settlement in the
South of Japan, near Nagasaki. This was done because the Portuguese were intrusive and thought to be
a political threat. The Togugawa were aware of the Spanish takeover in the Philippines and wanted to
avoid this in Japan. The Dutch were only interested in commerce, but in the course of their long stay in
Japan, their East India Company appointed three very distinguished doctors in Deshima (Engelbert
Kaempfer, 1690–2, an adventurous German savant and scientist; C.P. Thunberg, 1775–6, a distinguished
Swedish botanist; and Franz Philipp von Siebold, 1823–9 and 1859–62, a German physician and
naturalist). These scholars wrote books which were important sources of Western knowledge about
Japan, but they also had a significant impact in transmitting European science and technology to
Japan.

The Japanese had depended on Chinese books for knowledge of the West (Chinese translations
of works by Matteo Ricci and other Jesuits in Peking), but in 1720 the shogun, Yoshimune, lifted the
ban on European books. An important turning point occurred in 1771 when two Japanese doctors
observed the dissection of a corpse and compared the body parts (lungs, kidneys and intestines) with
those described in a Chinese book and a Dutch anatomy text. The Dutch text corresponded to what
they found, and the Chinese text was inaccurate (see Keene, 1969). As a result translations of Dutch
learning (rangaku) became an important cultural influence. Although they were limited in quantity,
they helped destroy Japanese respect for “things Chinese”, and accentuate curiosity about “things
Western”.

Japanese exposure to Western knowledge was more limited than Chinese, but its impact went
much deeper. The old tradition was easier to reject in Japan as it was foreign. However, contacts with
foreigners and foreign ideas were often frowned upon by the authorities. Von Siebold was expelled
from Japan in 1829, and a Japanese friend was executed for giving him copies of Ino Tadataka’s
magnificent survey maps for the Kuriles and Kamchatka. Nevertheless, the Dutch window into the
Western world was important and influential in preparing the ground intellectually for the Meiji
Restoration of 1868. Dutch learning (painfully acquired) was the major vehicle of enlightenment for
Japan’s greatest Westerniser, Yukichi Fukuzawa (1832–1901), whose books sold millions of copies,
and who founded Keio University on Western lines.

Although the Tokugawa regime had a positive impact on Japanese growth, it had certain drawbacks.

It involved the maintenance of a large elite whose effective military potential was very feeble in
meeting the challenges which came in the nineteenth century, and whose life style involved extremely
lavish expenditure. The Meiji regime was able to capture substantial resources for economic development
and military modernisation by dismantling these Tokugawa arrangements.

The system of hereditary privilege and big status differentials with virtually no meritocratic element,
meant a large waste of potential talent. The frustrations involved are clearly illustrated in Fukuzawa’s
autobiography. The Tokugawa system was inefficient in its reliance on a clumsy collection of fiscal revenue
in kind and overdetailed surveillance of economic activity. It also imposed restrictions on the diffusion of
technology. One example of this was the ban on wheeled vehicles on Japanese roads and the virtual
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absence of bridges. These restrictions were imposed for security reasons, but made journeys very costly
and time consuming. There were also restrictions on the size of boats which inhibited coastal shipping,
foreign trade, and naval preparedness. There were restrictions on property rights (buying and selling of
land), arbitrary levies by the shogun, cancellation of daimyo debts, or defaults by samurai which inhibited
private enterprise.

All of these, plus increasing pressures on Japan from Russia, England and the United States,
eventually led to the breakdown of the Tokugawa system.

Aggregate Japanese Performance

There has been a good deal of research on the economic history of the Tokugawa period, but
hitherto no aggregative quantification of performance except at a regional level. Most of the postwar
revisionist historians (Akira Hayami, Yasuba, Nishikawa, Hall, Smith, Hanley and Yamamura) agree (in
contrast to earlier Marxists) that there was substantial economic advance.

