Online Appendix
Table A1 lists the IPUMS census rounds used in this analysis. In 36 countries, the information on migration refers to the non-harmonized geographies at the second and third administrative levels (i.e., municipalities, districts, regencies, etc.), which we harmonized over the selected set of census rounds in each country (Du et al. 2025). For the remaining seven countries (Botswana, Mongolia, Malawi, Sierra Leone, Thailand, Uganda and Uruguay), in which this detailed geographic information is not available, we relied on the IPUMS’s harmonized administrative level 1 (such as states or provinces) to identify at least one city. Given those countries are predominantly small and less urbanized (and/or characterized by a strong dominance of the capital city), migration within this coarser geography can be compared to the movements observed at more detailed administrative levels in the other 36 countries.
Information on the individuals’ past place of residence refers to five years immediately preceding the enumeration date in 52 censuses, to a one-year period in nine censuses, as well as to the time of the last change in residence in 24 censuses (this information, alongside the duration of residence, has been converted into 5-year migrant transitions). Differences in the temporal reference of the migration data are not of concern because we do not compare levels of migration but within-country urban gradients therein. Hence, we do not apply any conversion factor.
The European Commission defined Functional Urban Areas (FUAs) worldwide using a consistent methodology based on the 2019 version of the Global Human Settlement Layer (GHSL) of the resident population at a 1km x 1km grid resolution of the earth in 2015 (OECD/European Commission 2020). GHSL was estimated by spatially downscaling population counts for administrative units according to remote sensing data on the built-up environment. An FUA counts at least fifty thousand residents spread over a densely populated urban center (i.e., a cluster of adjacent 1km x 1km grids with at least 1,500 inhabitants) and its neighboring commuting areas. We assigned a census administrative unit to a given FUA (or to a local conglomerate of FUAs) if at least one half of the former’s resident population is concentrated in the spatial intersection of the administrative and GHSL-FUA polygons (Du et al. 2025). In other words, the URBDEMO collection enriches the IPUMS data with an internationally consistent urban perspective. By combining administrative areas that are part the same FUA, our estimates of migration are not polluted by local processes of urban sprawl or re-urbanisation (see Champion 2001)
As the administrative geographies were harmonized over successive census rounds in each country, the boundaries of each FUA (adapted to the administrative geography), other small city and rural settlement – as of the last census – remain stable over time. This end-of-period definition of FUA borders is imposed by the lack of availability of their spatial definitions for periods before 2015. At the same time, it ensures unbiased estimates of migration (i.e., by avoiding confounding effects due to the rural-to-urban reclassification of areas over time) and a robust assessment of geographic patterns therein. However, the end-of-period approach in defining agglomeration borders may introduce an anticipatory analysis bias: some administrative units of cities, as defined in 2015, may have been predominantly rural in the 1970s but are not considered as such in our study. Tests reveal that this issue is negligible: the population residing in reclassified administrative units (i.e., from a rural to a suburban or urban GHSL Degree of Urbanization status) represents less than 3.8% of all FUA-inhabitants in the countries and periods experiencing this kind of territorial reclassification.
The information of current and previous residence is used to estimate country- and period-specific matrixes of migration between the distinct urban agglomerations and rural settlements. Individuals with various types of missing information about their former place of residence (i.e., completely missing, missing only at the lowest administrative level, unknown year of the last move) were redistributed in pro-rata of the respective known distributions. These detailed migration matrices are then aggregated according to the different types of flows.


Table A1: Overview of the URBDEMO collection of IPUMS censuses
	Region
	Country
	iso2
	iso3
	Census.1
	Census.2
	Census.3
	Census.4
	% urban (GHSL DoU)
	Population at risk (average, over 5 years before last census)
	Number of spatial units
	Number of FUAs & small cities
	Country area (km2)

	Africa
	Benin
	BJ
	BEN
	1992
	2002
	2013
	 
	24-34%
	8,242,705
	71
	10
	115,295

	 
	Botswana
	BW
	BWA
	1981
	1991
	2001
	2011
	1-22%
	1,745,821
	21
	6
	578,160

	 
	Burkina Faso
	BF
	BFA
	1996
	2006
	
	
	13-19%
	13,595,349
	45
	2
	272,914

	 
	Egypt
	EG
	EGY
	1996
	2006
	
	
	51-57%
	65,071,510
	106
	40
	976,362

	 
	Kenya
	KE
	KEN
	1979
	1989
	1999
	2009
	7-17%
	37,210,625
	35
	2
	574,673

	 
	Malawi
	MW
	MWI
	2008
	
	
	
