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Abstract
This study investigates the impact of short-term rentals on local communities from the perspective of destinations of individuals displaced by short-term rentals. The analysis identifies two distinct patterns of out-migration. In cities with high tourism intensity, short-term rentals give rise to closed migration circuits that restrict the exchange of knowledge and talent between socially and geographically diverse contexts. Conversely, in less tourism-intensive cities, particularly in declining and aging communities, short-term rentals displace residents on a larger geographical scale, eroding the social capital of local communities. The results of investigation have implications for areas grappling with the proliferation of short-term rentals. 
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1. INTRODUCTION
The global expansion of short-term rentals (STRs), facilitated by platforms like Airbnb, Vacation Rental by Owner or HomeAway has raised concerns about their negative impacts on the socio-economic development of neighbourhoods and cities. Evidence from the United States (Lee, 2016; Robertson et al., 2022), Greece (Katsinas, 2021), Italy (Celata and Romano, 2022), Spain (Cocola-Gant, 2016; Jover and Diaz-Para, 2019; Lopez-Gay et al., 2021) and Portugal (Sequera and Nofre, 2020) shows that the phenomenon has more detrimental effects on local communities than initially anticipated (von Briel and Dolnicar, 2021). It distorts housing markets (Lee, 2016; Mody et al., 2019), re-spatializes tourism (Robertson et al., 2022), displaces long-term tenants (Katsinas, 2021), and ultimately undermines social capital and threatens social sustainability (Jover and Diaz-Parra, 2022). However, these impacts vary across communities and their comprehensive understanding is still incomplete. 

Previous research has established that the conversion of properties, previously occupied by town residents, into STRs deprives certain societal groups of active participation in local community life (Jover and Diaz-Parra, 2022; Vizek et al., 2022) causing wider restructuring of social geographies (Cocola-Gant & Gago, 2019; Lopez-Gay et al, 2021; Wachsmuth and Weisler, 2018; Yrigoy, 2019). However, where do tenants go after leaving their original places of residence? Do they move to nearby areas and still benefit from the social, cultural, institutional, and cognitive proximity as predicted by economic geography (Boschma, 2005) or social capital (Coleman, 1988; Putnam, 1993) literature? Or do deteriorating economic and living conditions, lack of accessibility and inadequate infrastructure (King, 1986) lead them to abandon these proximity benefits and seek areas further away that are less affected by tourism? These questions are particularly relevant from a geographic perspective as the spatial extent of migration determines the extent of the erosion of social capital and poses a threat to social sustainability (Lee, 2016). 

Our study, thus, attempts to investigate one of the relatively neglected and underdeveloped research niches at the intersection of migration, tourism, and geography literatures (Chloe and Lugosi, 2022). Specifically, we examine the impact of the growing presence of STRs on the geographies of migrations and discuss the implications of these processes for social sustainability and transformation of local communities. We build on previous qualitative and quantitative work undertaken on individual cities and within certain time periods by employing cross-sectional multi-annual quantitative research on one of the most tourism-dependent economies in the world. The analysis covers the 2016-2019 period, the most recent timeframe for which data were available, and relies on several estimation techniques, including cross-sectional, panel estimation, mixed effects methods and spatial econometric analysis.

The investigation is based on the population of cities and municipalities from Croatia, the 8th most tourism-dependent country in the world (UNWTO, 2022) with the highest share of STRs in tourism accommodation capacity among all EU Member States. Previous research has already found that overtourism within and across Croatian cities and municipalities reduces university enrolment (Kožić, 2019), firm growth (Stojčić et al., 2022a) and housing affordability (Mikulić et al., 2021; Vizek et al., 2022) all of which are known threats to social sustainability and urban functioning. All of this suggests that those deciding to leave tourism destinations may be opting for more distant areas less affected by tourism, taking with them part of local social capital that is not substituted with in-migration. This, in turn, could have wider implications for social restructuring and sustainability of places. Finally, tourism activity in Croatia is heavily concentrated in several coastal regions and major towns, which makes it an ideal candidate for the examination of tourism-led migration geographies. 

The analysis responds to several recent calls for the broadening of research on STRs and their effects on local communities. As Adams (2020) noted, our knowledge on many aspects of this relatively new phenomena is fairly limited and tourism-led permanent migrations are one of the areas that call for further research. In fact, most knowledge about STRs originates from descriptions of concepts in isolation and non-causal insights into associations of concepts. There is, however, a lack of studies that would allow conclusions about cause-and-effect relationships and that would allow the tracing of changes in the concepts of interest to the change in phenomena under investigation (STRs) that can lead to theory development and tangible recommendations for practitioners (Dolnicar, 2019). We add to recent arguments that one-size-fits-all approach to STRs may be counterproductive as their impact is likely to differ across destinations and regions (Mody et al., 2019). 

The paper is structured as follows. The next section establishes the theoretical framework of investigation. The geographical context of the study and data are presented in section three. The discussion of findings takes place in the fourth section. Finally, section five concludes. 

2. CONCEPTUAL FRAMEWORK
Under the traditional neoclassical framework, differences in incomes and employment opportunities play a significant role in individuals’ decisions to move between different places (Greenwood, 1975; Greenwood, 1985). In this framework, the decision to relocate depends on weighing the expected benefits of moving against the costs of relocation (Borjas, 1999). Additionally, living conditions, infrastructure (Mulhern and Watson, 2009), cumulative causation mechanisms of agglomeration externalities (Sardadvar and Rocha-Akis, 2016; Incaltarau et al., 2021) and local economic structure (Mitze and Schmidt, 2015; Mitze, 2019) should be considered to fully understand migration patterns. Systemic changes in relative spatial prices of real estate or in income can also trigger migrations by altering demand (Greenwood, 1985). The proliferation of STRs is an example of such a systemic process that alters local demand and supply of nontraded goods, thus influencing how individuals perceive the expected utility of moving compared to staying in their current situation.

