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Abstract

:

We examine how local labor markets shape the employment prospects of refugees in Germany, where refugees are assigned to regions through a dispersal policy. While it is known that the characteristics of these regions affect the overall employment probability of refugees, previous studies have not investigated how refugees’ chances of regaining their pre-migration occupation are affected by the local opportunities to find employment in these occupations. To address this gap, we use a large survey of refugees in Germany and link local-occupational labor market characteristics to their region of residence and pre-migration occupation. We decompose the effects of these detailed context characteristics by estimating linear probability regressions with and without fixed effects for regions and/or occupations. While our analyses show that the employment probability of refugees is indeed strongly influenced by the general local characteristics of their place of residence and general, nationwide characteristics of their pre-migration occupation, our analyses also show that the chances of refugees being employed in their pre-migration occupation are additionally driven by the local characteristics of their occupation. More specifically, our models reveal that a one standard deviation higher local share of foreigners in refugees’ pre-migration occupation increases the average probability of an occupational match by around 25 percent.
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1. Introduction


Forceful displacement is an adverse life event associated with a complete physical detachment from one’s country of origin. Having fled their home countries, refugees have lost most of their social ties and have had to leave their professional jobs. Difficulties associated with integration into the new labor market in the receiving country manifest along various labor market outcomes. Refugees have later labor market entries, are more often temporarily employed (Salikutluk et al. 2016; Bloch 2004) and have lower average wages compared to other immigrants, such as labor or family immigrants (Damelang and Kosyakova 2021) and the native majority (Bevelander 2011; Brell et al. 2020; Fasani et al. 2022; Hedberg and Tammaru 2013). Even after taking up employment for the first time, they are subject to a higher risk of becoming unemployed again (Liebau and Salikutluk 2016; Ruiz and Vargas-Silva 2017; Lens et al. 2019). These disadvantages are also associated with substantial career declines compared to the pre-migration employment: Immigrants generally suffer a substantial loss of occupational status compared to their pre-migration status (Chiswick et al. 2005) and thereby often end up in jobs for which they are overqualified (Akresh 2006). Among refugees in Canada, only a fraction of those previously employed as professionals manage to again find employment as professionals (Krahn et al. 2000).



Researchers have brought forward three main lines of arguments to explain these unfavorable labor market positions. First, individual characteristics such as intransferable human capital (e.g., education (Kogan and Kalter 2020; Phillimore 2011) and language skills (Chiswick and Miller 2002; Shields and Price 2002)), lower social capital (Kalter and Kogan 2014) and unsecured legal status (Kosyakova and Brenzel 2020) have been found to drive refugees’ labor market outcomes. Second, local characteristics of refugee-receiving regions such as economic deprivation (Azlor et al. 2020) or ethnic concentration (Damm 2009; Edin et al. 2003) are brought forward to explain labor market integration on the regional level. Third, institutional regulations such as the regional dispersion of arrived refugees are found to lower refugees’ chances to gain labor market access (Brücker et al. 2020).



In this paper, we investigate the local employment prospects of refugees with a residency restriction in Germany by considering two different labor market outcomes. First, if refugees find employment, and second, if they are employed in the same occupation as their pre-migration occupation. By combining individual survey data on refugees with data on local labor markets in the form of local-occupational characteristics (e.g., the unemployment rate within a certain occupation in a certain region), we can show that while the general local unemployment rate of refugees’ place of residence influences the likelihood of both outcomes, the local share of foreigners in refugees’ occupations only affects the likelihood that refugees’ find employment in their pre-migration occupation.




2. Theory and Prior Research


2.1. Labor Market Integration


The labor market integration of immigrants has been and is still studied extensively all over the world. It has gained more attention in recent years, especially in the European context, due to the large influx of refugees from Syria, Iraq and Afghanistan (Brücker et al. 2019) and most recently also from Ukraine. Hereby, definitions of successful labor market integration vary across studies. Often any form of employment may be considered successful labor market integration, which is also reflected in the ‘work first’ policy of some receiving countries (Arendt 2022). On the one hand, this fast integration into the labor market may have positive effects such as better economic livelihoods and self-sufficiency through independence from social benefits by the host society. However, it can be objected that these policies prioritize integration through any type of employment at the expense of leveraging refugees’ skills by not taking into account their educational attainment, vocational training or on-the-job skills acquired during pre-migration work experience.