	10%
	10,650,345
	26
	1
	118,839

	 
	Mali
	ML
	MLI
	2009
	
	
	
	20%
	11,510,311
	46
	1
	1,252,394

	 
	Morocco
	MA
	MAR
	2004
	
	
	
	46%
	26,659,111
	52
	17
	684,050

	 
	Mozambique
	MZ
	MOZ
	1997
	2007
	
	
	20-24%
	16,216,723
	134
	38
	786,431

	 
	Senegal
	SN
	SEN
	2013
	
	
	
	48%
	10,588,961
	92
	19
	196,435

	 
	Sierra Leone
	SL
	SLE
	2015
	
	
	
	33%
	6,155,325
	104
	15
	72,482

	 
	South Africa
	ZA
	ZAF
	2011
	
	
	
	45%
	45,735,774
	208
	32
	1,219,361

	 
	Tanzania
	TZ
	TZA
	2012
	
	
	
	19%
	42,568,305
	110
	17
	900,761

	 
	Uganda
	UG
	UGA
	1991
	2002
	2014
	 
	7-13%
	28,476,829
	36
	1
	209,786

	Asia
	Cambodia
	KH
	KHM
	1998
	2008
	 
	 
	9-14%
	11,536,327
	149
	8
	181,595

	 
	China
	CN
	CHN
	2000
	
	
	
	34%
	1,114,122,937
	289
	92
	9,382,478

	 
	Indonesia
	ID
	IDN
	2000
	2010
	
	
	50-52%
	213,042,865
	223
	66
	1,894,486

	 
	Iran
	IR
	IRN
	2011
	
	
	
	58%
	67,719,494
	229
	112
	1,623,074

	 
	Malaysia
	MY
	MYS
	1980
	1991
	2000
	
	25-42%
	19,145,916
	106
	23
	329,840

	 
	Mongolia
	MN
	MNG
	2000
	
	
	
	25%
	2,180,680
	21
	2
	1,564,911

	 
	Nepal
	NP
	NPL
	2001
	2011
	
	
	14%
	23,604,725
	70
	3
	147,987

	 
	Philippines
	PH
	PHL
	2010
	
	
	
	40%
	81,772,007
	1,088
	70
	295,103

	 
	Thailand
	TH
	THA
	1970
	1980
	1990
	2000
	12-20%
	56,167,116
	64
	3
	514,125

	Latin
	Bolivia
	BO
	BOL
	1992
	2001
	2012
	 
	38-52%
	8,901,599
	75
	13
	1,083,760

	America 
	Brazil
	BR
	BRA
	2010
	
	
	
	52%
	176,821,208
	2,074
	294
	8,479,591

	and the
	Chile
	CL
	CHL
	1982
	1992
	2002
	2017
	50-65%
	15,708,470
	135
	30
	756,874

	Caribbean
	Colombia
	CO
	COL
	1993
	2005
	
	
	50-56%
	35,872,965
	211
	61
	1,136,623

	 
	Costa Rica
	CR
	CRI
	1984
	2000
	2011
	
	37-47%
	3,917,435
	28
	1
	51,353

	 
	Cuba
	CU
	CUB
	2002
	2012
	
	
	47-48%
	10,533,206
	124
	25
	111,224

	 
	Dominican Republic
	DO
	DOM
	1981
	2002
	2010
	
	44-59%
	8,454,758
	41
	12
	48,353

	 
	Ecuador
	EC
	ECU
	1990
	2001
	2010
	
	41-50%
	12,929,425
	73
	17
	256,053

	 
	Guatemala
	GT
	GTM
	1981
	1994
	2002
	
	21-27%
	9,236,520
	132
	21
	108,148

	 
	Honduras
	HN
	HND
	1974
	1988
	2001
	
	22-27%
	5,203,525
	43
	9
	112,208

	 
	Mexico
	MX
	MEX
	2000
	2010
	
	
	54-56%
	100,765,558
	2,092
	141
	1,957,076

	 
	Nicaragua
	NI
	NIC
	1995
	2005
	
	
	34-37%
	4,537,601
	65
	10
	119,788

	 
	Panama
	PA
	PAN
	2010
	
	
	
