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The Clio-infra database on urban settlement sizes: 1500-2000

Contents and sources

The Clio-infra database contains the historical population (in thousands [k] of inhabitants) per time window of 50 years in the period 1500-2000 and living in urban settlements anywhere on the globe. The basic criterion to select an urban settlement for inclusion into the database was the availability of historical data on its population size for the period between 1500 and 1800, and as a second criterion a minimal size of 5k inhabitants in 1850 was formulated, similar to what Bairoch et al., (1988) previously applied as one of their inclusion criterion. Outside Europe this second selection criterion is, however, not very straightforward, and therefore as a third criterion also a minimal size of 100k inhabitants in 2000 has been used for inclusion into the database. If one of these criteria was met a city was included. If a currently existing country contained no city for which any of these three criteria was valid its capital city with its historical population sizes (if available) has nevertheless been included in the database. Each country has been coded with the regular numerical UN country codes, see Klein Goldewijk (20xx). It also contains the current names and historical variants of the names of the various urban settlements. Furthermore it has the exact geographical location in decimal degrees indicating latitude and longitude of each city, because sometimes a name alone with a country can still be ambiguous.
 Locations west of the meridian of Greenwich or south of the equator are indicated as a negative value.

For every cell in the database for which we found an urban population at one of the time windows the relevant literature reference has been included in the following abbreviated form:

Bai – refers to: Paul Bairoch, Jean Batou and Pierre Chèvre (1988) The population of European Cities from 800 to 1850. Centre of International Economic History, University of Geneva.

Big – refers to: Andrea Biguzzi (2011) ‘Data of world city population over history’. To be found at: http://worldcitypop.com/4_about_us.html. This source also contains the previously published data of Tertius Chandler (1987) concerning Four thousand years of urban growth (However, this database was deemed somewhat less trustworthy and is therefore only used as a source of last resource when no other data could be found for the population in the specific city and time period in question.)

Boo – refers to: P. Boomgaard and A.J. Gooszen (1991) Changing Economy in Indonesia, volume 11: Population trends 1795-1942. Royal Tropical Institute, Amsterdam. (We used Table 15.2).
Bos – refers to: Maarten Bosker, Eltjo Buringh and Jan Luiten van Zanden (forthcoming) “From Baghdad to London, unraveling urban development in Europe, the Middle east and North Africa, 800-1800”, the Review of Economics and Statistics, in press.

Cla – refers to: Peter Clark (ed.) (2013) The Oxford Handbook of Cities in World History. Oxford University Press, Oxford. The number after ‘Cla’ refers to the page where the numerical information can be found in the handbook.
Egg – refers to: Gilbert Eggimann (1999) La population des villes des Tiers-Mondes, 1500-1950. Centre d’histoire économique Internationale de l’Université de Genève, Libraire Droz, Geneva. To be found at: http://histoireconomique.info/sommaire-villes-tiers-m.htm
Ency. Brit. – refers to: Encyclopaedia Britannica. We used two of its older paper editions: the 11th, which gives the situation around 1900 and the 9th edition presenting the situation some quarter of century earlier. For both editions the relevant volume numbers and pages are given as a reference in the cell.

For the electronic version of Encyclopaedia of Islam (2nd edition) the complete literature references have been presented because they were electronically available.

Lah – refers to: Jan Lahmeyer “Population statistics, historical demography.”, available at: http://www.populstat.info/ . The date included with ‘Lah’ refers to the date of the population assessment presented in Lahmeyer’s database for the city and country in question.

Lou – refers to: Piet Lourens and Jan Lucassen (1997) Inwoneraantallen van Nederlandse steden ca. 1300-1800. Neha, Amsterdam.

Rei2 – refers to: Anthony Reid (1993) South East Asia in the Age of Commerce 1450-1680, expansion and crisis. Yale University Press, New Haven.
Wik – refers to: the urban population size or local demographics indicated in Wikipedia, which has been accessed in 2012 and 2013 on the lemma of the city in question in the original language of the country (often with help of Google translate), or in the English, German, French, Esperanto, Portuguese, Spanish or Dutch version. The actual contents of the information in these languages can differ, so sometimes choices had to be made. Furthermore the dates of the presented population assessments in Wikipedia can be slightly different from those indicated in the columns of the database, this has been indicated by including the specific date of the population assessment with the word ‘Wik’. When no specific date has been indicated with the word ‘Wik’ the indicated population size is that of the date of the column in question (1500, 1550, …, 2000), with a deviation of not more than one year: column date +/– 1 year.