Levels of income were probably depressed in 1500 as a result of civil war but there may have
been a modest increase in Japanese per capita income in the sixteenth century. For 1600–1820, there
are indicators of substantial increase in performance in several sectors of the economy. For farming as
a whole (including new crops — cotton, sugar, tobacco, oil seeds, silk cocoons and potatoes), gross
output per head of population rose by about a quarter (see Table B–17 and accompanying text), and
value added by somewhat less. In the early Tokugawa period, agriculture probably represented well
over half of GDP.

There is substantial evidence of an expansion in the importance of rural household activity, and
the large increase in the size of the urban population led to an increase in commercial activity and
urban services. There were substantial improvements in education, and a large increase in book
production. It seems likely that all these activities rose faster than agriculture.

An offset to these elements of dynamism was the high cost of the Tokugawa system of governance.
The elite of samurai, daimyo and the shogunate absorbed nearly a quarter of GDP. Their official function
was to provide administrative and military services. But the way this fossilised elite functioned was
extremely wasteful and put inreasing strain on the economy. The apparatus of government was a
system of checks and balances — an armed truce whose original rationale had been to end the civil
wars which lasted from the mid–fifteenth to the mid–sixteenth century.

My overall assessment (see Table B–21) is that from 1500 to 1820 Japanese GDP per capita rose
by a third. This was enough to raise its level above that of China and most of the rest of Asia.

Other Asia

Other Asia is a miscellaneous conglomerate of countries with about 12.5 per cent of Asia’s
population and about 12 per cent of GDP in 1820. For most of them, there is not much hard evidence
for assessing their GDP performance from 1500 to 1820.

Indonesia is the largest of these countries. The estimates in Tables 2–21c and 2–22 show that
most of the modest rise in per capita income from 1700 to 1820 accrued to European and Chinese
trading interests. Boomgaard (1993) pp. 208–210 came to a similar conclusion for 1500–1835. He
found that the “Dutch and Chinese introduced new technologies, organisational skills and capital,
which strengthened the non–agricultural sectors, and led to the introduction of some cash crops (coffee
and sugar). However, they also pushed the Javanese out of the more rewarding economic activities and
increased the burden of taxation and corvee levies”.
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Korea was the second biggest of the “other Asia” countries. Until the 1870s, it was a hermit
kingdom with only exiguous contact with the outside world except China. Its social organisation and
technology were very close to the Chinese model, and there is reason to suppose that its economic
performance was similar to that of China, i.e. stagnant per capita income at a level above the Asian
norm. The major disturbances to Korean development because of the Mongol and Japanese invasions
happened before 1500.

The Indochinese states were also Chinese tributaries. They were more open to foreign trade than
Korea, but there do not seem to be grounds for supposing that per capita income changed much in the
period under consideration.

In 1500, the Ottoman Empire had control over a large part of Western Asia and the Balkans. In 1517
it took control of Syria and Egypt and suzerainty of Arabia. The Empire had widespread trading interests
in Asia. By the eighteenth century, it had entered a long period of decline, and its trading interests in Asia
had been taken over by Europeans. Although estimates of per capita income are not available, there is
enough evidence (see Inalcik (1994) and Faroqui et al., 1994) to suggest that it was lower in 1820 than
in 1500. In Iran; the second biggest country in West Asia, it also seems very unlikely that per capita
income in 1820 was as high as in the heyday of the Safavid dynasty in the sixteenth and seventeenth
centuries.

Africa

I assumed that African per capita income did not change from 1500 to 1700.

GDP AND GDP PER CAPITA FROM FIRST CENTURY TO 1000 A.D.

Before 1500, the element of conjecture in the estimates is very large indeed. The derivation of
per capita GDP levels for China and Europe are explained in Maddison (1998a), and the conjectures
for other areas are explained below. In all cases GDP is derived by multiplying the per capita levels by
the independently estimated levels of population.

Maddison (1998a) contained estimates of Chinese economic performance from the first century
onwards. The evidence suggested that per capita GDP in the first century (in the Han dynasty) was
above subsistence levels — about $450 in our numeraire (1990 international dollars), but did not change
significantly until the end of the 10th century.