	45%
	2,960,263
	33
	4
	74,794

	 
	Paraguay
	PY
	PRY
	1982
	1992
	2002
	
	24-36%
	4,494,117
	44
	5
	399,593

	 
	Peru
	PE
	PER
	2007
	
	
	
	51-51%
	24,690,615
	167
	30
	1,291,974

	 
	Suriname
	SR
	SUR
	2012
	
	
	
	42-42%
	479,828
	6
	1
	145,832

	 
	Uruguay
	UY
	URY
	1985
	1996
	2011
	
	54-55%
	3,049,070
	18
	6
	177,727

	 
	Venezuela
	VE
	VEN
	2001
	 
	 
	 
	61%
	20,531,699
	136
	55
	912,498



International heterogeneity in the geographies of migration
Among all country- and period-specific urban gradients of out-migration, 37 (representing 43% of the total) needed to be adjusted via spatial regressions for spatial autocorrelation in the migration rates (see Table A2). Moreover, 59 regression coefficients (representing 69% of the total) are statistically significant.  In the case of in-migration, however, spatial autocorrelation was detected and controlled for in the estimation of more than one half of the 85 country- and period-specific correlation coefficients (see Table A2). Only 33 urban gradients of in-migration are statistically significant (40%). This suggests stronger neighborhood effects and a more generalized geography of in-migration, when compared to out-migration.
Among the country-periods characterized by below-median levels of urbanization in the sample, one half experienced significantly higher out-migration from (large) cities than from the (sparsely populated) countryside (i.e., the slopes are positive). This share is higher in Africa (73%) than in Asia (45%). It is non-existent among the very few Latin American country-periods observed at this early stage of urbanization. Higher out-migration in rural areas when compared to urban areas (i.e., negative slopes), by contrast, concerns 65% of the country-periods with above-median levels of urbanization. This pattern is prominent in Latin America (84%), where the urban transition is most advanced. Among the other developing regions, only Morocco 2000-2004 is in this select group. China 1996-2000 is another candidate with higher rural than urban out-migration, but its urbanization level is slightly below the median of the sample.
Appendix Table A2 also reports that migration significantly focuses on (larger) city destinations in 35% of country-periods situated at below-median urbanization levels, particularly in Africa (41%), followed by Asia (36%) and Latin America (22%). Among the more urbanized country-periods, 19% exhibit significantly higher in-flows in (sparse) rural areas. This proportion is again highest in Africa (40%), followed by Latin America (19%) and entirely absent in Asia. However, these regional differences should be taken with a great deal of caution, as our sample of countries is not representative at the level of the world’s developing regions (especially in Africa and Asia).
Robustness tests
As a robustness test, we have also regressed the country- and period-specific urban gradients in out- and in-migration over the corresponding national levels of the Gross Domestic Product (GDP) per capita and the Human Development Index (HDI) for the period 1980 to 2017, instead of the national percent urban (see Tables A3 and A4). GDP per capita was extracted from the Shared Socioeconomic Pathways 3.0 database at the International Institute for Applied Systems Analysis, while the HDI comes from the United Nations Development Program via Our World in Data.
Table A2: Overview of the results from the 85 country- and period-specific (first-step) linear regressions of the settlements’ total out- and in-migration rates over their relative positioning within the rural-urban continuum, 41 developing countries 1966-2017.
[image: ]
Sources: URBDEMO collection & GHSL. 
Note: LAC = Latin America and the Caribbean.

Table A3: Distribution of the country- and period-specific nexuses between the rural-urban continuum and out-migration rates, and how this urban gradient in out-migration changes over the urbanization and development processes (global slopes), 41 developing countries 1966-2017.
[image: ]
Sources: URBDEMO collection & GHSL & IASSA SSP (for GDPc) & Our World In Data (for HDI).
Notes: * = statistically significant at the 90% level; positive country- and period-specific regression slopes indicate a higher out-migration at the top rather than at the bottom of the rural-urban continuum, while negative slopes indicate the inverse; positive global slopes indicate a change over the urbanization process in these country- and period-specific urban gradients from a situation in which migration originates mainly from the bottom of the rural-urban continuum to a situation in which migration essentially comes from the top, while negative global slopes indicate the inverse; GDPc = Gross Domestic Product per capita; HDI = Human Development Index.


