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Abstract

:

The COVID-19 pandemic has caused an abrupt break in economic, demographic and social dynamics, both in developing countries and advanced economies, perhaps with a more significant impact in the latter, though further evidence is needed to support this assumption. Unfortunately, earlier research on medium- and long-term impacts of the pandemic on urban and regional systems—with particular reference to the demographic dimension—have not yet reached a consensus on methodological and operational approaches. In the present study, we have applied an interpretative framework to the analysis of the demographic balance in Italy, one of the most affected countries in the world, before and during the COVID-19 pandemic. Specifically, we have compared a wide set of demographic indicators at two time periods of equal duration (2002–2010 and 2011–2019) and in two subsequent years (2020 and 2021), controlling for the regional context. These periods were chosen as sufficiently long to be representative of differentiated economic dynamics (2002–2010: economic expansion and demographic recovery; 2011–2019: recession and consequent demographic decline). Years 2020 and 2021 were assumed to reflect the short- and medium-term impact of the COVID-19 pandemic. The results of the statistical analysis highlight how the COVID-19 pandemic has exerted considerable pressure on population dynamics, determining short-term (mortality increase), medium-term (more volatile migration flows) and long-term (fertility decline) effects. Future studies should clarify the aggregate role of pandemics in population dynamics as a possible proxy of the decline of demographically fragile regions in advanced economies.
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1. Introduction


A refined comprehension of population dynamics and the underlying socioeconomic processes may inform strategies to improve the sustainable management of regions [1] and measures enhancing socio-spatial cohesion and local developmental policies [2]. Economic downturns have variably affected the population dynamics response at a regional scale, possibly depending on social structures and the production base [3]. In a context of economic downturns, unemployment and urban poverty [4], the impact of exogenous shocks was assumed to have a variable but sometimes intense impact—both in the short and in the long term—that requires deep investigation [5]. With increasing socioeconomic uncertainty worldwide, the outbreak of unwanted—and hardly manageable—health crises negatively affected demographic structures and dynamics, determining asymmetries in local job markets and a more polarized spatial distribution of businesses [6]. In such contexts, the final outcome of population transitions was supposed to be divergent across regions and countries, in both affluent societies and emerging economies [7].



The COVID-19 pandemic has caused an abrupt break in economic, demographic and social dynamics, both in emerging and advanced economies, perhaps with a more significant impact in the latter countries, though further evidence is needed to support this assumption [8]. The economic processes most sensitive to exogenous shocks were those that first responded (negatively) to the short-term effects of pandemics [9]. The pandemic has also had a significant impact on social behaviors at large, with short-term and medium-term influences being actively studied [10]. Recent works have also focused on demographic dynamics (e.g., [11]), initially focusing on the processes most directly involved in the pandemic (e.g., increase in differential mortality and consequent reduction in life expectancy) and, subsequently, on demographic phenomena more indirectly linked to COVID-19 (e.g., fertility, migration). Early in the pandemic, it was assumed that COVID-19 was a temporary phenomenon with no lasting consequences [12]. However, this pandemic could prove to have triggered a structural phenomenon in human history, whose potential impact on world demography should be examined explicitly. For instance, earlier studies have documented the effect of COVID-19 on mortality and, partly, fertility [1], but less attention has been paid to its impact on e.g., migration.



The present study documents the need to incorporate the multiple demographic effects of exogenous shocks such as the COVID-19 pandemic in a context of regional development and medium-term economic growth [13]. In this perspective, we assume the impact of policies implemented to curb the spread of the disease will nonetheless have medium- and long-term consequences for population dynamics at large [14]. Providing a comprehensive overview of the demographic characteristics affecting the resilience potential of regional systems, an indicator-based approach investigating selected demographic processes in affected countries may reveal latent interactions between socioeconomic development and local system resilience [7]. In an effort to develop future research and empirical tests of our assumptions, we identified data sources and key indicators for the analysis of the pandemic’s impact on population dynamics over both time and space [9].



In this perspective, the medium-term effects of pandemics on regional demographic systems should be sought through the analysis of a sufficiently prolonged time series of population data. Comparative approaches that allow the investigation of entire economic, demographic and urban cycles seem to be appropriate to contrast them with the dynamics observed in heterogeneous phases of recent history. Unfortunately, research on medium- and long-term impact of the pandemic on urban and regional systems—with particular reference to the demographic dimension—has not yet experienced a sufficiently broad and shared methodological and operational development [15]. A refined knowledge of such dynamics requires a broad empirical effort aimed at understanding the persistence and intensity of these phenomena from a regional perspective. The most reasonable tool to understand this impact is a dynamic analysis of the different components of the demographic balance at a given territorial scale, e.g., comparing different contexts with diversified conditions of fertility, mortality, and migratory flows [16].



In this work, we have implemented the scheme of [1], applying it to the study of the demographic balance in Italy, one of the most affected countries in the world, controlling for the regional context. More specifically, we have compared a wide set of demographic indicators at two periods of equal duration, sufficiently long to be representative of differentiated economic dynamics (2002–2010: economic expansion and demographic recovery; 2011–2019: recession and consequent demographic decline), with the same indicators for the years 2020 and 2021. This time schedule was assumed to reflect the short- and medium-term impact of the COVID-19 pandemic in Italy.




2. Methodology


2.1. Study Area


Extending nearly 301,330 km2, Italy is partitioned into three geographical regions (North, Centre, South) and 20 administrative regions [17] reflective of marked disparities as far as socioeconomic development is concerned [18]. Southern Italy was considered a marginal and economically disadvantaged region with a dynamic demography (e.g., high fertility). Northern Italy, one of the wealthiest regions in Europe, attracted a population from Southern Italy and abroad [16]. These characteristics made Italy a paradigmatic example of advanced economies with internal (socioeconomic) disparities [19]. As in other Mediterranean countries [20], the urban–rural divide in Italy is particularly accentuated, delineating different socioeconomic contexts from large (and mostly mono-centric) metropolitan areas (Rome, Milan, Naples) to hyper-rural areas along the Apennine mountain chain in Southern Italy [21]. This mountain extends to the largest part of the region, leaving little flat (or gently steep) land [22]. Apart from some port facilities, structural lacks in a modern system of railways and highways and a spatially fragmented network of airports limited the accessibility to Southern Italy and the major islands [23].