During the Sung dynasty (960 — 1280) Chinese per capita income increased significantly, by
about a third, and population growth accelerated. The main reason for this advance was a major
transformation in agriculture. Until the Sung dynasty, large parts of South China had been relatively
underdeveloped. Primitive slash and burn agriculture and moving cultivation had been practiced, but
the climate and accessibility of water gave great potential for intensive rice cultivation. The Sung rulers
developed this potential by introducing quick ripening strains of rice imported from Indochina. They
exploited new opportunities to diffuse knowledge of agricultural technology by printing handbooks of
best practice in farming. As a result there was a major switch in the centre of gravity, with a substantial
rise in the proportion of people in rice growing south of the Yangtse, and a sharp drop in the proportionate
importance of the dry farming area (millet and wheat) of North China. Increased density of settlement in
the South gave a boost to internal trade, a rise in the proportion of farm output which was marketed,
productivity gains from increased specialisation of agricultural production in response to higher living
standards. The introduction of paper money facilitated the growth of commerce, and raised the proportion
of state income in cash from negligible proportions to more than half.



The World Economy: A Millennial Perspective

ISBN 92-64-02261-9 – © OECD 2006 260

For most of the rest of Asia, it seemed reasonable here to assume that the level of per capita
income was similar to that in China and showed no great change from the first century to the year
1000. The $450 level of per capita income assumed here is sufficiently above subsistence to maintain
the governing elite in some degree of luxury and to sustain a relatively elaborate system of governance.
Japan was a rather special case. In the first century, it was a subsistence economy in course of transition
to agriculture from hunting and gathering, and from wooden to metal tools. By the year 1000, it had
made some progress but lagged well behind China.

In Maddison (1998a), pp. 25, 37–38, it was assumed that European per capita income levels in the
first century were similar to those in China. Goldsmith (1984) provided a comprehensive assessment of
economic performance for the Roman Empire as a whole, and also provided a temporal link, suggesting
that Roman levels were about two fifths of Gregory King’s estimate of English income for 1688.

 The West Asian and North African parts of the Roman Empire were at least as prosperous and
urbanised as the European component, which warrants the assumption of similar levels of income
there.

Between the first century and the year 1000, there was a collapse in living standards in Western
Europe. Urbanisation ratios provide the strongest evidence that the year 1000 was a nadir. The urban
ratio of Roman Europe was around 5 per cent in the first century. This compares with zero in the year
1000, when there were only 4 towns with more than 10 000 population (see Maddison, 1998a, p. 35).
The urban collapse and other signs of decline warrant the assumption of a relapse more or less to
subsistence levels ($400 per capita) in the year 1000.

For the Americas, Australasia, Africa south of the Sahara, Eastern Europe and the area of the
former USSR, I have assumed that more or less subsistence levels of income ($400 per capita) prevailed
from the first century to the end of the first millennium.
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Table B–19. Rates of Growth of World GDP, 20 Countries and Regional Totals, 0–1998 A.D.
(annual average compound growth rates)

Year 0–1000 1000–1500 1500–1820 1820–70 1870–1913 1913–50 1950–73 1973–98

Austria 0.33 1.45 2.41 0.25 5.35 2.36
Belgium 0.41 2.25 2.01 1.03 4.08 2.08
Denmark 0.38 1.91 2.66 2.55 3.81 2.09
Finland 0.60 1.58 2.74 2.69 4.94 2.44
France 0.39 1.27 1.63 1.15 5.05 2.10
Germany 0.37 2.01 2.83 0.30 5.68 1.76
Italy 0.21 1.24 1.94 1.49 5.64 2.28
Netherlands 0.56 1.70 2.16 2.43 4.74 2.39
Norway 0.54 1.70 2.12 2.93 4.06 3.48
Sweden 0.66 1.62 2.17 2.74 3.73 1.65
Switzerland 0.50 1.85 2.43 2.60 4.51 1.05
United Kingdom 0.80 2.05 1.90 1.19 2.93 2.00
12 Countries Total 0.42 1.71 2.14 1.16 4.65 2.03
Portugal 0.51 0.63 1.27 2.35 5.73 2.88
Spain 0.31 1.09 1.68 1.03 6.81 2.47
Other 0.41 1.61 2.20 2.45 5.55 3.10
Total Western Europe –0.01 0.30 0.41 1.65 2.10 1.19 4.81 2.11