The impact of STRs on migration can also be understood through the lens of rent gap theory (Smith, 1979; Wachsmuth and Weisler, 2018). This theory highlights how the difference between current and potential rental prices prompts property conversion for more profitable purposes (Amore et al., 2020), resulting in changes to the physical landscape and displacement of residents within and between urban areas. STRs contribute to the emergence of rent gaps, which directly affect the availability of long-term housing without the need for property redevelopment. Consequently, this alters the relative prices of housing in different locations, leading to evictions, a decrease in affordable housing options, and an increase in rental costs (Cocola-Gant, 2016; Wachsmuth and Weisler, 2018; Yrigoy, 2019; Robertson et al., 2022; Bosma and van Doorn, 2022).

Several studies have pointed to the implications of the above processes for urban development. The transformation of local resources into tourism infrastructure creates a conflict between the housing markets for residents and tourists (Benitez-Aurioles and Tussyadiah, 2021), a market failure whose correction requires time and government intervention (Lee, 2016). The expansion of STRs hinders integration, exacerbates economic inequality, and negatively impacts the quality of life in several ways. These include increased noise levels from visitors, heightened traffic congestion, parking problems, and difficulties in waste management (Nieuwland and van Melik, 2020). It results in the loss of local culture, social cohesion, and identity (Cocola Gant, 2016). The combination of rising rents and a declining quality of life accelerate displacement of long-term residents faster than traditional gentrification processes (Amore et al., 2020; Katsinas, 2021). This displacement occurs as original residents are forced out of their neighbourhoods, rendering them unappealing and unaffordable to newcomers (Nieuwland and van Melik, 2020; Gurran et al., 2020).

The displacements caused by STRs affect the functioning of local communities in several ways (Jover and Diaz-Parra, 2022). Areas experiencing STRs suffer from distorted social sustainability as certain social groups, particularly low-income residents and those outside of tourism value chain are excluded or discriminated in their rights to fully participate in society (Polese and Stren, 2000) by having to leave the places where they have lived and developed personally (Jover and Diaz-Parra, 2022). The transformation of local community into tourist-dominated areas undermines community appeal that attracted residents to the area in the first place (Dolnicar, 2019; Gurran et al., 2020). The extent of these effects, thus, goes beyond the quantitative dimension. The erosion of social sustainability impairs the ability of local community to reproduce and preserve its own social habits and customs (Choe and Lugosi, 2022). As residents leave, places become deprived of certain activities essential for urban functioning and end up in tourism-led decay (Mikulić et al., 2021). 

Displaced residents take with themselves pieces of local social capital (Coleman, 1988; Putnam, 1993; Oigenblick and Kirschenbaum, 2002), knowledge, culture, and routines kept tacit within the local context (Williams, 2012). As the economic geography literature asserts, geographical proximity helps to develop common social context. Sharing a common language, experience, norms, personal knowledge, and locally grounded trust facilitates the exchange of tacit knowledge within the community (Boschma, 2005). With residential displacement, particularly at greater distance, family, friendship, and business networks fall apart (Borjas, 1999). These gaps are hard to fill by outsiders who are often excluded from the inner-circle of indigenous residents (Hudson, 1999) and even more in areas affected by touristification (Jover and Diazz-Para, 2022) where displaced residents are not substituted with an influx of migrants, but with STRs. 

For all these reasons, the geographies of migrations matter for social sustainability, urban functioning, and identity of places affected by STRs’ expansion. Where the spatial reach of migrations is limited to adjacent cities and towns, there is a higher potential for the preservation of social capital. Many residents in such cases continue to commute and remain involved in family, friendship, and business networks in their former places of residence (Lee, 2016). However, when migrations extend to other regions and countries, the risk of dissipation of social capital increases, making urban functioning more challenging and threatening social sustainability, identity, authenticity, and future urban development. As demonstrated by Vizek et al. (2022), the negative effects of overtourism on housing affordability are not limited to destinations alone but also spill over into neighbouring areas. In such circumstances, some social groups may experience residential displacement and relocate to more distant areas that are less vulnerable to tourism, depending on various factors such as language, cultural differences, labour market conditions, or lifestyle.

For several decades, researchers have examined the movement of people away from highly popular tourist areas (Ap and Crompton, 1993). However, it was only with the recent surge in STRs that concerns like dissatisfaction and the displacement of locals due to tourism gained significant attention (Colomb and Novy, 2016; Pinkster and Boterman, 2017; Zanardi, 2019; Celata and Romano, 2022; Cocola-Gant, 2016; Jover and Díaz-Parra, 2019; López-Gay et al., 2021; Sequera and Nofre, 2020). Various studies focusing on specific cities such as Los Angeles (Lee, 2016), Athens, Lisbon, and Milan (Amore et al., 2020), New Orleans (Robertson et al., 2022), Thessaloniki (Katsinas, 2021), as well as towns in Australia (Gurran et al., 2020), all support the notion that the expansion of STRs displaces local residents and brings about social and spatial changes in both tourism destinations and nearby areas. However, none of these existing studies address the questions of where displaced residents relocate to nor do they discuss the implications this has for their former places of residence.

In light of this context, our study offers a comprehensive and systematic analysis of the connection between the growth of STRs and migration geographies. We surpass previous research on this subject (Cocola-Gant, 2016; Lee, 2016; Sequera and Nofre, 2020; Amore et al., 2020; Celata and Romano, 2022; Robertson et al., 2022; López-Gay at al, 2021; Katsinas, 2021; Jover and Díaz-Parra, 2022) in several ways. While most studies focus on specific destinations or neighbourhoods, we aim to understand the dynamics of the analysed relationship over time in the populations of towns and municipalities from one of the most tourism-dependent countries worldwide. Our research goes beyond mere question whether STRs facilitate migrations. Instead, we ask how far the displaced residents go. As a way of connecting our research with previous literature, we discuss the likely implications of tourism-induced migration geographies for social sustainability, urban functioning, and the identity of places of displacement. By doing this, we acknowledge the asymmetry in research attention across topics and forms of knowledge related to STRs and address recent calls for the urgent creation of knowledge that traces changes in the concept of interest (in our case, residential displacement) to the change in expansion of STRs (Dolnicar, 2019).