2.2. Data and Indicators


The website of the Italian National Institute of Statistics (ISTAT), which releases all the national statistics on population and demographic issues (www.demo.istat.it), was the data source of this study. We used a stabilized and fully comparable time-series of a vast dashboard of demographic indicators covering a relatively long time interval, between 2002 and 2021. Indicators were calculated from the national population register held and annually updated by ISTAT (e.g., [24,25,26]). We selected a restricted number of non-redundant indicators as informative of (i) the main changes in population dynamics (i.e., quantifying the change over time in the main dimensions of population balance by year) and (ii) additional demographic phenomena assumed to reflect an indirect (medium-term) impact of the COVID-19 pandemic. Population balance indicators calculated for each year included: (i) crude birth rate, (ii) crude death rate, (iii) the consequent natural balance (births–deaths), calculated as a per cent rate of native population growth, (iv) internal migration rate, (v) foreign migration rate, representing the consequent migration balance (immigrants–emigrants), calculated as a per cent rate of non-native population growth and, finally, (vi) population annual growth rate (%). Ancillary indicators of specific demographic phenomena—basically marriage, fertility, and aging—included: (vii) gross marriage rate, (viii) mean age at childhood, (ix) total fertility rate, and (x) mean population age. All these indicators were calculated for the country as a whole and separately, for three geographic partitions [16]: Northern Italy (including 8 administrative regions, namely Aosta Valley, Piedmont Liguria, Lombardy, Trentino Alto Adige, Veneto, Friuli Venezia Giulia and Emilia Romagna); Central Italy (Tuscany, Umbria, Marche, Latium); and Southern Italy (Campania, Abruzzo, Molise, Apulia, Basilicata, Calabria, Sicily and Sardinia).




2.3. Statistical Analysis


The indicators illustrated above were calculated as long-term averages for two-time intervals of equal length (2002–2010 and 2011–2019). These periods were taken as reflective of (i) economic expansion (2002–2010) and demographic recovery (mainly of fertility and immigration) after a relatively long and continuous decline in the late 1980s and the 1990s, and (ii) recession (2011–2019) with a slight economic and demographic decline [17]. These indicators were compared with the respective values observed individually for 2020 and 2021. Absolute and per cent differences were also calculated, for both Italy as a whole and separately for the three geographic partitions, with the aim at facilitating comparisons between different demographic contexts [19] and to delineate, at least partially, the short- and medium-term impact of the COVID-19 pandemic on population dynamics. Territorial disparities within Italy were finally studied by computing a normalized ratio that compares the same time intervals as above and quantifies the absolute range in each indicator (the maximum value subtracted with the minimum value in the spatial series by year) to the respective total (i.e., country) value [16]. Being used largely in regional demography, indicators derived from this analysis were intended as statistically stable over both time and space and representative of the most relevant socio-demographic processes for Italy [27].





3. Results


Table 1 illustrates, at different time intervals, the distribution of selected indicators representative of distinctive socioeconomic conditions across Italian regions. As expected, birth rates and death rates showed an opposite pattern over time. Fertility declined continuously in the last two decades. With COVID-19, the last two years marked a further fertility slowdown, which hardly seems to be recoverable in future years. Death rates increased substantially, being the highest both in 2020 and 2021, with COVID-19 representing an additional cause of death in a context of population aging. A mild recovery was observed for 2021 as compared with 2020, although pre-COVID-19 values seem to be quite unreachable in the coming future. As a consequence of such dynamics, the natural balance was slightly negative between 2002 and 2010, decreasing in 2011–2019, consolidating to negative values in 2020, and weakly recovering in 2021. Spatial disparities in the first observation decade indicate the more intense demographic dynamics of Southern Italy, which was completely lost with COVID-19. Central Italy was the region experiencing the most negative natural balance rate.



Internal migration flows maintained the typical south-to-north axis in Italy throughout the study period, being more intense with the recession (2011–2019). The COVID-19 pandemic caused a moderate slowdown of internal migrations, preserving the traditional south–north flows supporting the residual demographic dynamism of Northern Italy. On the contrary, foreign migration balance decreased substantially over time, passing from highly positive figures in 2002–2010 to almost null values in 2011–2019. These values declined further in 2020. In this case, the impact of COVID-19 added to medium-term effects of economic crisis in Italy, lowering the economic attractiveness of regions and cities to foreign migrants. A moderate recovery was observed in 2021, in turn consolidating the traditional disparities between Northern Italy (more attractive) and Southern Italy (less attractive). Considering natural balance and migration rates together, total population growth moved from positive rates for 2002–2010 to weakly negative rates for 2011–2019, turning further to negative rates for 2020, with a modest recovery observed for 2021.



Trends over time in ancillary indicators were illustrated in Table 2. All indicators delineate a progressive aging and a sudden fertility decline, both made more intense during 2020 and 2021. Gross marriage rate declined substantially between 2002 and 2010 and 2011 and 2019, and decreased further in 2020, with an evident recovery in 2021, likely because of marriage postponements. A more intense recovery was observed in Southern Italy. On the contrary, mean age at childhood increased almost linearly over time. COVID-19 was assumed to indirectly consolidate childbearing postponement all over Italy, with a more evident trend in Southern Italy. Total fertility rate was rather stable in the last two decades and a moderate decline was recorded in 2020 and 2021 (on average, 1 child less per 10 women per year). Fertility divides (higher birth rates in Northern Italy than in Southern Italy) consolidated over time, reverting the traditional interpretation of Southern regions as the (internal) demographic engine of the country. COVID-19 finally contributed to intense population aging, consolidating (and possibly exasperating) a long-term trend observed since the early 1990s in Italy. In comparative terms, population aging was more intense in Southern Italy, despite the mean age of population being systematically higher in Northern Italy.