Whenever Wikipedia or another source indicated that a city was founded at some historical date, this information has been included in the database, just as we also included the information whether an urban settlement generally was believed to have been established before the year 1500. In the period of half a century on or following the year named as its foundation date, the size of the population in a settlement has been taken to be only 0.4k inhabitants (off course only if no further numerical information was available concerning the population size of that specific city when it was starting as an urban settlement), which rounded off comes to less than one thousand inhabitants. Though maybe somewhat arbitrary, such a starting value for the population size gives us an instrument with which we can make quantitative estimates of possibly missing values in a later period.
We present two different Clio-infra databases:

· The first one (with the tab “data”) contains the various population sizes as they have been presented in the mentioned sources, which have been included more or less directly. These numbers are all indicated in black. However, because of limited data availability and a large number of cities there were still quite some missing values in this first database, just as there were in the previous population databases of e.g. Bairoch et al., (1988) and Eggimann (1999). 

· The second database (with the tab “interpolation”) also contains approximations for all the missing values in the first database. Every one of these approximations has been indicated in pink and these numbers are in italics, so it is clear that these values are only guesstimates, and should be treated as such. We have estimated these missing numbers according to several standardized procedures that will be described in the following pages. 

It is up to the user to make his or her own choices as to which database and data to use. For instance, there have been rather heavy debates in the past amongst scholars as to which population size of a settlement defines it as a city. Therefore the data have been organized in such a way that everyone can choose that size criterion they themselves wish to use and make an according selection as to which of the presented settlements in the Clio-infra database they consider being cities.

Procedures for the approximation of missing values

Generally the missing population values have been interpolated by using the available quantitative city specific information and by additionally assuming a uniform growth rate over time at that specific location. Because we use only data concerning the city in question, when making such an interpolation, the found growth rates will be very city specific. These estimates or guesstimates of the missing values have been indicated in pink in the second database and are in italics. It is mathematically simple to interpolate missing values without any further assumption than that of a uniform growth rate between two different dates for which we have quantified values of city sizes.
 For instance we may find two values with one missing in between: “ a  .  b  ” for three consecutive periods, in which ‘a’ is a number and ‘b’ is a different number in thousands of inhabitants. For missing information in two or more periods this may be:    “ a  .  .  b ”; or even “ a  .  .  .  b ”, etc. The assumption of a uniform growth rate in the population of a settlement in a certain time period means that the missing values can be simply imputed by the geometrically averaged growth rate for that specific city between the two dates in question in the following way: 

For one missing value in a period of 100 years this procedure then leads to: 

(b/a)^0.5*a. 

For two consecutive missing values in a period of 150 years it leads to: 


(b/a)^0.333*a for the first and ((b/a)^0.333)^2*a for the second. 

For three consecutive missing values in a period of 200 years it leads to respectively: 

(b/a)^0.25*a; ((b/a)^0.25)^2*a and ((b/a)^0.25)^3*a.

For four consecutive missing values in a period of 250 years: 

(b/a)^0.2*a; ((b/a)^0.2)^2*a; ((b/a)^0.2)^3*a; and ((b/a)^0.2)^4*a

For five consecutive missing values in a period of 300 years: …., etc.

This interpolation procedure presented above off course breaks down when the local population growth rates are not uniform over time. Therefore we tested whether such a uniform growth rate was roughly applicable for the larger geographical area where the urban settlement was located. With the available data from the first database we then calculated the average yearly growth rates per city and per century and calculated their area-wide averages as well as the standard deviations of the averages. These are presented in the Tables 1 to 4 for the selected areas in the various continents. Only when the yearly growth rates for two consecutive centuries in an area were significantly (p<0.05) different in average size (which is indicated by a bold lettering in the tables) we deviated from our basic assumption of a uniform growth rate between the two dated sizes in a specific city.
 For this case only we used the obtained area-specific and time-specific average growth rates from one of the tables instead. See the example of Brazil under Table 1 for a description of the procedure we followed, and how this works out. We also tested whether or not a zero growth in a century and area was contained in the 95% confidence interval [ci] of the average growth rates in a century. In Tables 1 to 4 the growth rates with a 95% ci that excluded zero have been shaded yellow.

Table 1. Average yearly urban growth rates in % (and its standard deviation, number of samples) in the Americas for each whole century following 1500 to 1900 for several areas or large countries. (The significantly different growth rates, compared to the previous century, are indicated in bold face in this table, average growth rates that differ significantly from zero have been marked in yellow/light grey.)