Table A4: Distribution of the country- and period-specific nexuses between the rural-urban continuum and in-migration rates, and how this urban gradient in in-migration changes over the urbanization and development processes (global slope), 41 developing countries 1966-2017. 
[image: ]
Sources: URBDEMO collection & GHSL
Notes: * = statistically significant at the 90% level; positive country- and period-specific regression slopes indicate a higher in-migration at the top rather than at the bottom of the rural-urban continuum, while negative slopes indicate the inverse; positive global slopes indicate a change over the urbanization process in these country- and period-specific urban gradients from a situation in which migration mainly focuses on the bottom of the rural-urban continuum to a situation in which migration essentially heads towards the top of the continuum, while negative global slopes indicate the inverse; GDPc = Gross Domestic Product per capita; HDI = Human Development Index.
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Flow Number of Number of  Number of stat.Percent of stat. sign. and positive coefficients Percent of stat. sign. and negative coefficients

coefficients stat. sign. sign. coefficientsin below-median urbanized country-periods in above-median urbanized country-periods

from spatial coefficients from spatial

regressions regressions All regions Africa Asia LAC All regions Africa Asia LAC

Total out-migration 37 59 25 50 73 45 0 65 20 0 84

Total in-migration 48 33 19 36 41 36 22 19 40 0 19
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Type of flow Distribution of stat. sign. country- and period-specific slopes Global slope Global slope Global slope

(regression with % urban)(regression with GDPc) (regression with HDI)

Minumum 1st quartile Median 3rd quartile Maximum Coefficient Stat.sign. Coefficient Stat.sign. Coefficient Stat.sign.

urban->urban up -0.4695 -0.2421 -0.1079 -0.1509 -0.0272 -0.0035* -0.0033* -0.0033*

total -0.1134 -0.0357 0.0305 -0.0148 0.1359 -0.0012* -0.0011* -0.0011*

urban->rural -0.1149 -0.0687 0.0795 -0.0473 0.3151 -0.0008 -0.0004 -0.0007*

rural->urban -0.0748 -0.0237 0.0241 0.0028 0.0864 -0.0007* -0.0007* -0.0007*

rural->urban-neighbor -0.0736 -0.0300 0.0369 -0.0100 0.0919 -0.0006* -0.0005* -0.0005*

urban->urban -0.7874 -0.2027 -0.0859 -0.1297 0.2439 -0.0006 -0.0027* -0.0027*

rural->urban-non-neighbor -0.0770 -0.0276 0.0115 -0.0075 0.0588 -0.0005* -0.0005* -0.0005*

urban->rural-non-neighbor -0.1257 -0.0339 0.0662 0.0287 0.1850 -0.0005 -0.0002 -0.0002

urban->urban down 0.0061 0.0462 0.1542 0.0765 0.3227 -0.0004 -0.0006 -0.0006

rural->rural -0.0538 -0.0252 -0.0100 -0.0184 0.0375 -0.0003* -0.0003* -0.0003*

rural->rural-hinterland-of-urban -0.0512 -0.0291 0.0074 -0.0109 0.0509 -0.0003* -0.0003* -0.0003*

rural->rural down 0.0020 0.0140 0.0405 0.0260 0.0884 -0.0003* -0.0003* -0.0003*

rural->primate-city -0.0421 -0.0108 0.0189 0.0095 0.0594 -0.0003* -0.0002* -0.0002*

rural->rural-remote -0.0813 -0.0435 0.0088 -0.0235 0.0352 -0.0003* -0.0002 -0.0002

urban->rural-neighbor -0.1642 -0.0594 -0.0195 -0.0372 0.0035 -0.0001 -0.0002 -0.0002

urban->rural-hinterland-of-urban -0.3200 -0.1111 -0.0341 -0.0514 0.2620 0.0003 0.0000 0.0000

urban->rural-remote -0.7253 -0.0838 0.0514 -0.0475 0.2866 0.0012 -0.0006 -0.0006
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Type of flow Distribution of stat. sign. country- and period-specific slopes Global slope Global slope Global slope

(regression with % urban) (regression with GDPc) (regression with HDI)

Minumum 1st quartile Median 3rd quartile Maximum Coefficient Stat.sign. Coefficient Stat.sign. Coefficient Stat.sign.

