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Abstract

This study explores the impact of cohort turnover and migration flows on labour force
dynamics at the sub-national level in Italy. Using municipal-level data from 2018 to 2019,
changes in the active population are decomposed into three components: cohort turnover,
internal migration, and international’ migration. Municipalities are classified using the
Degree of Urbanization and the National Strategy for Inner Areas. Results show that,
although international migration contributes positively to the labour force, it does not
compensate for losses caused by population ageing. Internal migration emerges as the
main driver of change, with growth concentrated in suburban rather than peripheral areas.
The study highlights the key role of internal mobility in shaping local labour markets and
reveals marked spatial disparities in demographic and economic development. This
analysis offers an initial attempt to disentangle the distinct contributions of internal and
international migration in addressing the decline in the labour force linked to population
ageing across Italian municipalities.

1. Introduction

Developed societies are experiencing relevant population ageing dynamics (Bistock and
George 2011). Cohort turnover effect on population change is becoming dramatic both in
terms of labour supply shortage (Borsch-Supan 2003; Piggot and Woodland 2016) and
welfare state sustainability (Lutz et al. 2019; European Commission 2024). These impacts
are widespread across the European Union (EU) member states (Carone et al. 2005),
becoming more significant for the lowest-low fertility countries (Kohler et al. 2002, Billari
and Kohler, 2004). The public debate on the challenges related to ageing is lively both in
the scientific and political arenas. The most (and fastest) viable option to counterbalance
(or slow down) ageing effects is represented by international migration (Billari 2022),
considering that migrant populations, compared to native ones, are usually younger and
have higher fertility rates (Kulu and Gonzalez-Ferrer 2014). However, national aggregates
do not always reflect local population and labour market dynamics, and related possible
consequences of migration. Previous studies at local levels (Goujon et al. 2021, Ghio et al.
2022) have shown that migration can partially mitigate the effects of ageing; yet they lack
distinguishing effects between international and internal movements (Impicciatore and
Strozza 2016). Since the growing interest for causes and effects of the geographical
dimension of inequality (Rodriguez-Pose, 2018; Storper, 2018), the distinction between
international migration and internal mobility is essential to capture within-country
heterogeneity.

Against this context, the study aims to assess what extent cohort turnover and migration
flows influence the labour force dynamics at sub-national level. In this perspective, Italy is
a valid case study for at least two reasons. First, Italy is recognized as an extreme example
of lowest-low fertility country (Kohler et al. 2002); second, structural internal divides,
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among the deepest in the developed world (Rosés and Wolf 2018; Avola et al. 2024),
characterize Italian territories. Using datasets from the National Institute of Statistics
(ISTAT), the analysis decomposes the active population change into cohort turnover and
both internal and international migration effects, by municipality. The approach proposed
by Ghio at al. (2022) is here innovatively elaborated introducing the following
specifications: i) international migration effects are separately measured from internal
mobility ones; ii) rather than the working-age population, the labour force is estimated; iii)
a finer spatial coverage (the municipal level) is adopted; iv) two alternative territorial
classifications are applied to cluster Italian municipalities.

The contribution of the analysis to extend migration literature is twofold. Firstly, the
descriptive findings offer a preliminary assessment of the role played by internal and
international migration in mitigating the impact of population ageing on the local labour
force. Second, we map the heterogeneity of labour force dynamics, accounting for
territorial variations in labour market participation for men and women, over the life course,
across Italian territories.

2. Data and Methods

The analysis is based on data collected at the municipal level by ISTAT. Specifically,
publicly available information from administrative sources and population censuses was
harmonized to monitor changes in the labour force, between 2018 and 2019: 1) populations
residing in Italian municipalities as of January 1%; ii) deaths; iii) labour force. These
datasets were complemented by ad hoc data provisions released by ISTAT through a formal
agreement, which include information on international migration and internal mobility?.
Overall, we compile and harmonize data on 7,918 municipalities, disaggregate by sex and
15-year age groups.

A major challenge in carrying out the analysis is related to data accuracy. While it has been
substantially filled by the ad-hoc data provisions of population and migration data,
differences in population census definitions limit the adoption of a comparative perspective
to the temporal interval from 2018 to 2019 (Table 1).

To examine the effects of ageing population on labour force dynamics at the local level, we
account for the population aged 15 to 64 years living in Italian municipalities (Ghio et al.
2022). Entry cohorts are defined as the 15-age group becoming part of the working-age
population during the reference period, while exit cohorts are defined as the 64-age group
leaving the working-age population during the reference period. The labour force was
estimated by applying sex and age-specific activity rates to the working-age population.
Table 1 details data sources, definitions, breakdowns and activity rates adopted by the
analysis to compute the labour force by municipality.