	
	1500


	1600
	1700
	1800
	1900

	Canada        μ 
	-
	-
	-
	3.0
	2.9

	                 stdev
	
	
	
	(1.5 n=7)
	(1.3 n=21)

	USA            μ
	-
	2.8
	2.0
	3.8
	2.9

	                 stdev
	
	(0.7 n=2)
	(0.9 n=11)
	(1.6 n=96)
	(1.9 n=221)

	Mexico        μ
	0.8
	0.6
	0.6
	1.0
	3.5

	                 stdev
	(3.0 n=13)
	(0.8 n=9)
	(1.0 n=12)
	(1.0 n=32)
	(1.4 n=61)

	Mid. Am.     μ
	-
	-
	1.4
	1.9
	2.5

	                stdev
	
	
	(1.5 n=3)
	(1.4 n=20)
	(1.4 n=34)

	Caribbean    μ
	-
	-
	2.4
	1.1
	2.3

	                stdev
	
	
	(1.8 n=2)
	(0.8 n=11)
	(1.1 n=39)

	Sp Am N      μ
	3.6
	0.9
	0.5
	0.7
	3.8

	                 stdev
	(1.7 n=4)
	(1.0 n=7)
	(1.1 n=17)
	(1.0 n=34)
	(1.3 n=71)

	Sp Am S      μ
	2.0
	0.8
	0.8
	1.7
	3.3

	                 stdev
	(2.4 n=6)
	(0.9 n=7)
	(1.4 n=11)
	(1.4 n35)
	(1.5 =71)

	Brazil           μ
	-
	1.9
	0.7
	1.8
	4.7

	                 stdev
	
	(0.6 n=2)
	(1.3 n=5)
	(0.8 n=12)
	(2.0 n=53)

	
	
	
	
	
	


Mid. Am. = Nicaragua, Panama. Belize, Costa Rica, El Salvador, Guatemala, Honduras.

Caribbean  = Cuba, Haiti, Dominican Republic, Grenada, Guadeloupe, Martinique, Montserrat, Saint Barthelemy, St Kitts & Nevis, Saint Lucia, St Martin, Saint Maarten, Trinidad & Tobago, Turks & Caicos Isls, Virgin Isls (US), Virgin Isls (UK), Anguilla, Antigua & Barbuda, Aruba, Barbados, Bonaire, St Eustatius, Saba, Curacao, Cayman Isls, Jamaica, Puerto Rico, Bermuda.

Sp Am N   = Colombia, Ecuador, Venezuela, Bolivia.

Sp Am S   = Argentine, Chile, Peru, Uruguay, Paraguay.

- = not enough data, one growth rate or less

For the Americas we established whether the basic assumption of a uniform growth rate in the various centuries is not contradicted by our data. In Table 1 we present the average yearly urban population growth during a whole century that could be calculated for those cities in the various countries for which we have found numerical information. For most areas and centuries in the Americas the average yearly growth was not significantly different, meaning that a uniform growth rate over time is a plausible assumption that is not contradicted by the available data. However, for the 1900s this differs in the Americas, where except for the Middle American countries and Canada there was a considerably larger urban growth.
 In the other areas and periods urban growth off course varies. But statistically speaking these numerically different urban growth rates still are more or less similar (and generally before the 1900s we even cannot exclude a zero growth) and there seems to be no objection in using a uniform growth rate in those other countries and periods as our basic assumption to interpolate the missing values. Only in the USA in the 1800s the growth rate is considerably higher than that in the previous century.

Now we will give an example of the extrapolation from a certain city size e.g. in 2000 to the unknown value half a century previous in that same city. As an example we will take Brazil, by basing us on the non-uniform growth rates in Table 1. To extrapolate a missing value of a population size in 1950 from that in the year 2000 in Brazil we will use the average local growth rate of Table 1 in the 1900s of 4.8%. We find the missing value in 1950 by dividing the observed year 2000-value with 10.42 (the result of a fifty years growth with 4.8% per year, or: 1.048^50). By dividing the 1950-value another time with 10.42 we obtain the estimated urban population size in 1900 for that specific city. For instance, for the city of Contagem (Brazil) with 538k inhabitants in 2000 this comes to an estimate of 52k in 1950 and 5k in 1900. For the rest of the period back to the foundation date of Contagem in 1700 we used the assumption of a uniform growth rate to fill in the three missing values between 1900 and 1700. For Mexico we will assume the growth rate was on average 3.7% (see Table 1) and the value of the divisor then becomes 6.15 and for Colombia, Ecuador, Venezuela and Bolivia (with an average growth rate of 3.8%, Table 1) we will use a factor of 6.45. Only after the values for 1950 and 1900 have been extrapolated in this way we will next use a uniform growth rate for these countries to interpolate the other missing values in earlier periods, if at least a previous first population size is known.