Spatial disparities in the selected demographic indicators were illustrated in Table 3. Almost all indicators outlined a marked increase in the divide between Northern and Southern Italy, with Central Italy positioning systematically in-between. Fertility divides (both considering crude birth rates and the total fertility rate) increased strongly and continuously, reaching the maximum imbalance in 2020 and 2021. On the contrary, COVID-19 had the indirect effect of levelling out the traditional disparities in death rates, being lower in Northern Italy before the pandemic but increasing substantially in both 2020 and 2021. Consequently, natural balance shifting toward negative values was also more homogeneous over space in the COVID-19 period. The same applies to internal migration rates. After a huge increase in spatial disparities in 2011–2019, foreign migration balance stabilized in the COVID-19 period to values already observed in the first decade (2002–2010). Mixing the spatial dynamics characteristics of natural balance and recent migration patterns, total population growth rates showed an increased imbalance in 2020, which was partly re-absorbed in the following year; however, it was positioned at a markedly higher level than 2002–2010. Increasing spatial disparities with the COVID-19 pandemic were also observed for gross marriage rate; conversely, mean age at childhood displayed similar values over time and mean population age showed decreasing spatial disparities over time.




4. Discussion


Population dynamics were recognized to influence attractiveness and the economic performance of countries [28,29,30]. At the same time, the medium- or long-term impacts of exogenous shocks (such as pandemics) were demonstrated to affect the overall development path of regions and cities worldwide [31,32,33]. As it involves socioeconomic dimensions that are hard to characterize as factors of change [34,35], the latent linkage between demographic structures and local development requires a comprehensive analysis in economically advanced countries [36,37,38]. The COVID-19 pandemic provided a unique opportunity to investigate the medium-term impact on population dynamics across spatial scales [26,39,40], depending on the intimate interplay of demographic phenomena being affected differently by external shocks [41,42,43].



The impact of pandemics on specific components of vital rates (fertility, mortality) and migration flows was studied in the last two years more or less intensively, depending on the country. However, less consensus has been reached on the aggregate, multiple effects of pandemics on population balance and long-term growth rates, in turn affecting the economic potential of countries and regions [44,45,46]. This means measuring (or estimating) the net impact that different processes exert on various time scales, e.g., a sudden increase of mortality rates together with a slower decrease of fertility, in turn connected with freezing migration flows, determining a stable—or even negative—population balance [25,47,48]. The prospective and comparative analysis of such conditions is particularly interesting in socioeconomic contexts characteristic of advanced economies—where the impact of exogenous shocks was relatively modest in past times [49]. This analysis is also meaningful for regions where the contingent demographic context was already fragile because of low fertility [29], intense aging following a long-term increase in life expectancy [50], and considerable immigration flows [51].



Our study tries to address these research issues by providing a rationale scheme based on six practical steps, possibly taken as an operational base for future studies on the same topics: (i) an extensive literature review was derived from different disciplines, representing demographic, sociological, economic and geographical thinking; (ii) a comparative assessment of the short- and medium-term impact of the COVID-19 pandemic on population dynamics, considering earlier periods characteristic of different economic dynamics; (iii) extensive use of official statistics at appropriate temporal and spatial resolutions, providing the highest informative value to a dashboard of demographic indicators; (iv) use of multi-dimensional indicators reflecting different economic dynamics and the impact of multiple demographic processes (fertility, mortality and migration together); (v) a refined analysis of territorial heterogeneity before and during the COVID-19 pandemic, possibly emphasizing the implications of such demographic dynamics for developmental policy and regional planning. These results assume that demographic imbalances across space reflect dynamic balances between population structures and changing socioeconomic environments (e.g., [52]).



Based on these premises, the results of the statistical analysis run on relevant demographic indicators definitely suggest how the COVID-19 pandemic has exerted considerable pressure on population dynamics, with short-term (mortality increase), medium-term (more volatile migration flows) and long-term (fertility decline) effects [15,53,54]. How much these effects can be reabsorbed in future population trends is a subject of intense research (e.g., [55]). A partial reabsorption of excess mortality and reduction in fertility was recently observed (e.g., due to postponement of birth rate mechanisms). However, a non-zero impact on demographic dynamics still oriented towards population shrinkage was hypothesized for various contexts, e.g., rural areas of Italy (e.g., [56,57,58]. This was basically dependent on the simultaneous reduction of the natural balance rate, which assumed negative values in the last few years [24,59,60], and migratory inflows.



Migratory flows slowing down [61] because of the pandemic’s outbreak affected both disadvantaged and economically dynamic contexts, with the latter contexts having experienced a huge reduction in population growth rates. These dynamics occurred in a socio-demographic context that was already fragile before the pandemic, e.g., because of low fertility [23,62,63]. It is interesting that there is evidence of a systematic increase for almost all the indicators considered and of territorial disparities in Italy following the COVID-19 pandemic. These dynamics corroborate the idea that exogenous shocks, through the continuous interaction of relevant factors [64], create an important but spatially differentiated demographic deficit [65], which should be regulated by a specific local development strategy and supported by effective territorial cohesion policies [27].



In line with previous works grounded in different disciplinary approaches, the empirical results of this study stimulate a reflection on the complex issue of population dynamics in advanced economies as a possible measure of regional resilience to external shocks [66]. Reconnecting socioeconomic systems to regional disparities, demographic processes were taken as a specific aspect of resilience resulting from the intimate characteristics of population structures [21]. As a novel and timely approach to a more uncertain future—as far as socioeconomic development is concerned—our study delineates the relevance of integrated assessment frameworks for regional demography [22], suggesting the importance of disaggregated spatial analysis that provides a better focus on enlarging the disparities driven by exogenous shocks [17]. Assuming demographic imbalances over space as reflective of a dynamic balance between population structures and the evolving socioeconomic context [67], highlighting latent transitions under different states of the system (reflected, in our case, in traditional economic downturns and the pandemic) is particularly meaningful in the present setting and for future comparisons and scenarios [20].



Investigating spatial similarities and differences in local demographic rates over distinctive development stages may shed light on the inherent transformation of countries and regions, evidencing territorial fragilities because of demographic shrinkage [19]. The time scale of the impact is also an important research field [68,69]. Temporary perturbations—as observed, for instance, in the gross marriage rate of Italy, recovering rapidly in 2021 after a huge (pandemic-driven) decline in 2020—can be re-adsorbed in a few years in demographically dynamic contexts. However, they could require more time in a structurally shrinking demographic context (such as the present one in Italy) to be fully re-adsorbed. Perturbations exerting their impact over longer time scales—for instance, the moderate reduction of fertility, adding to a long-term negative trend common to all Mediterranean countries—could exert perverse effects on total population growth rates. These effects may bring—at least in some fragile rural contexts—intense depopulation and unwanted economic decline in more dynamic urban contexts [32].