Table 1 — Data sources, definitions, breakdowns and applied activity rates

Data source Definition/type | Breakdown / Activity Rates
of information sex and age
group
Population registers by Age 15 at Activity rate of 15-24 age
municipality, sex and age class Entry cohort 1.1.2019 groups
2018-2019 Activity rate of 50-64 age
. groups
Exit cohort Age 65 at 1.1. Activity rate of 65+ age
2019 groups
Deaths by municipality, sex and Deaths Activity rate of 15-24 age
age class (5-year groups) 2018 Aged 15-24 groups

2 These datasets are derived from population registers managed by municipal offices and periodically
validated by ISTAT using cross-sectional techniques. These methods align decentralized
administrative sources with census enumerations to ensure consistency and accuracy.
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Activity rate of 25-49 age
Aged 25-49 groups
Activity rate of 50-64 age
Aged 50-64 groups
.Ad hOC. data prO\{isions, Activity rate of 15-24 age
international and internal ) Aged 15-29 groups
movements by municipality, sex | International .. £25-49
and age class (5-year groups) and internal Activity rate of 25-49 age
20182019 movements Aged 30-45 groups
Activity rate of 50-64 age
Aged 46-74 groups

Notes: 2018-2019 average of activity rates are derived from the population censuses by sex
and age-group

To assess the contribution of each demographic component to the local labour force
changes, we formulate the following equation:

15-64 _ 15-64 | (; 15-64 15-64
POP_lfi,t+1 = Pop_lf;; + (lm—lfi,t—t+1 - em—lfi,t—t+1
: 15-64 15-64 15-64
+ (mm Uf355 — emm If 3255 — deaths Uf2354
15 1064
+ (entry Ifi%een — exit Uf 3¢ 1)

where:

i = municipal territorial unit; t = beginning of the reference temporal period; t+1 = end of
the reference temporal period

Pop_lfi,lti_lmpop_l fi_lf’_64 represent the active population at the beginning and end of
reference period, respectively

(im_l fi,lts—_tg—‘l-l — em_l fi,lts__ti“l) is the net international migration, computed as difference
between in-out international flows of active migrants, arrived in and emigrated from the
municipality i1 during the reference period t-t+1

(imm_1f}2784 — emm_If'275%) is the net internal mobility (Net internal_mobility_Lf),
computed as difference between in-out intra-municipal flows of active internal migrants,
arrived in and emigrated from the municipality i during the reference period t-t+1

deaths_lfi_1t5__ti41 correspond to labour-force deaths aged 15-64 years, recorded in the
municipality i during the reference period t-t+1

(entry_lfl-,lt‘:’_ trq — exit_If %, +1) is the net labour-force cohort turnover (Cohort
turnover If), computed as difference between in-out active cohorts, recorded in the
municipality i during the reference period t-t+1

Following the definition of the Population Turnover Rate and Migration Share of Turnover
(Billari, 2022), we propose the Population Turnover Rate of the labour force (PTR If)
referred to the active population:

15-64 _ . : 15-64 15-64 : 15-64
PTRf;o" = ram Ui 2000 + reem Uf 720 + roimm Uf 700
+ reemm_If ;2754 + r_deaths_If 2754
where each component of changes is gauged by the rate or proportion between the estimated
active migrants (international or internal immigrants or emigrants) or labour-force deaths,

and the average active population living in the municipality during the reference period,
for instance, the crude immigration rate is computed as follows:
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im, ;15764
15—-64 __ fi,t—t+1
Tomgp, i = 15-64 15-64
' (Poplfi,t+1 + POplfi,t )
2

Then, we derive the International Migration Share of Turnover (iMST _If) and Internal
Mobility Share of Turnover (mMST If) to decompose the incidence of international
migration and internal mobility. Formally, they are:

. 15-64 15-64
rom lf; 2 rem U500

T = T ra g
=Jit+1

; 15-64 15-64
roimm_Lf; 250 r_emm U 0000

(PTRfE™)

mMST_If}57%* =

For the reference period, the PTR_L fillts_;f“' captures changes accounting for the labour-force

and population dynamics experienced by each municipality, while L'M;S'T_lfi_ltSJr_l64 and

mMST _l fi,1t5+_164i't_t+1 quantify the role played by migration components.