Table 2. Average yearly urban growth rates in % (and its standard deviation, number of samples) in Africa for each whole century following 1500 to 1900 for four major areas. (The significantly different growth rates, compared to the previous century, are indicated in bold face in this table, average growth rates that differ significantly from zero have been marked in yellow/ light grey.)

	
	1500


	1600
	1700
	1800
	1900

	Nth Africa    μ 
	0.1
	0.0
	0.1
	1.4
	3.0

	                 stdev
	(0.4 n=21)
	(0.2 n=20)
	(0.5 n=23)
	(1.3 n=43)
	(1.2 n=102)

	West Africa  μ
	0.3
	0.6
	0.2
	1.1
	4.1

	                 stdev
	(0.5 n=7)
	(1.6 n=7)
	(0.3 n=11)
	(2.2 n=24)
	(1.9 n=70)

	Mid+South   μ
	-
	0.0
	-0.5
	3.2
	5.2

	                 stdev
	
	(0.4 n=3)
	(0.6 n=2)
	(1.7 n=9)
	(2.1 n=42)

	East Africa   μ
	-0.5
	1.7
	-0.8
	1.2
	4.9

	                stdev
	(0.1 n=2)
	(3.1 n=3)
	(1.0 n=4)
	(1.8 n=11)
	(2.0 n=63)

	
	
	
	
	
	


Nth Africa.     =  Algeria, Egypt, Libya, Morocco, South Sudan, Republic of Sudan, Tunisia, Western Sahara.

West Africa    =  Benin, Burkina Faso, Cape Verde, Cote d’Ivoire, Gambia, Ghana, Guinea-Bissau, Liberia, Mali, Mauritania, Niger, Nigeria, Saint Helena, Senegal, Sierra Leone, Togo.

Mid + South    = Angola, Cameroon, Central African Republic, Chad, Democratic Republic of Congo, Republic of Congo, Equatorial Guinea, Gabon, S. Tome  &  Principe, Botswana, Lesotho, Namibia, South Africa, Swaziland.

East Africa     =  Burundi, Comoros, Djibouti, Eritrea, Ethiopia, Kenya, Madagascar, Malawi, Mauritius, Mayotte, Mozambique, Reunion, Rwanda, Seychelles, Somalia, Uganda, Tanzania, Zambia, Zimbabwe.

- = not enough data, one growth rate or less

In Table 2 we presented the average urban growth rates in percent per year for four major areas in Africa in our study period. From it we concluded that in all African areas we find a considerably higher average growth rate in the 1900s and we will use these higher rates with our backward extrapolations of earlier population sizes. For the North African countries we will assume their urban growth rate was on average 3.0% per year (see Table 2) and the value of their divisor per half-century then becomes 4.38 and for middle and southern African countries (with an average urban growth rate of 4.0%, Table 2) we will use a divisor of 7.11. Only after the population values for 1950 and 1900 have been estimated in this way we will also use a uniform population growth for these countries to interpolate the other missing values in earlier periods.

Table 3. Average yearly urban growth rates in % (and its standard deviation, number of samples) in Europe for each whole century following 1500 to 1900 for three major areas. (The significantly different growth rates, compared to the previous century, are indicated in bold face in this table, average growth rates that differ significantly from zero have been marked in yellow/ light grey.)

	
	1500


	1600
	1700
	1800
	1900

	NWest. Europe μ 
	0.3
	0.2
	0.6
	1.2
	0.7

	                 stdev
	(0.5 n=249)
	(0.6 n=311)
	(0.7 n=575)
	(0.8 n=648)
	(0.7 n=659)

	East. Europe     μ
	0.2
	0.1
	1.0
	1.4
	2.1

	                 stdev
	(0.7 n=49)
	(0.9 n=60)
	(1.0 n=133)
	(0.9 n=248)
	(1.6 n=354)

	South.Europe   μ
	0.3
	-0.1
	0.5
	0.7
	0.6

	                stdev
	(0.5 n=185)
	(0.6 n=355)
	(0.5 n=399)
	(0.5 n=597)
	(0.8 n=639)

	
	
	
	
	
	


North-Western Europe    =  Austria, Belgium, France, Germany, Liechtenstein, Luxemburg, Monaco, Netherlands, Switzerland, Denmark, Estonia, Finland, Iceland, Ireland, Latvia, Lithuania, Norway, Sweden, United Kingdom.

Eastern Europe      = Belarus, Bulgaria, Czech Republic, Dagestan, Hungary, Poland, Republic of Moldava, Romania, Russian Federation, Slovakia, Ukraine .