Pandemic-driven delayed marriage and childbearing postponement, in addition to a continuous reduction of foreign migration flows—because of direct measures of mobility reduction or the indirect effects of pandemics on the socioeconomic attractiveness of regions and cities—were latent causes leading to (or consolidating) the demographic decline of specific socioeconomic contexts [33]. If these local systems were already experiencing conditions of demographic fragility (low fertility, aging, and population shrinkage, e.g., in core cities [52]), the impact of pandemics could be particularly evident and disruptive for the production base and social dynamics, irreversibly altering the balanced development path of both metropolitan regions and rural districts [64].



The limitation of this study basically depends on the short time series representing demographic dynamics during the COVID-19 pandemic. While highly informative, the empirical results presented here can be therefore taken as preliminary and appropriate to inform short-term policies. Any strategy addressing medium- and long-term dynamics requires a broader interpretation of population trends based on a longer time series from official statistics. This rationale justifies a thorough improvement of demographic indicators and official statistics (e.g., better definition, conceptual precision, internal coherency, timely release, and high spatial resolution) at both the national and European (e.g., Eurostat) level [70,71,72].



A detailed spatial demographic analysis is particularly meaningful in such perspectives [40]. Demographic scenarios incorporating the short-, medium- and long-term effects of the COVID-19 pandemic based on different assumptions and hypotheses—and considering the multiple (possibly explosive) effects of fertility decline, mortality increase and migration slowdown—are especially necessary in an international context of heterogeneous social dynamics and increasing uncertainty for economic prospects [27]. These studies complement and go beyond an extensive analysis of the multiple impact of recessions on demographic patterns and processes in advanced economies [26]. The present work also refines country-level interpretative frameworks in line with earlier evidence collected at a broader scale in Europe [70,73]. Clarifying how exogenous shocks may interact with socio-demographic dynamics to shape regional development and local competitiveness, attractiveness, and sustainability, contributes to delineating the intrinsic mechanisms at the base of economic growth.




5. Conclusions


The approach proposed in this study identifies specific demographic patterns and processes over time and space in relation to the evolving socioeconomic context at the base of the COVID-19 pandemic. Dynamic balances between population and the evolving socioeconomic context highlight latent system transitions responding to specific drivers of change and shaping the overall resilience to external shocks. In this vein, the comparative analysis of a dashboard of demographic indicators may account for both territorial heterogeneity and socioeconomic transformations under exogenous shocks, shedding light on the intimate mechanisms regulating regional resilience and local sustainability, and indicating opportunities for (and constraints to) development policy.



As indicated above, the potential limitations of the study lie in the relatively short time series of population indicators, covering the last two decades of demographic history in Italy. A comparative analysis of demographic processes—usually changing less rapidly than other social and economic phenomena—may benefit from a longer time series encompassing complete population cycles or multiple historical phases in a given country or its regions. Official statistics in advanced countries should contribute to the continuous recovery of comparable and sufficiently long time series of key indicators at adequately detailed spatial scales (e.g., prefectures, provinces, local districts, municipalities, or other geographical/physical partitions of interested in urban science, applied economics and regional demography). Interpretation of the results presented in this work could also benefit from a refined and joint analysis of demographic, social and economic indicators at a more detailed spatial scale, especially focusing on the increased territorial heterogeneity of individual behaviors as far as, e.g., marriage and childbearing are concerned. Such processes, possibly associated with the COVID-19 pandemic, may lead to increasingly intense socioeconomic divides and more evident polarizations in demographically dynamic and shrinking regions. These findings have also a potential use in policy planning. As a matter of fact, national and regional strategies promoting a spatially balanced and socially cohesive development in a low-fertility context should consider the inherent impact of exogenous shocks.



To improve knowledge of the long-term evolution of socio-demographic systems adapting to exogenous shocks, future studies should address additional issues, including: (i) a more complete illustration of emerging demographic phenomena through selection of a broader dashboard of statistical indicators (for instance, gross marriage rates in recent decades are no longer fully representative of family formation and propensity for childbearing, since other forms of (formal or informal) cohabitation arose, possibly as a result of different social beliefs and moral values); and (ii) a refined forecasting approach to small-area population projections that incorporate the short-term effect of exogenous shocks, informing policy strategies and regional planning. The provisional demographic projections provided by ISTAT for all Italian municipalities and forecasting population amounts over a short time horizon (www.demo.istat.it) may represent a first meaningful exercise in this direction, provided that the medium-term impact of exogenous shocks—and not only long-term demographic trends—will be considered in the methodological framework.



While being increasingly associated with economic performances, future studies should also clarify the joint role of pandemics and geo-political/economic crises in long-term population dynamics, as a possible factor at the base of the demographic decline characteristic of some economically fragile regions. For instance, after a long stress caused by the COVID-19 pandemic, the impact of recent Ukraine–Russian conflicts on economically weak and demographically fragile local systems in European countries is still unknown, but it can be assumed to be non-neutral and worth deep investigation. Broadly speaking, local systems with low resilience may experience negative impacts from exogenous shocks, leading to population aging, unemployment, and emigration. Analysis of the multifaceted dimensions of socio-demographic resilience allows for estimating the adaptive capacity of local systems to external shocks. With this perspective in mind, demographic patterns and trends reflect socioeconomic disparities hopefully better than other indicators, informing dedicated strategies toward cohesive and balanced regions.







Author Contributions


Conceptualization, L.S.A. and L.S.; methodology, B.N. and M.C.; software, M.C.; validation, I.V.; formal analysis, L.S. and B.N.; investigation, I.V.; resources, L.S.A. and M.C.; data curation, I.V. and B.N.; writing—original draft preparation, L.S. and L.S.A.; writing—review and editing, B.N. and M.C.; visualization, I.V.; supervision, B.N.; project administration, M.C. All authors have read and agreed to the published version of the manuscript.




Funding


This work received no funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Data were derived from the Italian National Institute of Statistics (ISTAT) at the webpage www.demo.istat.it (accessed October 2022).