To illustrate results, we cluster Italian municipalities using two alternative territorial
classifications:

1) DEGURBA, the European classification of degrees of urbanization (Eurostat 2020),
based on population size and density, which distinguishes three predominant categories:
(a) urban areas, where more than 80% of the population lives in urban agglomerations; (b)
rural areas, where at least 50% of the population lives in rural agglomerations; and (c)
intermediate areas, where more than 50% and up to 80% of the population lives in urban
agglomerations;

2) SNALI, the classification introduced by the Italian National Strategy for Inner Areas?,
based on the proximity to a service provision center (UVAL 2014), which distinguishes:
(i) pole (or intermunicipal pole), a municipality (or an aggregation of neighbouring
municipalities) providing all services of general interest (education, health, mobility); (ii)
belt, municipality located in belt areas (transportation time from/to the closest pole
estimates less than 20 minutes); (iv) intermediate (transportation time 20-40 minutes); (V)
peripheral (transportation time 40-75 minutes); (vi) ultra-peripheral (transportation time
more than 75 minutes).

Table 2 shows the distribution of Italian municipalities according to the two classifications®.
While the marginal distributions of central and peripheral municipalities appear similar,
there is limited overlap between DEGURBA and SNAI due to the different criteria adopted
in their respective operationalisation processes. For this analysis, a 10-category
classification of Italian municipalities was adopted, based on the intersection of the
DEGURBA and SNAL

Table 2 - Classifications of Italian municipalities

3 This strategy is an innovative policy for development and territorial cohesion to counteract
marginalization and demographic depopulation.

4 For sake of parsimony, we decide to aggregate peripheral and ultra-peripheral municipalities of the
SNAI classification in a unique category.
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DEGURBA Urbz(ljrilt?er:as: Intermediate areas: Towns and suburbs Rural Areas Tot %
DEGURBA'
SNAI| Poles  Belts | Poles Belts Intermediate Peripheral| Poles Belts Intermediate Peripheral|s categories
Urban areas: cities| 110 144 1 0 255 32
Intermediate
areas: towns and 209 1,714 471 210
suburbs 2,610 33.0
Rural Areas 23 1,652 1,811 1,567 5,053 63.8
Tot SNAI's
categories 110 144 209 1,714 478 210 23 1,652 1,811 1,567 7918 100.0
Poles 342 43
Belts 3,510 443
Intermediate 2,289 28.9
Peripherical 1,777 224
% 14 1.8 26 216 6.0 27 03 209 229 19.8

Notes: The municipality of Altamura, classified as a 'city' by DEGURBA and as 'intermediate’ by
SNAI, was included in the 'cities-belts' category.

3. Results

Demographic change affecting the Italian working-age population between 2018 and 2019 varies
significantly between central and peripheral areas (Table 3). Focusing on the marginal distribution
representing DEGURBA, although cohort turnover is negative for all types of municipalities, it is
generally counterbalanced by net migration. Specifically, migration flows not only compensate for
the cohort replacement deficit but exceed it in municipalities classified as cities, towns and suburbs.
In contrast, in rural areas migration is insufficient to offset the decline in the working-age population.
The breakdown of net migration into internal and international components reveals a process of
internal redistribution of the working-age population, primarily driven by outflows from rural
municipalities towards cities and towns and suburbs. The estimated indicators indicate that the
overall flows of working-age population entering and leaving Italian municipalities between 2018
and 2019 were mainly driven by internal mobility. In the type of municipality where migration plays
a more prominent role, namely towns and suburbs and rural areas, internal mobility accounts for
approximately 57% and 55% of total flows, respectively, while international migration contributes
only around 9% and 11%. In the cities, the relative weight of internal movements is almost 51%,
while international migration is about 12%.

Looking at the labour force indicators, the relationship between net migration and cohort turnover
takes on a different shape. In this case, although net labour force migration balances are generally
positive, they are not sufficient to offset cohort labour force turnover in any type of municipality.
The iMST_lf e mMST_lf indicators further emphasise the role of internal mobility in driving
changes in labour force volume. Although the contribution of international migration remains similar
when estimates are based on the working-age population or the labour force, the contribution of
internal mobility is systematically higher, by around four percentage points, when calculated on the
labour force.

