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Appendix S1: Supporting Information 

Equation 1. Contribution of demographic components to population growth

where r is the population growth rate, NG is the natural change, MI is the net internal migration rate, and MA is the net international migration rate in the year t and the trajectory i.

Equation 2. Multinomial logistic model

where i indicates the municipalities and ε is a random error. For a single independent variable, we can simplify the notation to:

These equations are identical to those for the linear regression model with the important difference that the dependent variable is unobserved.
The link between the observed binary y and the latent y* is made with a simple measurement equation:

Cases with positive values of y* are observed as y=1, while cases with negative or zero values of y* are observed as y=0.










Table S1. Spatial correlation analysis between trajectories
[image: ]
Note: The spatial autocorrelation index was calculated as a rate between the number of neighboring municipalities divided by the expected number of neighboring municipalities (join count) from a random distribution (expected); we used order two to determine the neighboring criterion.
Source: Compiled by the authors using data from the INE.

Table S2. Variables included in the multinomial model Line below the table
[image: ]
Source: Compiled by the authors.
Table S3. Mean and standard deviation for explanatory variables
[image: ]
Source: Compiled by authors using data from the INE, IGN and SEPE.

Figure S1. Correlation matrices between explanatory variables
[image: ]
Source: Compiled by authors using data from the INE, IGN and SEPE.



Table S4. Multinomial model (coefficients)
[image: ]
Note: Growth is used as the reference category; results are reported with a 95 % confidence interval; * p<0.05, ** p<0.01, *** p<0.001.
Source: Compiled by authors using data from the INE, IGN and SEPE.
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-13.44 *** -4.39 *** -1.50 *** -0.90 *** -1.63 *** -5.29 ***

(-15.11  to  -11.77)(-5.25  to  -3.53) (-1.79  to  -1.22) (-1.07  to  -0.72) (-1.80  to  -1.45) (-6.23  to  -4.34)

1.34 *** 1.28 *** 1.18 *** 0.86 *** 0.29 * 1.09 ***

(1.17  to  1.51) (1.10  to  1.46) (1.01  to  1.36) (0.68  to  1.04) (0.06  to  0.53) (0.90  to  1.28)

-1.42 *** -1.28 *** -1.12 *** -0.75 *** -0.36 *** -0.78 ***

(-1.58  to  -1.26) (-1.47  to  -1.09) (-1.29  to  -0.95) (-0.91  to  -0.59) (-0.55  to  -0.16) (-0.95  to  -0.60)

-0.49 *** -0.24 ** -1.03 *** -0.62 *** -1.38 *** 0.23 ***

(-0.63  to  -0.36) (-0.39  to  -0.10) (-1.19  to  -0.87) (-0.74  to  -0.50) (-1.56  to  -1.20) (0.13  to  0.33)

-111.66 *** -26.87 *** -6.55 *** -3.35 *** 0.10 *** -37.67 ***

(-126.57  to  -96.75)(-34.92  to  -18.81)(-9.21  to  -3.90) (-4.72  to  -1.98) (0.05  to  0.15) (-46.44  to  -28.91)

-0.55 *** -0.59 *** -0.45 *** -0.44 *** -0.51 *** -0.36 ***

(-0.73  to  -0.38) (-0.82  to  -0.35) (-0.62  to  -0.28) (-0.58  to  -0.30) (-0.68  to  -0.33) (-0.52  to  -0.19)

1.04 *** 0.92 *** 0.70 *** 0.84 *** 0.83 *** 0.75 ***

(0.83  to  1.24) (0.69  to  1.15) (0.50  to  0.90) (0.65  to  1.02) (0.62  to  1.05) (0.52  to  0.99)

0.54 *** 0.56 *** 0.25 *** 0.19 *** -0.30 *** 0.52 ***

(0.41  to  0.67) (0.42  to  0.71) (0.13  to  0.36) (0.09  to  0.29) (-0.41  to  -0.18) (0.38  to  0.66)

-0.56 *** -0.36 *** -0.26 *** -0.04 0.02 -0.25 **

(-0.73  to  -0.39) (-0.55  to  -0.18) (-0.41  to  -0.12) (-0.15  to  0.06) (-0.10  to  0.14) (-0.40  to  -0.10)

