Appendix: Methodological Note for France
Choice of the Geographical Scale 
The analysis is based on the 22 former regions of metropolitan France, corresponding to the regional division in place prior to its 2015 restructuring into 13 larger regions. We made this choice based on the limited coherence of the new larger regions in demographic terms and with regard to population exchange patterns. Moreover, this new regional configuration has been widely criticised by numerous elected officials and geographers (Bonnet-Pineau, 2016; Doré, 2021; Roques, 2018).

Estimation of Migratory Flows at the Regional Geographical Level
Data Sources
The primary source is the population census, which includes a question on the place of residence on 1 January of the year preceding the census. For example, in the 2016 dataset, it is possible to identify the municipality of residence on 1 January 2015 and, consequently, the department and region of residence for individuals who were already living in France. For those residing abroad at that date, the previous country of residence is also specified. For these individuals, an additional question provides information on the year of arrival in France.
The microdata compiled in a census file for year t represent the synthesis of five consecutive survey waves carried out in years t–2, t–1, t, t+1, and t+2. For example, in the file corresponding to 2016, approximately one-fifth of respondents were surveyed in 2016, while the remainder were surveyed in 2014, 2015, 2017, and 2018. As a result, the estimate of mobility for the year 2016 reflects a synthesis of movements that occurred between 2014 and 2018. This also applies to the estimate for the year 2021, which includes the movements for 2019–2023.
This structure prevents a perfect reconciliation between migration data and vital statistics, as is the case for natural population movements.

Method for Estimating Emigration to Foreign Countries
It is not possible to measure departures to foreign countries directly using census data, which makes it necessary to rely on an indirect estimation method. Thus, starting from census data, for each region we have the municipal population (i.e., all individuals present in a municipality without double counting) on 1 January of years t–1 and t:  and . The sum of municipal populations corresponds to the total population of France. Aggregating the municipal populations of all municipalities within a region produces the region’s population without double counting.
Civil registration statistics provide, for each year, and thus for year t–1, the number of births () and deaths () recorded for residents of the region. Thus, it is straightforward to derive the natural balance for year t–1. 
From these data, the total migratory balance for each region () can be derived as follows:


The regional migratory balance comprises two components. The first is the balance of migration with other French regions, that is, arrivals from another French region () minus departures to another French region (). The second is the balance of migration with foreign countries: arrivals from abroad () minus departures abroad ().
Census data allow the estimation of arrivals from and departures to other French regions ( and , respectively), as well as arrivals from abroad (). Therefore, departures abroad () can be assumed using the following relationship:




Validation of the Estimates
The estimates of interregional migration correspond to those disseminated by the Observatoire des territoires, a public institution managed by INSEE. Although these figures are estimates, they currently constitute the reference data and are therefore not subject to any correction.

Regarding inflows from and outflows to foreign countries, as well as net migration, there was consistency between the sum of regional estimates and the figures published by INSEE. It should be noted that, for international migration, INSEE only produces estimates at the national level (mainland France plus overseas departments). We observed discrepancies between the figures obtained from the processing of census microdata and those officially published by INSEE.

Data Corrections
We adjusted the data derived from the processing of INSEE census files to calculate the demographic renewal indicators for France. Births and deaths recorded by place of residence were recalibrated at the regional level so that their aggregate matched the figures officially published by INSEE. This correction was applied proportionally to each region’s share of total registered births and deaths. The adjustments are minor, as are those applied to the population counts for each 1 January.

Methodological Limitations
Although demographically consistent, this method is constrained by inaccuracies inherent in census data. The reconciliation of civil registration data and census data is imperfect and can result in incoherent outcomes. For example, when estimating flows for 2015, the method produces a negative number of departures from Corsica to foreign countries, that is, the number of arrivals from abroad is lower than the (positive) estimated migratory balance with foreign countries. This inconsistency may be explained by the small population size of Corsica and by greater relative uncertainty in census-derived estimates at such a scale. However, in the estimation of 2021 flows using raw (uncorrected) data, the same anomaly appears for 10 regions, including Provence, Alpes, Côte d’Azur (PACA), the third most populous region of France with more than 5 million inhabitants in 2021. After correction, the number of incoherent cases decreases to four regions: three small demographic regions, two of which are overseas (Corsica, La Réunion, and Martinique), but PACA remains among them.