3. STUDY CONTEXT, DATA AND METHODOLOGY

The study focuses on the population of towns and municipalities from Croatia, ranked as the 8th most tourism-dependent country globally (UNWTO, 2022). Croatia has the highest proportion of STRs among all EU Member States in its tourism accommodation capacity. Previous research has shown that overtourism in Croatian towns and municipalities leads to a decline in university enrolment (Kožić, 2019), hinders firm growth (Stojčić et al., 2022a), and reduces housing affordability (Mikulić et al., 2021; Vizek et al., 2022) all of which are known threats to social sustainability and urban functioning. To conduct the investigation, we rely on net migration data at the town and municipality level provided by the Croatian Bureau of Statistics, which is derived from the official registry of migrants maintained by the Ministry of the Interior. Therefore, the data represent the officially registered migrant population for a given year. This makes our dataset the most reliable and credible source of migration data available in the country. 

Although our dataset has many strengths, it may not encompass all forms of migration. An example of this is the short-term migration of individuals in seasonal tourism destinations. These movements can range from a few days to a couple of months, during which people temporarily reside in rental accommodations rather than their original places of residence. Due to the lengthy processing time for changing one's official residence, many of these temporary migrants choose not to register their movements formally. As a result, official statistics do not capture data on such temporary migrations, and it is important to consider this limitation when interpreting our findings.

Croatia offers an ideal case study for investigating the effects of STRs on migration geographies for several reasons. Its tourist activities are mainly concentrated in the southern coastal region, creating a polarized spatial pattern, allowing for a more comprehensive understanding of the motives and outcomes of tourism-induced migrations. Our analysis goes beyond focusing on a single city or neighbourhood within a limited timeframe. Instead, we investigate the dynamic spatial outreach of tourism across the entire population of towns and municipalities over a four-year period (2016-2019). During this time, Croatia experienced a significant increase in vulnerability to tourism (Mikulić et al., 2021). By examining these dynamics, our findings have the potential to be generalized to other countries where tourism development, including the expansion of STRs leads to social restructuring and spatial changes. Therefore, despite being based on a single country, our research contributes to a broader understanding of the impacts of tourism and short-term rental expansion on migration geographies and urban development.

The negative sides of tourism have entered Croatian public discourse only recently as part of consultations over new Law on tourism whose adoption is expected in the first half of 2024. This is expected to grant higher autonomy to local communities in their efforts to counter negative externalities of tourism. The reason for the lack of policy incentives targeting negative effects of tourism is practical. Croatia is the most deindustrialised new EU member state, and its economic engine relies heavily on financial inflows from tourism. Increases in the number of tourists have been welcomed by governments (right or left) throughout the past decades as they provided residents with at least some opportunity to offset job losses caused by deindustrialisation. The same logic was relevant in the analysed period when tourism helped the country to recover from the second largest recession in Europe, encountered during the 2008-2014 period.

During the period under investigation, STRs accounted for a significant portion of tourism bed capacities (between 50 and 70%) in most Croatian towns and municipalities. Concurrently, many towns and municipalities experienced negative migration trends (Figure 1). By examining migration geographies (Figure A1 in the Appendix), it appears that areas with a high proportion of STRs primarily witnessed negative migration balance due to inter-county and international migrations. This is the first indication that tourism gentrification motivates people to migrate to areas less affected by these issues. However, it is important to note that most areas with a high share of STRs experienced positive intra-county migrations, indicating that more individuals moved into these areas from nearby towns and municipalities than left for them. It is thus likely that in such areas rent opportunities act as a pull factor allowing the circulation of population between places. 
Figure 1: Short-term rental share and migration balance
in Croatian cities and towns 2016-2019
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Source: Authors. Note: Grey lines are city borders. Black lines are county borders.


Official data on the profile of migrants at town level unfortunately does not exist, but annual statistical releases of the Croatian Bureau of Statistics allow us to gain a more nuanced understanding of migration patterns in the analysed period. Over 95% of those leaving Croatia were Croatian citizens and they migrated out mostly to Germany and other Western European countries. About one-third of immigrants originated from neighbouring South-East European countries, followed by workers from less developed economies as part of labour quotas for sectors affected by labour shortages. The main wells of emigration were the deindustrialized regions of Slavonia in the east and, to a lesser extent, the coastal counties. Most migrants were in the age cohort of 20-39 suggesting that their movement was motivated by the search for enhanced life prospects. The capital city Zagreb and its surrounding area, as well as the region of the main metropolitan centre of Dalmatia, Croatia’s southern region, Split, had the largest positive inter-county migration balances. Finally, the coastal counties were the main places of intra-county migrations. 

Our quantitative analysis aims to delve deeper into these patterns using data from several reliable sources. We focus on four dependent variables defined as total net migration balance and intra-county, inter-county, and international net migration balances to assess the spatial reach of migration geographies. The main explanatory variable of interest in our study is the proportion of STRs in the overall tourism accommodation capacities of a given destination. In general form, our model can be expressed as: 

	 (1)

where migration stands for net migration balance of city or town i in year t, str is the share of STRs in the accommodation structure of the city or town, X encompasses all control variables which are discussed below and region and year are controls for NUTS3 regions and the period of each observation. 

The estimation of the model specified in such a way starts with the means of the ordinary least squares technique (OLS). We select this method as the baseline as it overlooks the longitudinal aspect and unobserved determinants of the analysed processes. In the next step, we submit our model to the random effects panel method, in order to assess the sensitivity of the model to the use of panel estimation techniques. Migration studies recognize that decisions to migrate can be influenced by factors at different territorial levels and over time (Mitze, 2019). Consequently, we introduce a two-stage mixed effects estimation method that accounts for correlation among subjects within the same county or year, attributable to common random intercepts.

Another factor that needs to be considered is the spatially correlated nature of the migration processes since the decision about migration may also be motivated by processes in other territorial units (Borjas, 1999; Sardadvar and Rocha-Akis, 2016; Pu et al., 2019). Spatial econometric techniques are particularly suitable for addressing such issues as they allow for modelling of feedback loops between territorial units. In particular, it can be assumed that change in town i in period t will generate a direct (intra-town) impact on the town itself and potentially indirect (inter-town) impact or spillover effect on other towns. To this end, the increase in STRs of town i can affect the net migration balance of town j which in turn may affect the migration balance of town i through spatially autoregressive process (LeSage and Pace, 2009; Lin and Kwan, 2016; Stojcic and Orlic, 2020). 