urban->urban down -0.5039 -0.2741 -0.1567 -0.0881 -0.0342 -0.0024* -0.0025* -0.0025*

rural->urban -0.2971 -0.1296 -0.0227 0.1038 0.6060 -0.0021* -0.0011 -0.0011

urban->urban -0.2473 -0.1457 -0.0865 0.0616 0.2456 -0.0020* -0.0018* -0.0018*

urban->urban up 0.0101 0.0595 0.1121 0.1927 0.3710 -0.0015* -0.0018* -0.0018*

rural->urban-non-neighbor -0.0993 0.0379 0.1069 0.2486 0.2881 -0.0011* -0.0009* -0.0009*

rural->urban-neighbor -0.1450 -0.0989 -0.0764 -0.0329 0.1658 -0.0005 0.0000 -0.0008*

total -0.0692 -0.0129 0.0204 0.0367 0.1011 -0.0003* -0.0003* -0.0003*

urban->rural-non-neighbor -0.0512 -0.0275 -0.0125 0.0044 0.0600 -0.0003* -0.0002* -0.0002*

urban->rural-neighbor -0.0469 -0.0072 0.0037 0.0157 0.0577 -0.0002* -0.0001* -0.0002*

urban->rural-remote -0.0595 -0.0351 -0.0132 0.0101 0.0657 -0.0002 -0.0001 -0.0001

urban->rural -0.0586 -0.0321 -0.0013 0.0099 0.0324 -0.0002 -0.0001 -0.0001

urban->rural-hinterland-of-urban -0.0858 -0.0342 -0.0103 0.0128 0.0501 -0.0001 -0.0001 -0.0001

rural->rural-hinterland-of-urban -0.0753 -0.0157 -0.0045 0.0226 0.0793 0.0000 -0.0001 -0.0001

rural->rural -0.0830 -0.0398 -0.0301 -0.0143 0.0462 0.0002 0.0001 0.0001

rural->rural-remote -0.0529 -0.0179 -0.0081 0.0046 0.0473 0.0002* 0.0001 0.0001



Online Appendix   Table A1   lists the IPUMS census rounds used in this analysis .  In 36 countries, the  information on  migration  refers to  the non - harmonized geographies at the second and third administrative levels (i.e.,  municipalities, districts, regencies, etc.), which we  harmoniz ed   over  the selected  set of census  rounds   in each country  (Du et al. 2025) . For the remaining seven countries ( Botswana, Mongolia,  Malawi, Sierra Leone, Thailand, Uganda and Uruguay ), in which this detailed geographic information  is not available, we relied on the IPUMS’s harmonized administrative level 1 (such as states or  provinces) to identify at least one city .   Given those countries are predominantly small and less  urbanized (and/or characterized by a strong dominance of the capital city), migration within this  coarser geography can be compar ed   to the movements  observed  at more detailed administrative  levels in the other 36 countries.   Information on the individuals’ past place   of residence refers to five years immediately preceding the  enumeration date in 52 censuses, to a one - year period in nine censuses, as well as to the time of the  last change in residence in 24 censuses (this information, alongside the duration of residenc e, has  been converted into 5 - year migrant transitions). Differences in the temporal reference of the  migration data are not of concern   because  we do not compare levels  of migration  but  within - countr y   urban gradients  therein .   H ence, we do not apply any conversion   factor .   The European Commission defined  Functional Urban Areas ( FUAs )   worldwide using a consistent  methodology based on the 2019 version of the  Global Human Settlement Layer  (GHSL) of the resident  population at a  1km x 1km grid   resolution   of the earth   in 2015  (OECD/European Commission 2020) .  GHSL was estimated by spatially downscaling population counts for administrative units according  to remote sensing data on the built - up environment. An FUA  counts at least  fifty thousand residents  spread over a densely populated urban center (i.e., a cluster of adjacent 1km x 1km grids with at least  1 , 500 inhabitants) and its neighboring commuting areas. We assigned a census administrative unit  to a given FUA (or to a local conglomerate of FUAs) if at least one half of the former’s resident  population is  concentrated in the spatial intersection of the administrative and GHSL - FUA polygons  (Du et al. 2025) .  In other words, the URBDEMO collection enriches the IPUMS data with an  international ly   consistent urban perspective.   By combining administrative areas that  are part  the  same FUA , our estimates of migration are not polluted by local processes of urban sprawl or re - urbanisation  (see Champion 2001)  