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Aassve, A.; Cavalli, N.; Mencarini, L.; Plach, S.; Livi Bacci, M. The COVID-19 pandemic and human fertility. Science 2020, 369, 370–371. [Google Scholar] [CrossRef] [PubMed]

	



O’Brien, M.L.; Eger, M.A. Suppression, spikes, and stigma: How COVID-19 will shape international migration and hostilities toward it. Int. Migr. Rev. 2021, 55, 640–659. [Google Scholar] [CrossRef]

	



Ehlert, A. The socio-economic determinants of COVID-19: A spatial analysis of German county level data. Socio-Econ. Plan. Sci. 2021, 78, 101083. [Google Scholar] [CrossRef]

	



Wolff, M.; Haase, A.; Leibert, T.; Cunningham Sabot, E. Calm ocean or stormy sea? Tracing 30 years of demographic spatial development in Germany. Cybergeo Eur. J. Geogr. 2022. [Google Scholar] [CrossRef]

	



González-Leonardo, M.; Spijker, J. The demographic impact of COVID-19 during 2020 and its regional differences. How will the pandemic affect Spain’s future population? Boletin de la Asociacion de Geografos Espanoles 2022, 93. [Google Scholar]

	



González-Leonardo, M.; Rowe, F.; Fresolone-Caparrós, A. Rural revival? The rise in internal migration to rural areas during the COVID-19 pandemic. Who moved and where? OSF Prepr. 2022, 1–22. Available online: https://pure.iiasa.ac.at/id/eprint/18170/(10.31219/osf.io/g4wvd) (accessed on 25 October 2022).

	



Vinci, S.; Egidi, G.; Salvia, R.; Gimenez Morera, A.; Salvati, L. Natural population growth and urban management in metropolitan regions: Insights from pre-crisis and post-crisis Athens, Greece. Urban Stud. 2022, 59, 2527–2544. [Google Scholar] [CrossRef]

	



MacKellar, L.; Friedman, R. COVID-19 and the Global Demographic Research Agenda; Population Council: New York, NY, USA, 2021. [Google Scholar]

	



Salvati, L. Endogenous Population Dynamics and Metropolitan Cycles: Long-Term Evidence from Athens, an Eternally Mediterranean City. Eur. J. Popul. 2022. [Google Scholar] [CrossRef]

	



Dumont, G.F. COVID-19: A global demographic break? Popul. Avenir 2021, 753, 3. [Google Scholar]

	



Kahraman, C.; Orobello, C.; Cirella, G.T. Changing Dynamics with COVID-19: Future Outlook. In Human Settlements; Springer: Singapore, 2022; pp. 235–252. [Google Scholar]

	



Kalabikhina, I.E. Demographic and social issues of the pandemic. Popul. Econ. 2020, 4, 103–122. [Google Scholar] [CrossRef]

	



Chakraborty, I.; Maity, P. COVID-19 outbreak: Migration, effects on society, global environment and prevention. Sci. Total Environ. 2020, 728, 138882. [Google Scholar] [CrossRef]

	



Goujon, A.; Natale, F.; Ghio, D.; Conte, A. Demographic and territorial characteristics of COVID-19 cases and excess mortality in the European Union during the first wave. J. Popul. Res. 2021. [Google Scholar] [CrossRef] [PubMed]

	



Castro, M.C. Spatial demography: An opportunity to improve policy making at diverse decision levels. Popul. Res. Policy Rev. 2007, 26, 477–509. [Google Scholar] [CrossRef]

	



Zambon, I.; Rontos, K.; Reynaud, C.; Salvati, L. Toward an unwanted dividend? Fertility decline and the North–South divide in Italy, 1952–2018. Qual. Quant. 2020, 54, 169–187. [Google Scholar] [CrossRef]

	



Salvati, L.; Carlucci, M.; Venanzoni, G. Recession, resilience, local labour markets: Wealthier is better? Lett. Spat. Res. Sci. 2017, 10, 177–204. [Google Scholar] [CrossRef]

	



Ciommi, M.; Chelli, F.M.; Carlucci, M.; Salvati, L. Urban growth and demographic dynamics in southern Europe: Toward a new statistical approach to regional science. Sustainability 2018, 10, 2765. [Google Scholar] [CrossRef]

	



Ferrara, C.; Carlucci, M.; Grigoriadis, S.; Corona, P.; Salvati, L. A comprehensive insight into the geography of forest cover in Italy: Exploring the importance of socioeconomic local contexts. For. Policy Econ. 2017, 75, 12–22. [Google Scholar] [CrossRef]

	



Carlucci, M.; Grigoriadis, E.; Rontos, K.; Salvati, L. Revisiting a hegemonic concept: Long-term ‘Mediterranean urbanization’ in between city re-polarization and metropolitan decline. Appl. Spat. Anal. Policy 2017, 10, 347–362. [Google Scholar] [CrossRef]

	



Zambon, I.; Serra, P.; Sauri, D.; Carlucci, M.; Salvati, L. Beyond the ‘Mediterranean city’: Socioeconomic disparities and urban sprawl in three Southern European cities. Geogr. Ann. B 2017, 99, 319–337. [Google Scholar] [CrossRef]

	



Ferrara, A.; Kelly, C.; Wilson, G.; Nolè, A.; Mancino, G.; Bajocco, S.; Salvati, L. Shaping the role of ‘fast’ and ‘slow’ drivers of change in forest-shrubland socio-ecological systems. J. Environ. Manag. 2016, 169, 155–166. [Google Scholar] [CrossRef]

	



Strozza, S.; Benassi, F.; Ferrara, R.; Gallo, G. Recent demographic trends in the major Italian urban agglomerations: The role of foreigners. Spat. Demogr. 2016, 4, 39–70. [Google Scholar] [CrossRef]

	



Caltabiano, M. Has the fertility decline come to an end in the different regions of Italy? New insights from a cohort approach. Population 2008, 63, 157–172. [Google Scholar] [CrossRef]

	



Caltabiano, M.; Castiglioni, M.; Rosina, A. Lowest-low fertility: Signs of a recovery in Italy? Demogr. Res. 2009, 21, 681–718. [Google Scholar] [CrossRef]

	