Taking all of this into account, we investigated the presence of spatial correlation in our model with means of the Moran test. As Table A10 in the Appendix demonstrates, the complete exclusion of spatial correlation in our model is not plausible. Following established procedures (Belotti et al., 2017), we identified the spatial Durbin panel model (SDM) as the most suitable technique for our investigation (Table A11 in the Appendix). This method takes into account spatial dependence of both dependent and independent variables. Using obtained estimates, we calculated average direct and indirect effects that allow us to distinguish and interpret intra-town and inter-town effects of STRs, but also those of other control variables, on migration patterns.  The augmented model (1) takes the form (2) below

	 (2)

where  is the interaction effect of the dependent variable with dependent variables of other towns or municipalities and  is its corresponding spatial autoregressive coefficient.  and  are intra-town elasticities of STRs and control variables respectively while  is their inter-town counterpart. In this part of the estimation, we used inverse distance spectral normalised spatial weights matrix that allows spatial correlation among all analysed territorial units.
Table 1a: Definition of main variables  
	Variables
	Index
	Definition
	Source and coverage

	Dependent variables

	Total net migration
	Immigrants-emigrants
	Official migration records from Croatian Bureau of Statistics based on Ministry of Interior register of immigrants and emigrants at city level. 

	Intra-county net migration

	Immigrants-emigrants within the same county
	

	Between-county net migration

	Immigrants from other counties-emigrants to other counties
	

	International net migration

	Immigrants from other countries – emigrants to other countries
	

	Accommodation structure

	Short-term rental share (beds)

	Share of beds in STRs in total beds in a town or municipality (%)
	Authors’ calculation based on the Croatian Bureau of Statistics records (total official figures)

	Short-term rental number
	Absolute number of beds in STRs in a town or municipality
	

	Short-term rental per inhabitant
	Number of beds in STRs/ number of inhabitants in a town or municipality
	


Note: totmig, intramig, intermig and intlmig are indices of different dimensions of variable migrations in eq(1) and eq(2).

We present our dependent variables and the main explanatory variable of interest in Table 1a.  Our conceptualisation of str allows us to assess how change in the structure of accommodation between STRs and other accommodation forms such as hotels, camps etc. influences migration patterns. Since such a measure may not be ideal for the assessment of economic relevance of the analysed processes, in subsequent parts of analysis we replace it with two more direct measures: the absolute number of STR beds and the number of STR beds per inhabitant. 

The model takes into account the socio-economic and demographic characteristics of the towns and municipalities being studied (Table 1b). To account for the labour market conditions we introduce the unemployment rate and measures of employment concentration. A high unemployment rate suggests a low likelihood of finding a job, which can have a negative impact on net migration (Mulhern and Watson, 2009; Sardadvar and Rocha-Akis, 2016; Pu et al., 2019). Similarly, we incorporate a measure of employment concentration across industries as an indicator of personnel specialisation. According to Krugman (1991), towns with higher human capital endowments may experience increasing returns and attract residents to that location. Expanding on this idea, Mitze and Schmidt (2015) suggest that the local concentration of human capital affects migration incentives by altering the demand for skilled labour in specific areas, supporting the demand for consumer amenities and boosting productivity. 

Table 1b: Control variables
	Population density
	Number of residents per km2
	Croatian Bureau of Statistics (total official figures)

	Unemployment 
	Share of unemployed persons in workforce in a town or municipality (%)
	Authors’ calculation based on the Croatian Labour Bureau (total labour market statistics)

	Employment concentration
	Herfindhal-Hirschman index of employment concentration across industries 
	Authors’ calculation based on the Croatian Bureau of Statistics (total labour market statistics)

	Retired population 
	Share of retired persons in total population of a town or municipality (%)
	Authors’ calculation based on the Croatian Bureau of Statistics (total official figures)

	Vitality index
	Number of births/100 deaths in a town or municipality
	Authors’ calculation based on the Croatian Bureau of Statistics (total official statistics)

	Coast
	Categorical – 1 if town or municipality is on Croatian coast
	Authors’ calculation

	Entrepreneurial zone
	Categorical – 1 if town or municipality has active entrepreneurial zone
	Authors’ calculation

	Forced migration
	Number of residents who live in the town or municipality due to forced migration caused by the wars of the 1990s per 1000 municipal inhabitants
	2011 Population Census 

	Education
	Average number of years of education of inhabitants older than 15 years of age
	2011 Population Census 

	Area of special state concern
	Categorical – 1 if town or municipality in area of special state concern
	Law on Areas of Special State Concern

	War area
	Categorical – 1 if town or municipality in area affected by the war in 1990s
	Law on Areas of Special State Concern

	Right vote
	Proportion of voters for right-wing parties in the 2016 elections
	State Electoral Commision 

	Ethnic polarization index
	Ethnic polarization index of town or municipality
	2011 Population Census 

	Tax revenues
	Tax revenues of town or municipality per inhabitant
	Ministry of Finance and Croatian Bureau of Statistics 

	Housing expenditure
	Public expenditure on improvement of housing conditions per inhabitant
	Ministry of Finance and Croatian Bureau of Statistics

	Distance from airport
	Distance of town or municipality from airport in km
	OpenStreetMap

	Distance from highway
	Distance of town or municipality from highway in km
	OpenStreetMap

	Income per capita
	Net income per capita of town or municipality
	Tax Administration of the Ministry of Finance and Central Bureau of Statistics.

	Unoccupied housing
	Unoccupied permanent housing stock per inhabitant
	Croatian Bureau of Statistics

	Urban area
	% of town or municipality surface area classified as urban
	Corine Landcover 2018


Source: Authors.

The local demographic characteristics are controlled for by two factors: the proportion of retired residents in the local population and population density, measured as the number of inhabitants per km2 of area. Another measure used to assess the local demographic conditions is the vitality index, defined as the number of births per 100 deceased residents. Lower vitality index indicates depopulation and, likely, residential displacement. Areas with a significant number of elderly residents may be less appealing for living due to their lack of vibrancy and limited employment opportunities. Sardadvar and Rocha-Akis (2016) have pointed out that the availability of amenities for young individuals can act as attracting migration force. Similarly, local population density can influence migration flows to or from a particular location due to the associated agglomeration economies (Mitze and Schmidt, 2015; Mitze, 2019; Pu et al., 2019). 