Southern Europe   =  Albania, Andorra, Former Yugoslavia, Gibraltar, Greece, Italy, Kosovo, Malta, Montenegro, Portugal, San Marino, Serbia, Spain.
In Table 3 the growth rates in succeeding centuries are often significantly different in a statistical sense, while they are not very much different in a more practical sense, see for instance the growth rates for North Western Europe in 1500 and 1600 which are on average respectively 0.3% and 0.2% per year and for eastern Europe 0.2% and 0.1%. That statistically speaking a difference of a mere 0.1% is significantly different is in NW Europe and not in Eastern Europe is only caused by the considerably larger number of cities in NW Europe. 

In Table 4 we present the average yearly growth rates in percent for Australia and Asia per century, without China (mainland, Taiwan, Hong Kong, Macao and Tibet), which will be reported elsewhere.

Table 4. Average yearly urban growth rates in % (and its standard deviation, number of samples) in Australia, Pacific and Asia for each whole century following 1500 to 1900 for five major areas. (The significantly different growth rates, compared to the previous century, are indicated in bold face in this table, average growth rates that differ significantly from zero have been marked in yellow/ light grey.)

	
	1500


	1600
	1700
	1800
	1900

	Austr + Pacific μ 
	-
	-
	-
	4.1
	3.1

	                 stdev
	(-)
	(-)
	(-)
	(1.8 n=17)
	(1.7 n=22)

	South Asia        μ
	0.4
	0.4
	0.2
	0.4
	2.5

	                 stdev
	(1.5 n=35)
	(1.5 n=30)
	(1.2 n=53)
	(0.9 n=135)
	(1.3 n=289)

	South E. Asia   μ
	0.3
	-0.1
	0.0
	1.0
	3.2

	                stdev
	(1.9 n=8)
	(0.5 n=6)
	(0.9 n=7)
	(1.7 n=35)
	(1.5 n=106)

	East Asia          μ
	0.8
	0.3
	0.0
	0.5
	3.1

	                 stdev
	(0.6 n=7)
	(0.4 n=10)
	(0.3 n=16)
	(0.8 n=40)
	(1.3 n=173)

	West Asia        μ
	0.1
	0.0
	0.1
	0.8
	3.1

	                 stdev
	(0.5 n=36)
	(0.7 n=36)
	(0.6 n=41)
	(1.1 n=94)
	(1.6 n=187)

	
	
	
	
	
	


Austr + Pacific    =  Australia, New Zealand, Fiji, New Caledonia, Papua New Guinea, Solomon Isls, Vanuatu, Guam, Kiribate, Marshall Isls, Micronesia, Nauru, N Mariana Isls, Palau, Am. Samoa, Cook Isls, French Polynesia, Niue, Pitcairn, Samoa, Tokelau, Tuvalu, Wallis & Futuna Isls.

South Asia        = Afghanistan, Bangladesh, India, Maldives, Nepal, Pakistan, Sri Lanka.

South E. Asia   =  Brunei, Cambodja, Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, Thailand, Timor Leste, Vietnam.
East Asia          =  North Korea, Japan, Mongolia, South Korea.

West Asia        =  Armenia, Azerbaijan, Bahrain, Cyprus, Georgia, Iran, Iraq, Israel, Jordan, PNA, Kuwait, Lebanon, Oman, Saudi Arabia, Syria, Turkey, U.A. Emirates, Yemen, Kazakhstan, Tajikistan, Turkmenistan, Kyrgyz Stan, Uzbekistan.

- = not enough data, one growth rate or less

For most of our cities we have now been able to fill in the missing values of their historical sizes. The principal exception still are the cities that were founded before 1500 and of which we also do not have a city size in 1500. If settlements with a certain date for their foundation are assumed to have started off with some 0.4k inhabitants (at least when quantitatively nothing else was known about them) their missing values can be interpolated. However, for settlements from before 1500 such a procedure is not possible and we have to follow a different approach. For the older cities without a specific population size in 1500 we have followed two different procedures:
· If we already knew the population size in that city at an earlier date (e.g. 1400, 1300, etc,) from a different source we calculated the city specific missing values in a similar way as we interpolated them for the period 1500-2000. Mostly such earlier data come from Bairoch et al., (1988) or from Biguzzi (2011). 

· However, if there were no known earlier population sizes we have assumed the historical size of the city in question to follow the area-wide average pattern of city growth in Tables 1 to 4 that we determined for the area where this city is located. Starting with the earliest known population size of the city we extrapolated their historical sizes backwards until 1500 in half-century steps according to the area-wide average values of city growth in Tables 1 to 4 for that area where the specific city was located and for the time period concerned. (For the few centuries and areas where we have no data on growth rates in the tables we assumed no growth at all, as in most confidence intervals a growth rate of zero could not be excluded.)