-0.43 *** -0.42 *** -0.37 *** -0.37 *** -0.48 *** -0.39 ***

(-0.53  to  -0.33) (-0.53  to  -0.31) (-0.47  to  -0.28) (-0.45  to  -0.28) (-0.57  to  -0.39) (-0.50  to  -0.28)
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Trajectory Neighbouring trajectory Index Joincount Expected Variance z.value

Consistent Decline Consistent Decline 1.25 114 92 27.49 4.32

Consistent High decline Consistent High decline 1.67 366 220 52.6 20.18

Growth to Decline Growth to Decline 1.56 33 21 7.59 4.28

Increasing Decline Increasing Decline 1.29 118 92 27.44 5.02

Increasing High Decline Increasing High Decline 1.48 46 31 10.93 4.51

Increasing Moderate Decline Increasing Moderate Decline 3.07 124 40 13.64 22.56

Consistent High decline Consistent Decline 0.93 265 285 80.79 -2.17

Growth to Decline Consistent Decline 0.94 82 88 29.38 -1.04

Growth to Decline Consistent High decline 1.03 140 136 41.12 0.63

Increasing Decline Consistent Decline 1.06 195 184 56.92 1.49

Increasing Decline Consistent High decline 0.57 163 284 80.72 -13.47

Increasing Decline Growth to Decline 1.06 93 88 29.36 0.96

Increasing High Decline Consistent Decline 0.99 107 107 35.38 -0.12

Increasing High Decline Consistent High decline 1.21 201 166 49.64 4.9

Increasing High Decline Growth to Decline 1.07 55 51 18.41 0.8

Increasing High Decline Increasing Decline 0.82 88 107 35.35 -3.21

Increasing Moderate Decline Consistent Decline 0.75 91 122 39.62 -4.87

Increasing Moderate Decline Consistent High decline 0.23 43 188 55.7 -19.42

Increasing Moderate Decline Growth to Decline 0.61 35 58 20.58 -5.04

Increasing Moderate Decline Increasing Decline 1.36 165 122 39.59 6.95

Increasing Moderate Decline Increasing High Decline 0.39 28 71 24.75 -8.66

Jtot 0.85 1752 2057 160.29 -24.12
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Variable Type Source Period

Population Continuous Population register (INE) 2000-20 average

Over-ageing  (> 84 years old) Continuous Population register (INE) 2000-20 average

% young adults (ages 20 to 39) Continuous Population register (INE) 2000-20 average

% foreign-born Continuous Population register (INE) 2000-20 average

Population in the capital city Continuous Population register (INE) 2000-20 average

Altitude Continuous Instituto Geográfico Nacional (IGN) 2020

% non-farming jobs Continuous Servicio Público de Empleo (SEPE) 2006-2019

% housing rentals Continuous Census (INE) 2011

Distance from core cities (> 40 Km) Discrete Own elaborartion using buffer from a IGN SHP 2020
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(776,760) (207,039) (174,597) (236,033) (245,170) (256,838) (280,081) (536,960)

427 864 809 710 632 445 764 613

(341) (234) (248) (267) (282) (289) (280) (344)

6.0 0.9 1.6 1.8 3.1 3.8 2.5 3.5

(5) (2.1) (2.4) (2.6) (3.2) (3.1) (2.9) (4.2)

85.4 78.6 77.4 77.6 75.4 71.4 75.4 79.8

(20.1) (22.7) (22.7) (22.7) (23.6) (26.1) (24) (22.7)

n = 546 n = 851 n = 296 n = 429 n = 437 n = 238 n = 216 n = 3,013

18.1 % 56.8 % 52.3 % 44.3 % 45.1 % 37.1 % 46.7 % 37.1 %

Population

Pop. provincial 

capital

Altitude

% housing rentals

% non-farming 

jobs

> 40 Km from 

core cities

Over-ageing

% young adults

% foreign-born


image4.png
Rent

% young adults
% foreign-born
Pop. Capital
Population
Non-farming
Altitude

Over-ageing

014
0.03

-0.1 -0.27 0.05

-0.12 -0.28 -0.13 0.15

-0.07 -0.1 -0.11 0.06

-0.11 -0.02 0

0.13 0.28
0.1 0.18

0.12

1.0

0.5

0.0

-1.0