We incorporate controls for two specific types of areas in Croatia: coastal areas known for their high tourism activity and areas that have established entrepreneurial zones. Coastal areas in Croatia are particularly vulnerable to tourism seasonality, which has been found to have a negative impact on housing affordability (Mikulić et al., 2021) and entrepreneurial opportunities (Stojčić et al., 2022a). Consequently, it is expected that these challenging living conditions may result in a higher scale of resident outmigration compared to areas that are less affected by tourism. Moreover, the presence of entrepreneurial zones is acknowledged as a source of entrepreneurial and employment prospects, investment inflows, and knowledge and technology transfer, which are all recognized as beneficial agglomeration externalities (Stojcic et al., 2022b). According to migration literature, individuals with higher levels of human capital tend to migrate to areas that possess such externalities (Sardadvar and Rocha-Akis, 2016). 

We also control for the number of those residing in a town or municipality as a result of forced migration during the Yugoslav wars of the 1990s. These individuals are often characterised by the lack of support networks, discrimination due to being “outsiders”, and cultural barriers (Wood, 1994). They often exhibit difficulties in finding and keeping jobs (Ruiz and Vargas-Silva, 2013). As a result, they can be expected to be less attached to their place of current living and thus more likely to migrate. Related to this, we control with categorical variables for towns and municipalities classified by law as war-affected areas and areas of special state concern. The former group encompasses towns and municipalities that were either occupied or close to the front line during Croatia’s war for independence in the 1990s. The latter group comprises of areas that are underdeveloped by either economic, structural or demographic criteria. We expect that people will be more inclined towards emigration in war affected areas or areas experiencing declining socio-economic conditions. 

The model also includes the ethnic polarization index (Reynal-Querol, 2002; Montalvo and Reynal-Querol, 2005), a measure of the distance of the local distribution of ethnic groups from bipolar distribution. In this way we are taking into account that greater ethnic competition for limited local resources can bring along stronger potential of conflict (Bove and Elia, 2017) and thus may make locations less attractive to immigrants while motivating residents to leave. Along similar lines, we also include the variable measuring the percentage of votes for right-wing political parties in the location expecting that such communities are less likely to be open towards immigrants and thus may adversely impact immigration. We model the geographical characteristics of locality with three variables, defined as distance from the airport, distance from the highway, and the percentage of the area classified as urban expecting that proximity of transport connections and greater degree of urbanisation may make locations more attractive to immigrants, but at the same time provide more opportunities for residents and make them less likely to leave. 

From the financial side, we measure tax revenues per inhabitant, net income per capita, and the amount of public expenditure on the improvement of housing conditions per inhabitant in a town or municipality. The first variable controls for the financial strength of local administration and its ability to provide services. Net income per capita is a measure of the level of development of locality. The amount of public expenditure on improvement of housing conditions reflects the importance local authorities place on creating adequate housing conditions. Higher values of each of these variables should make destinations more attractive to immigrants and reduce motives for emigration. We control for the average number of years of schooling of inhabitants as better educated localities will be less averse towards immigration but may also have better opportunities if migrating to other areas. The unoccupied stock of permanent housing per inhabitant controls for the general availability of housing. Lastly, the model takes into account the year and county (NUTS3 region) of observation. For detailed descriptive statistics, refer to Table A1 in the Appendix.

4. DISCUSSION OF FINDINGS

We now turn to the interpretation of our findings, which are summarized for all four dependent variables of interest and the different methodological approaches used in Table 2. Looking at the key issue of our interest, the impact of STRs on migrations, our findings suggest that one percentage point increase in STRs reduces net migration balance by about 0.2 persons. To provide some context, during the analysed period the average share of STRs in Croatian cities or towns increased by approximately 3.83 percentage points annually. Consequently, on average 0.8 persons more left the analysed towns than they settled there as a result of the increase in the share of STRs in overall tourism accommodation supply. This is the first direct evidence of our analysis that a shift in the structure of accomodation capacities towards STRs crowds out local population. Lee (2016) identifies reduced housing affordability, increased rents, and the decline in the overall quality of living as common mechanisms through which this takes place.  

Table 2. The impact of short-term rentals on net migration
in Croatian cities and towns 2016-2019
	Migration pattern
	OLS
	RE
	Mixed
	SDM
direct
	SDM
indirect

	Total net migration
	-0.22***
(0.041)
	-0.19***
(0.052)
	-0.23***
(0.031)
	-0.21***
(0.064)
	1.99
(1.340)

	Intra-county net migration

	0.05***
(0.018)
	0.04**
(0.017)
	0.05***
(0.013)
	0.05**
(0.018)
	-0.004
(0.063)

	Between-county net migration

	-0.13***
(0.014)
	-0.11***
(0.019)
	-0.14***
(0.004)
	-0.13***
(0.021)
	0.12
(0.377)

	International net migration

	-0.22***
(0.032)
	-0.22***
(0.043)
	-0.21***
(0.035)
	-0.22***
(0.067)
	1.57
(1.075)


Source: Authors. ***,** and * denote significance at 1%, 5% and 10% levels respectively. Robust standard errors used. Standard errors in parentheses. 

A closer look at migration geographies in Table 2, however, reveals a heterogenous picture. Among adjacent areas (within counties) we find weakly significant evidence that an increase in STRs attracts more residents than displacing them. Several explanations may be provided for such findings. The proximity and social interconnectedness between adjacent areas facilitate the overcoming of relocation challenges. Some individuals from neighbouring areas may be attracted by the potential of higher rental incomes in tourist destinations. They may choose to relocate to invest in rental properties and establish their residence in close proximity to these popular tourist spots. These findings may also partly reflect the relocation of individuals with stronger familial, friendship and business ties to the new location. Since they originate from areas with similar socio-economic status (i.e., neighbouring tourism destinations) the financial burden of moving for this particular group may not be as excessive when compared to those coming from other regions. Finally, some individuals may choose to relocate driven by opportunities of employment related to care for short term rentals such as cleaning, housekeeping, gardening or similar. 