To give an example, for Algeria this extrapolation procedure (described at the second bullet) leads to an average city size of 3.1k + 4.0 inhabitants in 1500 for the fifteen cities where we could not establish all of their consecutive city sizes and that according to our sources were founded well before 1500.
 Finding such a value of around 3k for the size of these medieval Algerian cities nevertheless seems plausible because average city sizes were not very large around 1500.
 Edith Ennen (1972, 199) used a criterion of 2k inhabitants to make a distinction between middle sized medieval cities (2k to10k) and small cities (0.5k to 2k) in the later Middle Ages. And finding an average value of 3k with this procedure for such early and not quantified cities in Algeria therefore does not seem totally unrealistic, we think. 

Because of various reasons (genocide, contagious diseases) the original Indian cities in the Americas have perished very shortly after the arrival of the conquistadors. The average percentages of their yearly population decrease have been estimated with the cities for which we found numerical information.
 The average yearly decrease in the Indian urban population is some 4.5% per year for the century immediately after the arrival of the Spanish, which implicates that in half a century the population of the average Indian city becomes approximately 9 times smaller. This factor has also been applied to other Indian cities of which we had no further population data after a first assessment around 1500, we let their population levels not drop lower than 1k when they were followed up by later cities. The settlements that have been indicated in the various sources as being pre-Columbian but without any mentioning of their sizes have been classified as 5k in size in 1500, because we would assume them to have been smaller than the sizes of the cities of which some numerical size estimate was mentioned in any of the references.

The various lemmas of the Encyclopaedia Britannica give us information on urban population over the globe around the year 1900, as they present everything a gentleman should know back then. Implicitly it also contains information on the cities of which no population numbers have been given. This has also been used in the database, as we think that it is plausible that the cities not included in the editions of the Encyclopaedia Britannica would have been smaller in size that the cities that have been mentioned in that encyclopedia for the country in question. Examples are the estimation of the sizes of the cities of Zoetermeer and Ede in the Netherlands in 1900. Both cities were not mentioned in the 11th edition of the Encyclopaedia Britannica, which starts including cities of 5k and over in the Netherlands. Therefore we assigned a value of 4k inhabitants to both cities around 1900, assuming that they will have been smaller than 5k because they were not mentioned and also still considerably different from zero. These numbers have been indicated in pink and in italics too, as they are true guesstimates. Also the Brazilian city of Contagem (of which we extrapolated its size in 1900 as somewhere around 5k) was not mentioned in the 11th edition of the Encyclopaedia Britannica, implicitly confirming our extrapolation.

For southeast Asia we included a number of city sizes based on Map 5 from Reid (1993) and other indirect data concerning city sizes mentioned in the text of this book. The map gives the location of three different size classes of cities in southeast Asia around 1600. The first class contains cities of 100k and over, the second comprises cities of 50k, while the third includes cities from 10k and above (all as classified by Reid). Because the actual city sizes presented by Reid (1993) have been matter of some debate, as several authors considered them to be on the high side we used a different procedure to assess their sizes. Therefore we tried to use the rough size classification from Map 5 in combination with other indirect data to come to an independent size estimate of the mentioned cities. The first size class of Map 5 contains Hanoi, Hue, Pegu, Ayyuthaya, Aceh, Melaka, Banten, Matarem, Makassar and Batavia. In his book Ried (1993) gives a size of 30k in Batavia and 12k for Melaka early in the 17th c. For the other cities he presents estimates of their surface areas: Hanoi: 2200 ha; Pegu and Ayyuthaya: 1500 ha; Aceh: 1200 ha; Banten: 500 ha; Matarem: 4100 ha and Makassar: 600 ha. For most southeast Asian cities we used a similar population density (50 inhabitants/ha) as used for the estimation of the numbers of inhabitants of a ‘garden city’ as Baghdad (see Bosker, et al, forthcoming). For Indonesia this population density may still be on the high side, see Reid (1993, 88) for a description of the city of Aceh by a European visitor in 1600.
 For the presumably more extensive Indonesian cities we therefore used 25 inhabitants per ha. The overall average for the cities in this largest size class is 51k inhabitants, which rounded off becomes 50k as a plausible value for the size of the cities of which we have no other information than that they have been classified to this largest size class. By chance this is one city, Hue, and we estimate its size in 1600 at 50k inhabitants.