Eastern Europe 0.03 0.18 0.41 1.36 2.31 1.14 4.86 0.73

Former USSR 0.06 0.22 0.47 1.61 2.40 2.15 4.84 –1.15

United States 0.86 4.20 3.94 2.84 3.93 2.99
Other Western Offshoots 0.34 5.51 3.79 2.65 4.75 2.88
Total Western Offshoots 0.05 0.07 0.78 4.33 3.92 2.81 4.03 2.98

Mexico 0.14 0.44 3.38 2.62 6.38 3.47
Other Latin America 0.25 1.75 3.51 3.61 5.10 2.90
Total Latin America 0.07 0.09 0.21 1.37 3.48 3.43 5.33 3.02

Japan 0.10 0.18 0.31 0.41 2.44 2.21 9.29 2.97

China 0.00 0.17 0.41 –0.37 0.56 –0.02 5.02 6.84
India 0.00 0.12 0.19 0.38 0.97 0.23 3.54 5.07
Other Asia 0.01 0.10 0.15 0.72 1.67 2.47 6.05 4.67
Total Asia (excluding Japan) 0.00 0.13 0.29 0.03 0.94 0.90 5.18 5.46

Africa 0.07 0.06 0.16 0.52 1.40 2.69 4.45 2.74

World 0.01 0.15 0.32 0.93 2.11 1.85 4.91 3.01
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Table B–20. Shares of World GDP, 20 Countries and Regional Totals, 0–1998 A.D.
(per cent of world total)

Year 0 1000 1500 1600 1700 1820 1870 1913 1950 1973 1998

Austria 0.6 0.6 0.7 0.6 0.8 0.9 0.5 0.5 0.5
Belgium 0.5 0.5 0.6 0.7 1.2 1.2 0.9 0.7 0.6
Denmark 0.2 0.2 0.2 0.2 0.3 0.4 0.6 0.4 0.3
Finland 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.3 0.3
France 4.4 4.7 5.7 5.5 6.5 5.3 4.1 4.3 3.4
Germany 3.3 3.8 3.6 3.8 6.5 8.8 5.0 5.9 4.3
Italy 4.7 4.4 3.9 3.2 3.8 3.5 3.1 3.6 3.0
Netherlands 0.3 0.6 1.1 0.6 0.9 0.9 1.1 1.1 0.9
Norway 0.1 0.1 0.1 0.2 0.2 0.2 0.3 0.3 0.3
Sweden 0.2 0.2 0.3 0.4 0.6 0.6 0.9 0.7 0.5
Switzerland 0.2 0.3 0.3 0.3 0.5 0.6 0.8 0.7 0.5
United Kingdom 1.1 1.8 2.9 5.2 9.1 8.3 6.5 4.2 3.3
12 Countries Total 15.5 17.2 19.5 20.9 30.7 31.1 24.1 22.8 17.9
Portugal 0.3 0.3 0.5 0.5 0.4 0.3 0.3 0.4 0.4
Spain 1.9 2.1 2.2 1.9 2.0 1.7 1.3 1.9 1.7
Other 0.2 0.3 0.3 0.3 0.4 0.5 0.6 0.7 0.7
Total Western Europe 10.8 8.7 17.9 19.9 22.5 23.6 33.6 33.5 26.3 25.7 20.6

Eastern Europe 1.9 2.2 2.5 2.7 2.9 3.3 4.1 4.5 3.5 3.4 2.0

Former USSR 1.5 2.4 3.4 3.5 4.4 5.4 7.6 8.6 9.6 9.4 3.4

United States 0.3 0.2 0.1 1.8 8.9 19.1 27.3 22.0 21.9
Other Western Offshoots 0.1 0.1 0.1 0.1 1.3 2.5 3.4 3.2 3.1
Total Western Offshoots 0.5 0.7 0.5 0.3 0.2 1.9 10.2 21.7 30.6 25.3 25.1