Table 3: Results for baseline specification (dep. variable: Total net migration)
	Variables
	OLS
	RE
	Mixed
	SDM
Direct
	SDM
Indirect

	Str
	-0.22***
(0.041)
	-0.19***
(0.052)
	-0.23***
(0.031)
	-0.21**
(0.064)
	1.99
(1.340)

	Density
	-0.36***
(0.089)
	-0.27**
(0.133)
	-0.37***
(0.068)
	-0.26
(0.291)
	4.04
(7.105)

	Unemployment
	-0.93***
(0.089)
	-0.91***
(0.139)
	-0.86***
(0.125)
	-0.87***
(0.091)
	-0.40
(0.872)

	Employment concentration
	0.46***
(0.106)
	0.39***
(0.116)
	0.46***
(0.136)
	0.28
(0.190)
	-2.35
(4.594)

	Retired population
	-0.15
(0.146)
	-0.10
(0.202)
	-0.19**
(0.078)
	0.01
(0.294)
	10.14
(7.150)

	Vitality index
	0.13**
(0.063)
	-0.002
(0.054)
	0.14***
(0.054)
	-0.04
(0.076)
	-3.10*
(1.815)

	Coast
	33.33***
(6.118)
	33.21***
(9.939)
	34.25**
(16.884)
	28.15***
(9.374)
	219.42
(200.39)

	Entrepreneurial zone
	-15.78*
(8.863)
	-11.24
(11.448)
	-16.58***
(4.487)
	-14.37*
(8.736)
	-151.13
(248.98)

	Forced migration
	-0.16**
(0.079)
	-0.13
(0.124)
	-0.16**
(0.081)
	-0.14
(0.117)
	3.32
(3.347)

	Education
	-16.22***
(5.283)
	-17.78**
(7.203)
	-15.32*
(8.029)
	-17.19***
(5.795)
	-27.99
(34.250)

	Area of special state concern
	25.81***
(9.382)
	25.91*
(16.103)
	25.69***
(4.306)
	31.27**
(12.873)
	-503.46
(356.87)

	War area
	-25.85***
(9.077)
	-27.44*
(15.408)
	-25.95***
(5.219)
	-22.64**
(11.209)
	146.06
(225.44)

	Right vote
	-0.22
(0.144)
	-0.19
(0.225)
	-0.22***
(0.044)
	-7.98
(27.500)
	243.82
(402.74)

	Ethnic polarization index
	-19.46
(12.183)
	-20.61
(18.269)
	-19.39
(16.578)
	-0.02
(0.018)
	0.15
(0.324)

	Tax revenues
	0.004
(0.003)
	0.005*
(0.003)
	0.002***
(0.0005)
	0.004
(0.003)
	0.02
(0.025)

	Housing expenditure
	-0.0007
(0.001)
	-0.001
(0.013)
	0.0001
(0.0009)
	-0.002
(0.002)
	-0.07
(0.050)

	Distance from the airport
	-0.27**
(0.114)
	-0.26
(0.189)
	-0.28***
(0.046)
	0.14
(0.329)
	0.04
(2.819)

	Distance from the highway
	0.28*
(0.151)
	0.26
(0.239)
	0.33***
(0.063)
	0.60
(0.424)
	-3.44
(5.187)

	Income per capita
	0.005
(0.007)
	0.008
(0.007)
	0.003
(0.005)
	0.01
(0.008)
	-0.04
(0.033)

	Unoccupied housing
	-25.89*
(15.614)
	-35.56
(25.904)
	-25.73***
(9.217)
	-40.13
(33.458)
	-645.14
(910.08)

	Urban area
	-1.06
(0.787)
	-0.95
(1.336)
	-1.08***
(0.182)
	-2.09***
(0.566)
	47.78***
(16.499)

	County dummies
	Yes
	Yes
	Yes
	Yes
	Yes

	Year dummies
	Yes
	Yes
	Yes
	Yes
	Yes

	Constant
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations 
	2224
	2224
	2224
	2224
	2224

	Groups
	556
	556
	556
	556
	556

	R2
	0.69
	0.69
	-
	
	-

	Pseudo R2
	-
	-
	-
	0.70
	-

	Wald test (p>chi2 = 0.000)
	Yes
	Yes
	Yes
	Yes
	Yes

	Hausman (prob> chi2)
	-
	0.11
	-
	-
	-


Source: Authors. ***,** and * denote significance at 1%, 5% and 10% levels respectively. Robust standard errors in brackets.

The findings regarding the inter-county and international migration patterns are strongly significant and negative. Moreover, the coefficients associated with these migration patterns are several times larger compared to the coefficient found for intra-county migrations. This suggests that the negative effects of STRs on migrations between geographically distant places outweigh the positive effects observed for migrations between adjacent areas. These findings provide substantial evidence supporting the notion that STRs have a detrimental effect on local communities. They result in the displacement of populations to areas that are geographically and socially distant, which undermines local social sustainability and diminishes the social capital of affected places. Although some vacant spots may be filled by immigrants from adjacent areas, their contribution may not be sufficient to fully compensate for the losses experienced by the communities.

STRs do not appear to be either sole or strongest determinant of migration trends as indicated by the findings on a number of control variables (Table 3 and Tables A3-A5 in the Appendix). The estimates which are significant across all estimation techniques suggest that strongest incentives for drop in the net migration balance can be found in educated and war affected communities as well as those with higher unemployment rates. An increase in the level of education of a town or municipality for one standard deviation reduces the net migration balance for about 14,4 persons. The net migration balance of war affected communities is lower for between 23 and 27 persons depending on specification. Disentangling these findings across migration patterns, it becomes evident that in areas with more educated population and in war affected areas immigration from other parts of the same county is likely to outweigh emigration for other cities in that county. However, at the same time, these areas exhibit a drop in balance of inter-county and international migrations suggesting that positive intra-county migration trends are offset by outflow of residents to other counties and abroad. 