Vitali, A.; Billari, F.C. Changing determinants of low fertility and diffusion: A spatial analysis for Italy. Popul. Space Place 2017, 23, e1998. [Google Scholar] [CrossRef]

	



Wachter, K.W. Spatial demography. Proc. Natl. Acad. Sci. USA 2005, 102, 15299–15300. [Google Scholar] [CrossRef]

	



Kreyenfeld, M.; Andersson, G.; Pailhé, A. Economic uncertainty and family dynamics in Europe: Introduction. Demogr. Res. 2012, 27, 835–852. [Google Scholar] [CrossRef]

	



Goldstein, J.; Kreyenfeld, M.; Jasilioniene, A.; Örsal, D.D.K. Fertility reactions to the “great recession” in Europe: Recent evidence from order-specific data. Demogr. Res. 2013, 29, 85–104. [Google Scholar] [CrossRef]

	



Ciganda, D. Unstable work histories and fertility in France: An adaptation of sequence complexity measures to employment trajectories. Demogr. Res. 2015, 32, 843–876. [Google Scholar] [CrossRef]

	



Kroll, F.; Kabisch, N. The Relation of Diverging Urban Growth Processes and Demographic Change along an Urban-Rural Gradient. Popul. Space Place 2012, 18, 260–276. [Google Scholar] [CrossRef]

	



Dijkstra, L.; Garcilazo, E.; McCann, P. The effects of the global financial crisis on European regions and cities. J. Econ. Geogr. 2015, 15, 935–949. [Google Scholar] [CrossRef]

	



Carbonaro, C.; Leanza, M.; McCann, P.; Medda, F. Demographic decline, population aging, and modern financial approaches to urban policy. Int. Reg. Sci. Rev. 2018, 41, 210–232. [Google Scholar] [CrossRef]

	



Lerch, M. Internal and international migration across the urban hierarchy in Albania. Popul. Res. Policy Rev. 2016, 35, 851–876. [Google Scholar] [CrossRef] [PubMed]

	



Lerch, M. Regional variations in the rural-urban fertility gradients in global South. PLoS ONE 2019, 14, 1–19. [Google Scholar] [CrossRef]

	



Myrskyla, M.; Kohler, H.-P.; Billari, F. Advances in development reverse fertility declines. Nature 2009, 460, 741–743. [Google Scholar] [CrossRef] [PubMed]

	



Sobotka, T.; Skirbekk, V.; Philipov, D. Economic recession and fertility in the developed world. Popul. Dev. Rev. 2011, 37, 267–306. [Google Scholar] [CrossRef]

	



Cherlin, A.; Cumberworth, E.; Morgan, S.P.; Wimer, C. The effects of the great recession on family structure and fertility. Ann. Am. Acad. Political Soc. Sci. 2013, 6501, 214–231. [Google Scholar] [CrossRef]

	



Billari, F.C.; Kohler, H.-P.; Andersson, G.; Lundström, H. Approaching the limit: Long-term trends in late and very late fertility. Popul. Develop. Rev. 2007, 33, 149–170. [Google Scholar] [CrossRef]

	



Voss, P.R. Demography as a spatial social science. Popul. Res. Policy Rev. 2007, 26, 457–476. [Google Scholar] [CrossRef]

	



Vignoli, D.; Drefahl, S.; De Santis, G. Whose job instability affects the likelihood of becoming a parent in Italy? A tale of two partners. Demogr. Res. 2012, 26, 42–62. [Google Scholar] [CrossRef]

	



Del Bono, E.; Weber, A.; Winter-Ebmer, R. Fertility and economic instability: The role of unemployment and job displacement. J. Popul. Econ. 2015, 28, 46–479. [Google Scholar]

	



Schneider, D. The great recession, fertility, and uncertainty: Evidence from the United States. J. Marriage Fam. 2015, 77, 1144–1156. [Google Scholar] [CrossRef]

	



Boyle, P. Population geography: Does geography matter in fertility research? Prog. Hum. Geogr. 2003, 27, 615–626. [Google Scholar] [CrossRef]

	



Butler, D. The fertility riddle. Nature 2004, 432, 38–39. [Google Scholar] [CrossRef]

	



Stockdale, A. Contemporary and ‘Messy’ Rural In-migration Processes: Comparing Counterurban and Lateral Rural Migration. Popul. Space Place 2016, 22, 599–616. [Google Scholar] [CrossRef]

	



Bernardi, F. Public policies and low fertility: Rationales for public intervention and a diagnosis for the Spanish case. J. Eur. Soc. Policy 2005, 15, 123–138. [Google Scholar] [CrossRef]

	



Gavalas, V.S.; Rontos, K.; Salvati, L. Who becomes an unwed mother in Greece? Socio-demographic and geographical aspects of an emerging phenomenon. Popul. Space Place 2014, 20, 250–263. [Google Scholar] [CrossRef]

	



Kallis, G. Socio-environmental coevolution: Towards an analytical approach. Int. J. Sustain. Dev. World Ecol. 2007, 14, 9–19. [Google Scholar] [CrossRef]

	



Cazzola, A.; Pasquini, L.; Angeli, A. The relationship between unemployment and fertility in Italy: A time-series analysis. Demogr. Res. 2016, 34, 1–38. [Google Scholar] [CrossRef]

	



Benassi, F.; Iglesias-Pascual, R.; Salvati, L. Residential segregation and social diversification: Exploring spatial settlement patterns of foreign population in Southern European cities. Habitat Int. 2020, 101, 102200. [Google Scholar] [CrossRef]

	



Salvati, L. Towards a Polycentric Region? The Socio-economic Trajectory of Rome, an ‘Eternally Mediterranean’ City. Tijdschr. Voor Econ. Soc. Geogr. 2014, 105, 268–284. [Google Scholar] [CrossRef]

	



Goldstein, J.R.; Sobotka, T.; Jasilioniene, A. The end of lowest-low fertility? Popul. Dev. Rev. 2009, 35, 663–700. [Google Scholar] [CrossRef]

	



Rees, P.; Bell, M.; Kupiszewski, M.; Kupiszewska, D.; Ueffing, P.; Bernard, A.; Edwards, E.C.; Stillwell, J. The impact of internal migration on population redistribution: An international comparison. Popul. Space Place 2017, 23, e2036. [Google Scholar] [CrossRef]