Table 1. Average PTR, MST, and BST values across NUTS-2 regions in Spain, Italy, and France for the periods 2014-2018 and 2019-2023.
	Country
	Region
	2014-2018
	 
	2019-2023

	
	
	PTR
	MST
	BST
	 
	PTR
	MST
	BST

	France
	Alsace
	22.62
	11.79
	49.96
	
	20.36
	4.36
	54.18

	
	Aquitaine
	28.13
	28.10
	35.95
	
	29.97
	33.10
	31.13

	
	Auvergne
	26.47
	21.43
	35.92
	
	25.50
	17.77
	34.78

	
	Basse-Normandie
	20.76
	0.75
	48.12
	
	25.55
	17.14
	35.77

	
	Bourgogne
	21.57
	1.38
	46.27
	
	24.52
	14.59
	35.99

	
	Bretagne
	25.60
	19.85
	39.79
	
	28.60
	28.90
	32.94

	
	Centre
	20.90
	0.87
	51.53
	
	24.19
	12.36
	41.13

	
	Champagne-Ardenne
	24.68
	14.90
	44.39
	
	23.29
	10.09
	42.24

	
	Corse
	29.52
	38.37
	29.60
	
	29.77
	38.86
	26.26

	
	Franche-Comte
	21.16
	4.22
	52.34
	
	21.73
	9.34
	43.48

	
	Guadeloupe
	32.68
	41.20
	36.52
	
	26.14
	10.78
	43.35

	
	Guyane
	45.51
	36.69
	56.66
	
	51.97
	36.36
	54.48

	
	Haute-Normandie
	23.33
	10.15
	50.87
	
	22.50
	7.12
	47.45

	
	Ile-de-France
	30.02
	29.52
	49.62
	
	36.72
	44.86
	36.89

	
	La Reunion
	29.41
	25.77
	56.07
	
	25.52
	13.86
	60.34

	
	Languedoc-Roussillon
	28.76
	27.16
	37.41
	
	31.30
	32.97
	31.22

	
	Limousin
	25.39
	11.87
	34.66
	
	26.29
	19.11
	30.35

	
	Lorraine
	23.32
	14.04
	44.28
	
	20.98
	4.18
	43.52

	
	Martinique
	31.7
	41.3
	33.2
	
	31.48
	27.04
	31.98

	
	Midi-Pyrenees
	24.69
	18.73
	42.42
	
	27.97
	29.09
	34.29

	
	Nord-pas-de-Calais
	25.64
	14.00
	50.27
	
	24.58
	13.71
	45.43

	
	Pays de la Loire
	25.31
	19.32
	44.67
	
	24.45
	17.62
	42.61

	
	Picardie
	24.01
	12.40
	50.08
	
	22.85
	9.03
	45.82

	
	Poitou-Charentes
	26.52
	23.90
	35.03
	
	29.43
	29.48
	28.80

	
	Provence-Alpes-Cote D'Azur
	24.14
	9.11
	48.67
	
	29.38
	24.60
	36.85

	
	Rhone-Alpes
	22.90
	10.40
	54.49
	 
	22.37
	12.25
	49.72

	Italy
	Piemonte
	22.39
	13.98
	33.67
	
	24.42
	19.38
	25.46

	
	Liguria
	23.85
	15.01
	27.47
	
	27.36
	23.67
	20.73

	
	Lombardia 
	22.65
	20.33
	37.36
	
	23.95
	24.21
	28.89

	
	Vallee d'Aosta 
	21.07
	10.90
	37.50
	
	21.46
	14.12
	28.95

	
	Emilia-Romagna
	25.02
	23.07
	32.22
	
	26.34
	28.12
	25.47

	
	Friuli-Venezia Giulia 
	22.21
	14.86