In 2019, the labour force in cities, towns and suburbs, and rural areas reached approximately 9,2
million, 12,4 million and 4,4 million, respectively; this implies that, against 68-69% proportion of
active population, 31-32 % of the working-age population is classified as inactive (4,1 million, 5,7
million and 2,0 million respectively), which represent rather homogeneous shares across different
territories. However, when the activity/inactivity rates are computed using the territorial
classification derived from the combination of DEGURBA and SNAI typologies, different
conditions emerge: for instance, poles and belts show significantly higher levels of labour market
participation compared to intermediate and peripheral municipalities.

The intersection of DEGURBA’s cities, towns and suburbs, and rural areas with the four SNAI types
of municipalities (poles, belts, intermediate, and peripheral areas) reveals significant heterogeneity
in the trends of the working-age population and labour force within DEGURBA categories that
might otherwise appear homogeneous. While the findings confirm the central role of internal
mobility in driving demographic change across territories, the ten-category classification reveals the
high attractiveness of belts, regardless of whether they are classified by DEGURBA as cities, towns
and suburbs, or rural areas, and thus irrespective of population density. In peripheral areas, in
particular, a negative net migration balance is observed, mainly due to internal movements towards
belts and poles.
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Table 3 — Net migration, cohort turnover and indicators of Migration Share of Turnover for the working age population and the labour
force, by municipality classification crossing DEGURBA and SNAI classifications.

DEGURBA Cities Towns and suburbs Rural Areas |
Intermed | Periphe Pole Intermed | Periphe
SNAI Poles | Belts Tot | Poles | Belts iate ral Tot s Belts iate ral Tot

Working-age population 15-64

Net international
migration 56,989 | 4,787 | 61,776 | 17,656 | 28,593 | 10,934 2,732 | 59,914 | 650 | 9,613 9,096 5,598 |24,957

Net internal mobility | 4,062 | 461 | 4,523 | 2,266 | 12,383 | -4,298 -3,023 | 7,328 | 43 -25 -5,849 -6,022 | 11,853
Net migration 61,051 | 5,248 | 66,299 | 19,922 | 40,976 | 6,636 -291 67,242 | 694 | 9,588 3,246 -424 | 13,104

Cohort turnover 39,648 | 345 39,303 | 17,226 | 25,337 | -7,964 | -4,096 |-54,623 | -901 | 12,481 | -13,809 |-10,709 | 37,900
iMST 13% 7% 12% 11% 9% 11% 10% 10% [12% | 10% 11% 12% 11%
mMST 49% | 60% | 51% | 53% | 60% 52% 47% 57% | 53% | 60% 54% 49% 55%

Labour force 15-64

Net international
migration 27,624 | 2,217 | 29,849 | 8,348 | 13,715| 4,982 1,141 | 28,204 | 333 | 4,812 4,371 2,532 | 12,025

Net internal mobility | -952 632 -223 1,496 | 8,183 -1,866 -1,469 | 5,910 58 392 -3,000 -3,278 | -6,081
Net migration If | 26,672 | 2,849 | 29,627 | 9,844 | 21,898 | 3,116 -328 34,114 | 391 | 5,204 1,371 -746 5,945

100,53 112,04 1,41

Cobhort turnover_If 6 11,546 3 36,678 | 74,245 | -23,077 | -9,055 [143,102| 6 |22,610| -20,644 | -15,052 | 59,788
iMST _If 12% 7% 11% 11% 8% 11% 10% 9% [ 12% | 9% 11% 11% 10%
mMST If 52% | 65% | 54% | 57% | 64% 56% 50% 61% |56% | 63% 57% 52% 58%
Working age population 15-64 at 1 January 2019
7,908, | 1,335, | 9,243, | 2,776, | 6,854, 12,453, | 89,4 | 1,807, 1,008,4 | 4,411,
Active population 177 346 523 316 089 ]2,089,275]733,796 | 476 68 032 1,506,304 02 206
3,489, | 709,79 | 4,199, | 1,232, | 2,959, 5,737,9 | 33,1 | 718,47 2,009,

Inactive population 841 3 634 190 758 (1,108,233 437,810 91 90 7 719,892 |537,455| 014
% Inactive
population 31% 35% 31% 31% 30% 35% 37% 32% |27% | 28% 32% 35% 31%