Increase of permanent housing stock per inhabitant for one standard deviation attracts about 4 residents more from other parts of the same county than it displaces them, but the same change reduces net international migration balance for about 5 to 6 persons depending on specification. 
It is thus likely that vacant spots of those leaving abroad are being partially filled by immigrants from neighbouring cities and towns. Opposite holds for areas under special state concern. It seems that low levels of development facilitate outflows to other parts of the same county but at the same time, these areas attract more individuals from abroad than those leaving for other countries. We also find that those leaving a community for other counties or other countries outweigh those arriving when the share of third age population increases, in less urbanised areas and those with higher unemployment rate. Interestingly, our spatial analysis does not offer evidence of migration patterns being spatially dependent on processes in other towns or municipalities

Particularly interesting findings are the ones related to coastal towns or municipalities, known for their high tourism activity. It is important to note that this outcome does not necessarily indicate a positive net migration balance, but rather suggests that the negative migration trends in coastal areas are not as attenuated as in other parts of the country. In order to explore this matter further, we divided our sample into subgroups consisting of coastal and non-coastal areas and re-estimated our model. Mikulić et al. (2021) found that the vulnerability of coastal towns and municipalities to tourism in Croatia is six times higher than that of non-coastal areas. Hence, such division effectively captures the contrast between regions with a strong tourism specialization and those without it. 

Table 4: Short-term rental effects for coastal and non-coastal areas
	Tourism intensive (coastal) areas

	Specification
	OLS
	RE
	Mixed
	SDM
direct
	SDM
indirect

	Total net migration
	0.35***
(0.099)
	0.30***
(0.106)
	0.35**
(0.096)
	0.34***
(0.102)
	-1.87*
(0.976)

	Intra-county net migration

	0.28***
(0.066)
	0.28***
(0.071)
	0.28***
(0.064)
	0.27***
(0.068)
	-0.62
(0.411)

	Between-county net migration

	-0.02
(0.053)
	-0.02
(0.064)
	-0.02
(0.051)
	-0.02
(0.057)
	-0.36
(0.432)

	International net migration

	0.13
(0.136)
	-0.26
(0.166)
	0.13
(0.131)
	-0.15
(0.164)
	-2.05
(2.058)

	Non-tourism intensive (non-coastal) areas

	Total net migration
	-0.28***
(0.064)
	-0.25***
(0.073)
	-0.28***
(0.055)
	-0.22***
(0.073)
	2.58
(1.589)

	Intra-county net migration

	0.004
(0.013)
	0.02
(0.018)
	0.004
(0.005)
	0.03
(0.018)
	-0.02
(0.071)

	Between-county net migration

	-0.14***
(0.015)
	-0.13***
(0.022)
	-0.14***
(0.003)
	-0.13***
(0.022)
	0.46
(0.415)

	International net migration

	-0.24***
(0.037)
	-0.23***
(0.051)
	-0.23***
(0.044)
	-0.21***
(0.080)
	1.92
(1.551)


Source: Authors. ***,** and * denote significance at 1%, 5% and 10% levels respectively. Robust standard errors used. Standard errors in parentheses. 

Table 4 presents results of these sub-estimations for our main variable of interest, STRs, while detailed results can be found in the Appendix. We find contrasting patterns between two groups of towns. In tourism-intensive coastal areas, the increase in STRs has a positive impact on net-migrations acting as a pull factor rather than a push force for destination. However, these migration movements are limited to neighbouring areas. Along with our baseline findings, this suggests that residents of tourism-intensive areas perceive their local resources as valuable assets, leading to closed migration circuits with residents of nearby areas that possess similar resources. The opposite trend is observed in less tourism intensive areas farther away from the coast. The expansion of STRs in these areas leads to inter-county and international migrations. 

These findings enable us to gain a broader understanding and address the impact of STRs on migration geographies. It is evident that the effects of STRs depend on the characteristics of specific locations. In areas heavily influenced by tourism, the expansion of STRs leads to the displacement that is partly offset by residents from neighbouring areas. This regional-level phenomenon results in limited spatial restructuring. As noted by economic geography (Boschma, 2005) and social capital (Coleman, 1988; Putnam, 1993) literatures, this allows for the preservation of local social connections and poses lower risk to social sustainability and urban functioning. 

The effects observed in areas less affected by tourism are particularly worrying, especially if these places are already experiencing a decline. In such cases, the negative aspects of STRs become more pronounced. Instead of being a catalyst for revitalization, STRs in these areas contribute to their downfall by forcing residents to relocate. Consequently, they take with them a portion of the local social capital, depriving the former communities of valuable skills, knowledge, and talent necessary for the present and future of the local community. As a result, the spatial restructuring caused by STRs in these areas has significant implications for preserving social sustainability and maintaining the urban functionality of such places.

The last open question is the one of the economic magnitude of the analysed effects. To put things into perspective, we re-estimated our model replacing the share of STRs in local accommodation structure with absolute number of STR beds and with number of STR beds per inhabitant. Table 5 provides estimates for our main variables of interest. First evident finding is that across all specifications results retain their sign and significance. To get things into perspective, we first analysed the average change in the STR number of beds and number of beds per inhabitant in Croatian towns and municipalities. Over analysed period, average Croatian town or municipality had 1382 STR beds which corresponded to about 0.35 beds per inhabitant. Both were rising throughout the period. 

Table 5: The impact of short-term rentals on net migration in Croatian cities and towns 2016-2019 – number of beds and number of beds per inhabitant
	Number of beds

	Migration pattern
	OLS
	RE
	Mixed
	SDM
direct
	SDM
indirect

	Total net migration
	-0.003**
(0.001)
	-0.003***
(0.001)
	-0.004**
(0.002)
	-0.004**
(0.002)
	-0.02
(0.038)

	Intra-county net migration

	0.005**
(0.002)
	0.006**
(0.003)
	0.005***
(0.001)
	0.006***
(0.001)
	-0.002
(0.006)

	Between-county net migration

	-0.001***
(0.0003)
	-0.001***
(0.0004)
	-0.001***
(0.0002)
	-0.002***
(0.001)
	-0.0004
(0.005)

	International net migration

	-0.005***
(0.001)
	-0.006***
(0.001)
	-0.005***
(0.002)
	-0.005***
(0.002)
	0.012
(0.032)

	Number of beds per inhabitant

	Migration pattern
	OLS
	RE
	Mixed
	SDM
direct
	SDM
Indirect

	Total net migration
	-16.04***
(2.858)
	-11.86***
(2.000)
	-16.04***
(1.956)
	-11.42*
(6.799)
	-93.78
(149.09)