The second size class of Map 5 contains Champa, Pnompenh, Ava, Demak, Brunei, Manila, Patani, Surabaya, Vientiane and M’rauk U. In his text Reid presents information on Ava, which by a French visitor around 1688 is compared to be similar in size to Reims (23k, see Bosker et al, forthcoming) and Manila which was approximately 30k, somewhat below its maximum of 40k in1630. Furthermore the surface areas of Patani: 200 ha, Vientiane: 320 ha and M’rauk U: 700 ha were presented by Reid (1993). The average size of the ‘known’ cities in this second size class is 23k, which rounded of becomes a value of 20k as a plausible value for the other unknown cities: Champa, Pnompenh, Demak, Brunei and Surabaya. We have some checks for this assertion, M’rauk U in 1688 has been compared with Reims (19k) by a French visitor and for Brunei an English visitor in 1608 estimated it to have had some 2 to 3 thousand houses, which also comes to an order of 20k inhabitants, implicitly confirming our method of size classification.

Of the cities in the smallest size class we only have information on the surface area of one city: Chieng Mai: 500ha, which would be equivalent to some 13k inhabitants around 1600. The other cities of which some sizes were mentioned by a French visitor were Pagan (compared to Dijon, 21k) and Syriam (compared to Metz, 19k). When this average of three city sizes is rounded off we think that a value of 15k does not seem unreasonable for the other unknown southeast Asian cities in this size class: Prome, Toungoo, Martaban, Luang Prabang, Lopburi, Mergui, Nakhnon Sithammarat, Koi An, Johre, Banjer Masin, Gresik, Pasai, Tuban, Semarang, Palembang, Jambi and Pagar Ruyung around 1600.

The sizes of individual cities with in 2000 a number of 100k inhabitants and over have been found from Wikipedia, which for quite a number of countries has lists with cities of such a size class. For a few countries such as India and Indonesia where these lists were not readily available we shifted to the latest census (closest to the year 2000) in Lahmeyer’s database to identify the local cities that because of their size should be included in the database
. The criterion of 5k and over in 1850 was only practical for Europe, as solely the Bairoch dataset allowed its application. In quite a number of countries local census data are not reported directly as city sizes, but they cover a municipality or a district/province. Differences between the population size in municipalities and in the more strictly speaking urban environment proper are generally not so large nowadays, but for districts this difference can be more considerable and especially in a rural setting with a district containing a city with a similar name as the district itself this may lead to ambiguities concerning the numbers of inhabitants
. For Indonesia, India and South America we have tried to correct as well as is possible for such ambiguities in the local census data, but a few of such misses in the more rural smaller size categories around 100k cannot be ruled out.

Some comparisons and checks

In Table 5 we will present some of the overall data of the (interpolated) urban population per country and compare these with similar estimates by Kees Klein Goldewijk.

Table 5. Urban population in 1000s of inhabitants in Clio-Infra (1st row) and Kees’ estimates (2nd row).

	
	1500
	1550
	1600
	1650
	1700
	1750
	1800
	1850
	1900
	1950
	2000

	USA
	0
	0
	5
	18
	44
	117
	405
	2,575
	17,467
	45,334
	78,908

	
	4
	-
	5
	-
	19
	100
	385
	3,640
	30,181
	101,890
	227,680

	Mexico
	308
	160
	250
	292
	435
	536
	844
	1,154
	2,262
	10,225
	54,843

	
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Canada
	0
	0
	1
	3
	9
	24
	72
	280
	1,011
	4,550
	9,680

	
	0
	-
	1
	-
	4
	16
	77
	412
	2,066
	8,372
	24,389

	Argentine
	0
	6
	16
	19
	36
	54
	86
	274
	1,665
	5,894
	14,777

	
	2
	-
	7
	-
	20
	-
	107
	292
	2,069
	11,206
	33,291


Comparison of the overall population data before circa 1850 show a high similarity between Kees’ figures (based on a top down approach by assuming a certain percentage of urban I presume) and the bottom up approach followed for Clio-infra by classifying sizes of individual cities. 

When looking at 2000 for the USA for instance we can observe considerable differences between both approaches. The first value of 78,908 (1000s) is based on individual cities that are reported to have been over 100k inhabitants. The official definition of urban in the USA (and followed by Kees) is all persons living in settlements with 2.5k and over and comes to a total number of inhabitants of 227,680 (1000s) in the year 2000. While in the USA census a city probably is not the criterion for the size classification but a metropolitan area in which often a number of adjoining cities, which by themselves may each only be a couple of tens of thousands of inhabitants are combined into one cluster, which then may turn out to be over 200k. The US census of 2000 indicates that 58% of their population lives in such clusters over 200k and the individual cities in Clio-infra based on this same census comes to only 19% of the US population in cities over 200k. Because the problems with comparisons arise from the bottom side up (2,5k vs 100k) and top side down (Metropolitan areas vs cities) a simple correction to make both series more comparable does not seem very well possible at present.