Female active 3,566, | 559,44 | 4,126, | 1,241, | 2,996, 5,420.4 | 40,8 | 791,05 1,888,
population 988 2 430 250 026 880,049 |303,112 37 91 9 636,744 |419,697 | 391
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Female inactive 2,293, | 486,48 | 2,780, | 807,69 | 1,977, 3,821,2 | 21,1 | 474,08 1,323,
population 863 0 343 7 778 743,898 |291,838 11 59 1 476,509 |351,949| 698
% Female inactive
population 39% 47% 40% 39% 40% 46% 49% 41% |34% | 37% 43% 46% 41%
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Figure 1 maps the distribution of the internal mobility indicator (mMST If) across the
Italian territory, based on the selected territorial classifications and their cross-sectional
merge (DEGURBA&SNAI). The DEGURBA classification presents a more uniform
landscape of Italian municipalities, softening the traditional North-South divide that
characterizes the national economy. The Italian context appears significantly more
differentiated when the classification is based on the SNAI framework, which discloses
municipalities most affected by internal mobility are concentrated in the northern regions
of the country, while those most impacted by a lack of (inward) mobility are in the South.
These results are even more evident when the merged DEGURBA&SNALI categorization
is applied, strengthening the segmentation in the local labour markets.

On the other hand, figure 2 maps the distribution of international migration indicator. In
contrast to internal mobility, the differences between the various types of municipalities are
less pronounced. Poles emerge as the contexts in which this type of movement has the
greatest impact on labour force transformation, followed by intermediate and peripheral
areas. Conversely, belts are municipalities where international migrants contribute less to
the transformation of labour force volumes.

Figure 1. Labour Force Migration Share of Turnover - Internal mobility
LABOUR FORCE MIGRATION SHARE OF TURNOVER - INTERNAL MOBILITY

DEGURBA SNAI DEGURBA&SNAI
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Figure 2. Labour Force Migration Share of Turnover — International migration
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LABOUR FORCE MIGRATION SHARE OF TURNOVER - INTERNATIONAL MIGRATION
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4. Conclusion

Following the approach proposed by Ghio et al. (2022), the analysis explores how
international migration and internal mobility influence the evolution of the labour force in
Italian municipalities. In this perspective, results show that internal mobility plays a
prominent role in driving changes in labour force volume in Italian municipalities, favoring
belts rather than intermediate and peripheral areas. Two main interrelated findings are
additionally offered. First, it becomes evident that a significant portion of the Italian
working-age population remains inactive, especially among women, highlighting the
challenges within the Italian context, even in the most economically dynamic areas, in
ensuring genuine labour market inclusion. Second, labour market participation patterns
vary significantly between men and women by geographical context. The sex-age specific
spatial dimensions influence the activity rates applied to entry and exit cohorts; it means
that the relative weight assigned to female/male individuals moving from one municipality
to another can vary accordingly across age. For instance, 15-24 age group activity rates are
consistently lower than those observed in the later stages of working-age groups, mainly
because of the substantial share of cohorts engaged in extended educational pathways. This
may amplify the negative balance of cohort turnover in rural municipalities, more exposed
to out-movements of youth. Overall, the weight of internal movements depends on the
activity rates of the municipalities of origin and destination. Since mobility generally occurs
from areas with low labour market participation to those with higher participation rates,
this increases the relative weight of migration flows in areas with more open labour
markets. It attests the relevance of migration as a determinant component in Italian
territories experiencing advanced stages of demographic transition (Billari, 2022).

The analysis offers policy insights that would support the planning of public actions. In
terms of policy tools, the adoption of SNAI classification has resulted more effective than
the DEGURBA one in reflecting the differences between central, intermediate, and
peripheral areas in the Italian context. Belts emerge as highly attractive areas. This is likely
related to individuals moving from peripheral zones in search of better employment
opportunities, but also to individuals leaving central municipalities in favour of areas that
provide access to essential services combined with a lower cost of housing and living. At
the same time, peripheral municipalities stand out as the contexts where demographic
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change is accelerated by the significant loss of working-age population and/or (potential)
labour force migrating to more economically prosperous areas. Conversely, analyses based
on DEGURBA show a marked separation of trends between urban and other (intermediate
and rural) areas, hiding important differences among towns, suburbs and rural
municipalities. This attests the complementary of the two territorial classifications in
confirming the peculiarity of urbanization dynamics observed in Italy, with a prominent
role played by intermediate municipalities, contrasting the urban-rural dichotomy observed
in other European countries (Ghio et al. 2024).

Notwithstanding the contribution of the present analysis, some limitations warrant
consideration and suggest avenues for future inquiry. First, data availability has restricted
the temporal coverage to 2018-2019 interval. Second, further analysis on employment and
unemployment dimensions would be beneficial to enhance understanding of intersectional
relationships between (internal and international) migration and labour force dynamics.
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