	



Wang, D.; Chi, G. Different Places, Different Stories: A Study of Spatial Heterogeneity of County-Level Fertility in China. Demogr. Res. 2017, 37, 493. [Google Scholar] [CrossRef]

	



Serra, P.; Vera, A.; Tulla, A.F.; Salvati, L. Beyond urban-rural dichotomy: Exploring socioeconomic and land-use processes of change in Spain (1991–2011). Appl. Geogr. 2014, 55, 71–81. [Google Scholar] [CrossRef]

	



Tragaki, A.; Bagavos, C. Male fertility in Greece: Trends and differentials by educational level and employment status. Demogr. Res. 2014, 31, 137–160. [Google Scholar] [CrossRef]

	



Rubiera-Morollón, F.; del Rosal, I.; Díaz-Dapena, A. Can large cities explain the aggregate movements of economies? Testing the ‘granular hypothesis’ for US counties. Lett. Spat. Res. Sci. 2015, 8, 109–118. [Google Scholar] [CrossRef]

	



Salvati, L. The dark side of the crisis: Disparities in per-capita income (2000–2012) and the urban-rural gradient in Greece. Tijdschr. Voor Econ. Soc. Geogr. 2016, 107, 628–641. [Google Scholar] [CrossRef]

	



Tragaki, A.; Bagavos, C. Fertility variations in the recession context: The case of Greece. Genus 2019, 75, 18. [Google Scholar] [CrossRef]

	



Salvati, L.; Benassi, F. Rise (and Decline) of European Migrants in Greece: Exploring Spatial Determinants of Residential Mobility (1988–2017), with Special Focus on Older Ages. J. Int. Migr. Integr. 2021, 22, 599–613. [Google Scholar] [CrossRef]

	



Modena, F.; Rondinelli, C.; Sabatini, F. Economic insecurity and fertility intentions: The case of Italy. Rev. Income Wealth 2014, 60, S233–S255. [Google Scholar] [CrossRef]

	



Bagavos, C.; Verropoulou, G.; Tsimbos, C. Assessing the contribution of foreign women to period fertility in Greece, 2004–2012. Population 2018, 73, 115–130. [Google Scholar]

	



Di Feliciantonio, C.; Salvati, L. ‘Southern’ alternatives of urban diffusion: Investigating settlement characteristics and socioeconomic patterns in three Mediterranean regions. Tijdschr. Voor Econ. Soc. Geogr. 2015, 106, 453–470. [Google Scholar] [CrossRef]

	



Dudley, K. The Demographic transition. Popul. Stud. 1996, 50, 361–387. [Google Scholar]

	



Salvati, L.; Serra, P. Estimating rapidity of change in complex urban systems: A multidimensional, local-scale approach. Geogr. Anal. 2016, 48, 132–156. [Google Scholar] [CrossRef]

	



Corona, P. Communicating facts, findings and thinking to support evidence-based strategies and decisions. Ann. Silvic. Res. 2018, 42, 1–2. [Google Scholar]

	



Colantoni, A.; Marucci, A.; Monarca, D.; Pagniello, B.; Cecchini, M.; Bedini, R. The risk of musculoskeletal disorders due to repetitive movements of upper limbs for workers employed to vegetable grafting. J. Food Agric. Environ. 2012, 10, 14–18. [Google Scholar]

	



Colantoni, A.; Mavrakis, A.; Sorgi, T.; Salvati, L. Towards a ‘polycentric’ landscape? Reconnecting fragments into an integrated network of coastal forests in Rome. Rend. Accad. Naz. Dei Lincei 2015, 26, 615–624. [Google Scholar] [CrossRef]

	



Corona, P.; Cutini, A.; Chiavetta, U.; Paoletti, E. Forest-food nexus: A topical opportunity for human well-being and silviculture. Ann. Silvic. Res. 2016, 40, 1–10. [Google Scholar]

	



Delfanti, L.; Colantoni, A.; Recanatesi, F.; Bencardino, M.; Sateriano, A.; Zambon, I.; Salvati, L. Solar plants, environmental degradation and local socioeconomic contexts: A case study in a Mediterranean country. Environ. Impact Assess. Rev. 2016, 61, 88–93. [Google Scholar] [CrossRef]

	



Recanatesi, F.; Clemente, M.; Grigoriadis, E.; Ranalli, F.; Zitti, M.; Salvati, L. A fifty-year sustainability assessment of Italian agro-forest districts. Sustainability 2016, 8, 32. [Google Scholar] [CrossRef]

	



Salvati, L.; Zambon, I.; Chelli, F.M.; Serra, P. Do spatial patterns of urbanization and land consumption reflect different socioeconomic contexts in Europe? Sci. Total Environ. 2018, 625, 722–730. [Google Scholar] [CrossRef] [PubMed]








[image: Table] 





Table 1. Spatial distribution of selected demographic indicators by time and geographical region in Italy and absolute difference, with a reference period (2002–2010).






Table 1. Spatial distribution of selected demographic indicators by time and geographical region in Italy and absolute difference, with a reference period (2002–2010).