We can compare our estimate of the urbanization in the Indian subcontinent of some 5% in 1600
 with the estimate presented by Shireen Moosvi (1987, 305) who comes to 15% urbanization in Mughal India in 1595-6. These two values are clearly different. My impression is that the value of 15% by Moosvi for India may be somewhat on the high side. She bases her value for the Mughal era on the fraction of the urban population in 1881, which according to her then was 9.3%. She claims Indian urbanization has been even higher in 1800, and then was well in excess of 13%, thereby making an urban population of 15% in 1595-96 not unreasonably high as she indicates. (Our estimate of an urbanization on the Indian subcontinent of 6% in 1900 [16.7 million inhabitants of cities versus 290 million in total] comes closer to the value of 9% in 1881 reported by Moosvi). Nevertheless these differences are too large to neglect and hopefully can be explained in some way in the future.

A different estimate we can compare the clio-infra database with is the 13% urbanization (of settlements >5k) in Japan, presented by William Fayne Harris (2006, 245) for the beginning of the Meiji period, circa 1590. In Clio-infra we find 2.6 million city dwellers (> 5k) in 1600, while there were some 22 million inhabitants in total in Japan (McEvedy & Jones, 1979) in 1600, which leads to an urbanization percentage of 12% in Japan in 1600 for clio-infra. Which we think is nicely in harmony with the estimate by Harris.
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� To give an example of such ambiguities in the current database: we have two different cities in the USA each named Rochester, Columbia or Springfield, and each having 100k or more inhabitants in 2000.


� And such an assumption of a uniform growth rate of a similar percentage population increase per year during the whole period seems quite fair when we do not have any other information concerning the demographical development of a specific city. One of the consequences of the size distributions of cities as presented by Gabaix (1999) is that the various growth rates of cities are randomly distributed and following a normal distribution.


� We used a simple test for the comparison of two samples with unequal sample size by Snedecor and Cochran (1967, 104).


� Finding a considerably accelerating rate of city growth in the twentieth century is not surprising as such. For our interpolations, however, such acceleration should make us treat the period before the growth acceleration differently form that after the growth acceleration and use the time specific rates of growth when trying to interpolate or extrapolate missing values. Only when the period with missing values was short (three or less missing values) did we stick to the previously described procedure of interpolation with the assumed uniform growth rates.


� These are the following urban settlements with their extrapolated sizes in 1500 [in k inhabitants]; Bone, 12; Bou Saada, 2; Bougie, 3; Constantine, 11; El Eulma, 4; El Oued, 1; Jijel, 0.4; Mascara, 3; Mostaganem, 10; M’sila, 0.4; Ouargla, 1; Setif, 1; Souk Ahras, 1; Tebessa, 1; Tenes, 0.4 and Tiaret, 1.


� We have to remember that the larger cities also have a higher chance of having their sizes being classified in some way, and therefore sizes of unknown cities are probably somewhat biased to the lower end. The three cities in Algeria of which we know a population size in 1500 had on average 25k + 5 inhabitants.


� Cusco: 50 k in 1500 and 5 k in 1600, Mexico City 130 k in 1500 and 25k in 1550, Tzintzuntan 25 k in 1500 and 2 k in 1600, Cholula 36 k in 1500 and 13 k in 1600, Texcoco 24 k in 1500 and 2 k in 1600, Compoala 30 k in 1500 and 0.4 k in 1600, Qumarkaj 40 k in 1500 and in 1550 probably 0.4 k after the Spanish conquest, similar as Iximche which had 30 k in 1500.


� Reid (1993. 88) gives a description by captain John Davis, who visited Aceh in 1600: “The city of Anchien [Aceh], if it may be so called, is very spacious, built in a wood, so that we could not see a house till we were upon it. Neither could we go into any place, but we found houses and great concourse of people; so that I think the town spreadeth over the whole land.”


� For India we used the census data of 1991 and a criterion of 86k in size, to compensate for the regular urban growth that may be expected between 1991 and 2001 in cities that were 100k in 2000.


� Remarkably also the 11th edition of the Encyclopaedia Britannica has similar a complaint concerning census data around 1900 in South America. The database of Eggimann (1999) unfortunately also contains some similar misclassifications, as the size of the partido of Avellaneda is wrongly attributed to the much smaller city (municipality) of Avellaneda (Argentine).


� Colin McEvedy and Richard Jones (1979) come to a total population of 135 million in 1600 on the Indian subcontinent, while we find a total number of urban dwellers of 6.8 million in the clio-infra database for India, Pakistan, Bangladesh, Nepal and Bhutan combined.