	32.40
	
	24.53
	22.27
	24.86

	
	Trentino-Alto Adige
	22.85
	19.52
	42.35
	
	22.69
	19.87
	37.33

	
	Veneto
	20.34
	12.56
	39.40
	
	21.80
	19.31
	30.45

	
	Lazio
	23.43
	21.15
	36.26
	
	21.29
	18.75
	30.26

	
	Marche
	21.41
	11.26
	35.72
	
	22.54
	16.70
	27.31

	
	Toscana
	24.25
	21.59
	30.72
	
	24.52
	23.91
	24.61

	
	Umbria 
	21.51
	10.70
	34.96
	
	22.53
	16.85
	26.53

	
	Abruzzo
	21.73
	12.90
	35.59
	
	22.03
	15.09
	28.76

	
	Basilicata
	23.55
	23.66
	30.30
	
	26.93
	30.95
	23.05

	
	Calabria 
	24.84
	25.83
	33.58
	
	26.86
	29.33
	27.36

	
	Campania
	23.11
	21.62
	38.09
	
	23.58
	22.53
	33.41

	
	Molise
	24.84
	23.11
	28.65
	
	28.09
	29.78
	21.10

	
	Puglia 
	20.56
	16.32
	38.19
	
	22.10
	19.61
	30.45

	
	Sicilia 
	22.29
	15.68
	38.53
	
	24.34
	20.56
	31.52

	
	Sardegna
	18.10
	9.28
	37.03
	 
	18.30
	8.44
	27.63

	Spain
	Andalucía
	19.57
	8.41
	48.77
	
	23.33
	27.14
	33.18

	
	Aragón
	21.50
	10.80
	39.63
	
	28.85
	36.15
	24.10

	
	Asturias
	21.02
	10.51
	29.57
	
	24.92
	24.53
	19.71

	
	Baleares
	25.55
	33.63
	37.42
	
	29.62
	46.67
	27.13

	
	Canarias
	21.03
	28.42
	36.78
	
	25.12
	42.48
	24.06

	
	Cantabria
	19.83
	10.38
	37.89
	
	24.50
	31.88
	23.15

	
	Castilla y León
	22.57
	17.44
	30.67
	
	25.18
	24.85
	22.54

	
	Castilla La Mancha
	23.17
	22.50
	36.05
	
	26.28
	32.94
	26.62

	
	Cataluña
	22.91
	20.79
	41.23
	
	28.63
	39.22
	27.17

	
	Comunidad Valenciana
	20.59
	14.64
	42.22
	
	30.80
	43.24
	24.06

	
	Extremadura
	21.93
	15.37
	37.20
	
	22.71
	18.10
	30.22

	
	Galicia
	20.20
	7.54
	35.17
	
	25.09
	27.63
	22.23

	
	Comunidad de Madrid
	24.78
	30.04
	40.90
	
	30.64
	46.52
	26.61

	
	Murcia
	20.84
	11.43
	52.00
	
	27.17
	34.84
	33.76

	
	Navarra
	22.35
	18.26
	41.83
	
	25.32
	32.04
	30.37

	
	País Vasco
	21.90
	16.04
	39.29
	
	24.06
	27.43
	27.51

	
	La Rioja
	22.50
	17.48
	38.87
	
	25.69
	29.83
	27.46

	
	Ceuta
	32.50
	27.33
	53.61
	
	33.43
	46.42
	30.59

	
	Melilla
	42.12
	29.68
	56.28
	 
	37.62
	49.81
	33.05


Note: PTR, MST and BST values represent averages for the two periods analysed: 2014-2018 and 2019-2023. Source: Authors’ estimations based on ANPR, EVR, MNP and INSEE data.