	
Indicator

	
Absolute Rate

	
Difference with 2002–2010




	
2002–2010

	
2011–2019

	
2020

	
2021

	
2011–2019

	
2020

	
2021






	
Crude birth rate




	
North

	
9.5

	
8.0

	
6.7

	
6.7

	
−1.5

	
−2.8

	
−2.8




	
Centre

	
9.3

	
7.9

	
6.4

	
6.3

	
−1.4

	
−2.9

	
−3.0




	
South

	
9.8

	
8.2

	
7.2

	
7.1

	
−1.5

	
−2.6

	
−2.7




	
Italy

	
9.6

	
8.1

	
6.8

	
6.8

	
−1.5

	
−2.8

	
−2.8




	
Crude death rate




	
North

	
10.2

	
10.5

	
13.6

	
11.9

	
0.3

	
3.4

	
1.7




	
Centre

	
10.4

	
10.7

	
12.0

	
12.2

	
0.4

	
1.6

	
1.8




	
South

	
8.9

	
9.9

	
11.2

	
12.0

	
0.9

	
2.3

	
3.1




	
Italy

	
9.8

	
10.3

	
12.5

	
12.0

	
0.5

	
2.7

	
2.2




	
Natural balance




	
North

	
−0.7

	
−2.5

	
−6.9

	
−5.2

	
−1.7

	
−6.2

	
−4.5




	
Centre

	
−1.0

	
−2.8

	
−5.6

	
−5.9

	
−1.7

	
−4.6

	
−4.9




	
South

	
0.8

	
−1.6

	
−4.0

	
−4.9

	
−2.4

	
−4.8

	
−5.7




	
Italy

	
−0.2

	
−2.2

	
−5.6

	
−5.2

	
−2.0

	
−5.4

	
−5.0




	
Internal migration rate




	
North

	
1.1

	
1.7

	
1.6

	
1.6

	
0.7

	
0.5

	
0.5




	
Centre

	
1.7

	
1.3

	
0.3

	
0.5

	
−0.4

	
−1.4

	
−1.2




	
South

	
−2.3

	
−3.1

	
−2.4

	
−2.5

	
−0.7

	
−0.1

	
−0.2




	
Italy

	
0.0

	
0.0

	
0.0

	
0.0

	
−

	
−

	
−




	
Foreign migration balance




	
North

	
7.1

	
1.9

	
1.7

	
2.9

	
−5.2

	
−5.4

	
−4.2




	
Centre

	
7.5

	
2.8

	
2.3

	
3.3

	
−4.7

	
−5.2

	
−4.2




	
South

	
3.2

	
1.3

	
0.7

	
1.9

	
−1.9

	
−2.5

	
−1.3




	
Italy

	
5.8

	
1.9

	
1.5

	
2.7

	
−4.0

	
−4.3

	
−3.1




	
Total population growth rate




	
North

	
7.5

	
0.9

	
−4.7

	
−2.8

	
−6.6

	
−12.2

	
−10.3




	
Centre

	
8.2

	
1.0

	
−3.8

	
−3.9

	
−7.2

	
−12.0

	
−12.1




	
South

	
1.8

	
−3.5

	
−11.5

	
−6.5

	
−5.2

	
−13.3

	
−8.3




	
Italy

	
5.6

	
−0.6

	
−6.7

	
−4.3

	
−6.2

	
−12.3

	
−9.9
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Table 2. Spatial distribution of ancillary demographic indicators by time and geographical region in Italy and absolute difference, with a reference period (2002–2010).
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Indicator

	
Absolute Rate

	
Difference with 2002–2010




	
2002–2010

	
2011–2019

	
2020

	
2021

	
2011–2019

	
2020

	
2021






	
Gross marriage rate




	
North

	
2.8

	
2.2

	
1.6

	
2.7

	
−0.7

	
−1.2

	
−0.1




	
Centre

	
2.9

	
2.1

	
1.5

	
2.6

	
−0.7

	
−1.4

	
−0.3




	
South

	
3.5

	
2.8

	
1.7

	
3.8

	
−0.7

	
−1.8

	
0.3




	
Italy

	
3.1

	
2.4

	
1.6

	
3.0

	
−0.7

	
−1.5

	
−0.1




	
Mean age at childhood




	
North

	
30.9

	
31.4

	
32.3

	
32.6

	
0.5

	
1.4

	
1.7




	
Centre

	
31.1

	
31.6

	
32.6

	
32.8

	
0.5

	
1.5

	
1.7




	
South

	
30.0

	
30.9

	
31.9

	
32.0

	
0.9

	
1.9

	
2.0




	
Italy

	
30.5

	
31.3

	
32.2

	
32.4

	
0.8

	
1.7

	
1.9




	
Total fertility rate




	
North

	
1.38

	
1.41

	
1.27

	
1.28

	
0.0

	
−0.1

	
−0.1




	
Centre

	
1.33

	
1.34

	
1.17

	
1.18

	
0.0

	
−0.2

	
−0.2




	
South

	
1.36

	
1.31

	
1.24

	
1.24

	
−0.1

	
−0.1

	
−0.1




	
Italy

	
1.37

	
1.36

	
1.24

	
1.25

	
0.0

	
−0.1

	
−0.1




	
Mean age of population




	
North

	
43.4

	
44.4

	
46.3

	
46.4

	
1.0

	
2.9

	
3.0




	
Centre

	
43.3

	
44.5

	
46.4

	
46.6

	
1.2

	
3.1

	
3.3




	
South

	
39.4

	
41.9

	
44.6

	
45.0

	
2.5

	
5.2

	
5.6




	
Italy

	
41.9

	
43.6

	
45.7

	
45.9

	
1.7

	
3.8

	
4.0
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Table 3. Spatial distribution of demographic indicators by time and geographical region in Italy and relative difference, with a reference period (2002–2010).
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Indicator

	
Relative Rate

	
Difference with 2002–2010




	
2002–2010

	
2011–2019

	
2020

	
2021

	
2011–2019

	
2020

	
2021






	
Crude birth rate

	
0.50

	
0.56

	
0.75

	
0.71

	
0.1

	
0.3

	
0.2




	
Crude death rate

	
0.77

	
0.63

	
0.73

	
0.54

	
−0.1

	
0.0

	
−0.2




	
Natural balance

	
25.7

	
5.7

	
2.3

	
2.1

	
−20.1

	
−23.4

	
−23.6




	
Internal migration rate

	
15.9

	
13.4

	
12.1

	
12.9

	
−2.5

	
−3.8

	
−3.0




	
Foreign migration balance

	
2.09

	
7.32

	
3.27

	
2.44

	
5.2

	
1.2

	
0.4




	
Total population growth rate

	
4.27

	
3.82

	
8.75

	
3.95

	
−0.5

	
4.5

	
−0.3




	
Gross marriage rate

	
0.67

	
0.74

	
1.38

	
1.13

	
0.1

	
0.7

	
0.5




	
Mean age at childhood

	
0.086

	
0.076

	
0.084

	
0.080

	
−0.010

	
−0.002

	
−0.006




	
Total fertility rate

	
0.46

	
0.53

	
0.66

	
0.62

	
0.1

	
0.2

	
0.2




	
Mean population age

	
0.10

	
0.06

	
0.04

	
0.03

	
0.0

	
−0.1

	
−0.1
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