	Intra-county net migration

	6.45***
(3.075)
	7.06***
(3.347)
	6.45**
(2.882)
	6.69*
(4.085)
	26.92
(24.327)

	Between-county net migration

	-5.55***
(0.972)
	-4.45***
(0.896)
	-5.39***
(1.318)
	-5.15***
(2.605)
	-18.07
(21.491)

	International net migration

	-23.03***
(2.674)
	-21.21***
(2.564)
	-20.02***
(3.331)
	-19.47***
(6.505)
	20.89
(120.17)


Source: Authors. ***,** and * denote significance at 1%, 5% and 10% levels respectively. Robust standard errors in brackets

Taking above stylised facts into account and looking at mean values of both measures, on average 0.3 residents more left average city than they settled there each year as a result of increase in the number of STR beds. Out of these, about 0.5 more residents arrived from other parts of the same county but 0.10 residents more left each year for other counties and about 0.5 more left abroad. It is evident, thus, that the extent of inter-county and international migration triggered by STR outweighed the intra-county inflows of population. 

5. CONCLUDING REMARKS

STRs are increasingly associated with reductions in the availability of housing, driving up rents and property prices, and negatively impacting the quality of living conditions (Robertson et al., 2022). This occurs through various channels (Lee, 2016) and often leads to the displacement of residents to alternative locations that are more affordable and convenient. However, a relatively unexplored aspect of this process is the destination of displaced individuals and the migration patterns influenced by STRs. Understanding these questions is crucial for social sustainability and the proper functioning of urban areas. When people are forced to leave, they take with them a portion of the local social capital. This can transform the local community and deprive it of essential services and functions necessary for its well-being. This effect is particularly pronounced when former residents relocate to geographically distant areas, as it disrupts local family, friendship, and business networks. In areas heavily impacted by STRs, this trend becomes even more concerning because the displaced residents are not replaced by new individuals or social groups, but their places in community remain vacant or taken by STRs. 

Our investigation was based on a population of towns and municipalities from one of most tourism-intensive world economies, Croatia, known for the exceptionally high share of STRs in its tourism capacities. The unique aspect of Croatia that makes it an ideal subject for our investigation is the spatial distribution of its tourism activities. The majority of tourism in Croatia is concentrated in its southern coastal area, while the northern parts of the country experience minimal to no tourism influx. This spatial pattern enabled us to examine the impact of STRs on migration geographies in two distinct settings within the same country. One setting represents an economy heavily reliant on tourism, almost to the point of being monocultural, while the other setting is characterized by nascent tourism development. Consequently, our findings have the potential to be valuable for individuals interested in understanding how STRs transform local communities in diverse locations with varying characteristics. 

In general, our research shows that STRs have negative impacts on residential displacement. However, we also identified two distinct migration patterns that emerge in different geographical areas. In regions with high tourism activity, there is a tendency for migration to occur within closed loops, involving residents from neighbouring areas, without evidence of people moving between different counties or internationally. In these loops, STRs attract more residents than they force out. This situation aligns more with the positive aspects of the rent gap theory and supports arguments put forth by proponents of expanding STRs. By replacing departing residents with individuals from adjacent areas who share a similar social context, local communities are able to preserve their social capital, maintain their identity, and keep the urban environment functioning smoothly.

In areas where tourism is just starting to develop, the situation is quite different. Local residents are being negatively affected by various factors such as rising rents, high property prices, limited housing availability, and the negative impact of STRs on their quality of life. As a result, these residents are being forced to relocate to other counties or even other countries. This displacement is particularly concerning when it occurs in communities that are already experiencing decline and have an aging population. When residents from such communities leave, they take with them the remaining social capital, leaving the local communities without their identity and essential services and functions needed for their survival.

These findings indicate that STRs can have both positive and negative effects on residential displacement. In tourism-intensive areas, they can contribute to the preservation of local social capital and sustainability. However, in areas that are already experiencing decline, they can exacerbate social sustainability issues. It is important to note that this does not necessarily mean that the expansion of STRs should be encouraged in tourism-intensive communities. Encouraging closed migration circuits in neighboring areas may help preserve local social capital, but it can also hinder future development by impeding the exchange of ideas, knowledge, and talent with other communities that often accompanies migration. Therefore, it can be argued that STRs have negative impacts on local social sustainability in two main ways. Firstly, they accelerate the decline of already struggling communities. Secondly, they hinder the development of tourism-intensive areas based on the principles of diversity.

Based on our findings, it appears that STRs are not the primary cause of migration patterns. When individuals decide to relocate, their main reasons are typically a lack of job opportunities and the declining population and aging in their communities. Tourism, including STRs, may exacerbate these issues to some extent. Policymakers aiming to revitalize declining areas should be mindful of these effects and avoid implementing a one-size-fits-all solution. Our analysis identified several specific locations, both in tourism-heavy and non-tourism areas, where an increase in STRs coincided with negative migration trends. However, to gain a more nuanced understanding of this phenomenon, a comprehensive approach that considers a wider range of locations is necessary. In future research, it would be beneficial to differentiate between the rise in STRs due to new property investments and those resulting from the conversion of existing housing stock. By employing observational methods, deeper insights into the actual motivations of migrants in areas affected by overtourism can be obtained, enabling more informed policy decisions.

Like all studies, ours has limitations as well. To gain a broader understanding of tourism-led migrations over time and determine whether the relationship between STRs and migrations is more correlated or causal in nature, it would be beneficial to analyse a wider time span. Unfortunately, we were unable to address this objective limitation in our current work. For future studies, it is recommended to explore the impact of STRs on temporary migrations that occur mainly during the tourism season but are not reflected in official statistics due to data availability constraints. Our analysis is one of the initial attempts to investigate the influence of STRs on migrations across a large number of towns and municipalities over multiple years. However, due to the high level of aggregation, many variables commonly studied in migration research are either limited or unavailable. To strengthen the validity of the findings, future studies should consider extending the model by incorporating additional control variables. Moreover, it would be valuable for future studies to investigate the impact of the Covid-19 pandemic and other external shocks on the relationship between STRs and migrations. These challenges remain open for further research.
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