Mexico 1.3 0.3 0.7 0.7 0.6 1.0 1.3 1.7 1.9
Other Latin America 1.7 0.8 1.0 1.3 2.0 3.5 6.7 7.0 6.8
Total Latin America 2.2 3.9 2.9 1.1 1.7 2.0 2.5 4.5 7.9 8.7 8.7

Japan 1.2 2.7 3.1 2.9 4.1 3.0 2.3 2.6 3.0 7.7 7.7

China 26.2 22.7 25.0 29.2 22.3 32.9 17.2 8.9 4.5 4.6 11.5
India 32.9 28.9 24.5 22.6 24.4 16.0 12.2 7.6 4.2 3.1 5.0
Other Asia 16.1 16.0 12.7 11.2 10.9 7.3 6.6 5.4 6.8 8.7 13.0
Total Asia (excluding Japan) 75.1 67.6 62.1 62.9 57.6 56.2 36.0 21.9 15.5 16.4 29.5

Africa 6.8 11.8 7.4 6.7 6.6 4.5 3.6 2.7 3.6 3.3 3.1

World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Table B–22. Rates of Growth of World GDP per Capita, 20 Countries and Regional Totals, 0–1998 A.D.
(annual average compound growth rates)

Year 0–1000 1000–1500 1500–1820 1820–70 1870–1913 1913–50 1950–73 1973–98

Austria 0.17 0.85 1.45 0.18 4.94 2.10
Belgium 0.13 1.44 1.05 0.70 3.55 1.89
Denmark 0.17 0.91 1.57 1.56 3.08 1.86
Finland 0.17 0.76 1.44 1.91 4.25 2.03
France 0.16 0.85 1.45 1.12 4.05 1.61
Germany 0.14 1.09 1.63 0.17 5.02 1.60
Italy 0.00 0.59 1.26 0.85 4.95 2.07
Netherlands 0.28 0.83 0.90 1.07 3.45 1.76
Norway 0.17 0.52 1.30 2.13 3.19 3.02
Sweden 0.17 0.66 1.46 2.12 3.07 1.31
Switzerland 0.17 1.09 1.55 2.06 3.08 0.64
United Kingdom 0.27 1.26 1.01 0.92 2.44 1.79
12 Countries Total 0.15 1.00 1.33 0.83 3.93 1.75
Portugal 0.13 0.07 0.52 1.39 5.66 2.29
Spain 0.13 0.52 1.15 0.17 5.79 1.97
Other 0.15 0.72 1.28 0.87 4.90 2.39
Total Western Europe –0.01 0.13 0.15 0.95 1.32 0.76 4.08 1.78

Eastern Europe 0.00 0.03 0.10 0.63 1.31 0.89 3.79 0.37

Former USSR 0.00 0.04 0.10 0.63 1.06 1.76 3.36 –1.75

United States 0.36 1.34 1.82 1.61 2.45 1.99
Other Western Offshoots 0.20 2.29 1.76 1.14 2.52 1.64
Total Western Offshoots 0.00 0.00 0.34 1.42 1.81 1.55 2.44 1.94

Mexico 0.18 –0.24 2.22 0.85 3.17 1.28
Other Latin America 0.13 0.25 1.71 1.56 2.38 0.91
Total Latin America 0.00 0.01 0.15 0.10 1.81 1.43 2.52 0.99

Japan 0.01 0.03 0.09 0.19 1.48 0.89 8.05 2.34

China 0.06 0.00 –0.25 0.10 –0.62 2.86 5.39
India 0.04 –0.01 0.00 0.54 –0.22 1.40 2.91
Other Asia 0.05 0.00 0.13 0.64 0.41 3.56 2.40
Total Asia (excluding Japan) 0.00 0.05 0.00 –0.11 0.38 –0.02 2.92 3.54

Africa 0.00 –0.01 0.01 0.12 0.64 1.02 2.07 0.01

World 0.00 0.05 0.05 0.53 1.30 0.91 2.93 1.33
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