Just any form of labor market integration, therefore, may not always be the best pathway with regards to the professional careers of refugees. As many refugees bring substantial labor market experience from their home country (e.g., Liebau and Salikutluk 2016), labor market integration may instead be considered successful if they can continue in their pre-migration jobs in the receiving country. Eventually, factors which drive general labor market integration may affect more specific outcomes differently. For example, immigrants with a large network of co-ethnics may be more likely to find employment, but at the cost of a reduced quality of employment, i.e., lower wages, education–occupation mismatch (Aleksynska and Tritah 2013; Banerjee et al. 2019; Alaverdyan and Zaharieva 2019) or status downgrades (Alaverdyan and Zaharieva 2019; Aleksynska and Tritah 2013; Chiswick et al. 2005; Chiswick and Miller 2010; Kracke and Klug 2021). Since refugees often aim to re-establish their personal careers to maintain their previously achieved status and to keep their professional identity (Wehrle et al. 2018; Eggenhofer-Rehart et al. 2018), it is a sensible assumption that they carry a strong preference for finding a job in their previous occupation. For refugees, this subjectively better outcome of finding a job in their previous occupation should usually also translate to objectively better outcomes for refugees such as no or smaller occupational status downgrades compared to those who do not find a job in their previous occupation. In addition, the continuation of previous employment can also be considered a positive outcome for the host society, as it allows refugees to better contribute to the economy by utilizing their professional skills and work experience.




2.2. Local Labor Markets


Regional mobility to start searching for a job in another region is usually an option to improve one’s labor market positioning if the local labor market does not offer suitable employment options. For refugees, however, this is often not feasible since many European countries including Germany (other examples: Denmark, Ireland, Norway, Sweden and Switzerland) have policies that determine the place of residence for newly arrived refugees (Kosyakova and Kogan 2022). Switzerland and Germany are cases where this is comparatively strict because social benefits are tied to not moving away from the region to which refugees have been assigned initially for five or, respectively, three years (Kosyakova and Kogan 2022). Because of this, locality plays an important role in the labor market integration of refugees. In this article, we examine Germany, where refugees are distributed across federal states according to the so-called ‘EASY’ algorithm that determines how many refugees each federal state should host.1 This number is based on tax revenue (two-thirds) and population size (one-third). The federal states may then allocate refugees to municipalities using a method of their own choice. Practically, only the population size of the municipalities is usually used for this purpose (Degler and Liebig 2017). After being assigned to a municipality, refugees are generally not allowed to change their place of residency, unless they already have a job offer at a different location. This creates a path dependency for the labor market integration of refugees in Germany because they are strongly tied to their local labor market. Results from Sweden support this by showing that often refugees do not move after the initial placement even if they would be permitted to do so after some time (Vogiazides and Mondani 2021). Therefore, the strict policy in Germany makes it a good case for analyzing the consequences of such initial residency assignments for refugees’ labor market integration. Auer (2018) has shown that such random placement leads to significantly worse labor market outcomes than being placed in a region where one’s language is spoken. By not taking into account local occupational opportunities (Bernard et al. 2023; Galster and Killen 1995), individuals can end up in a local labor market where it is difficult for them to find any employment and especially one that matches their former occupation and therefore their occupational skills.



2.2.1. Local Characteristics


Previous research analyzed different phenomena associated with refugees’ integration into local labor markets. Firstly, studies investigate the effect of economic characteristics of local labor markets. Such analyses commonly include measures of the local unemployment rate (c.f. Bevelander and Lundh 2007). As a higher unemployment rate indicates a high local labor supply, and therefore also more competition for vacant positions, it is directly related to the likelihood of finding a job. In the case of refugees, such a high local labor supply may lead to refugees being considered last for hiring, since they do not bring domestic and therefore easy-to-screen qualifications and often have an unsecured legal status. With a given level of local labor supply, the labor demand in the form of open positions may also play a complementary role, as research on the local availability of open positions has shown that these influence immigrants’ likelihood of employment even in the long term (Aslund et al. 2010).



Secondly, another strand of research investigates the effects of ethnic enclaves (Damm 2009; Edin et al. 2003) and migrant networks (Martén et al. 2019; Gërxhani and Kosyakova 2022) on the local level. It has been shown that in some cases such ethnic enclaves reduce the likelihood of education–occupation mismatch and lead to improved wages (Damm 2009). They also improve the chances to gain employment through social networks with co-ethnics who can recommend places to find jobs (Eisnecker and Schacht 2016). Additionally, employment opportunities may arise within the local ethnic communities. Nevertheless, the effects of ethnic enclaves also rely on the ‘quality’ of the enclave (Edin et al. 2003). As such, vertical social capital plays a much more important role than horizontal social capital within the enclave, which may even affect labor market integration negatively (Gericke et al. 2018). In fact, Kalfa and Piracha (2018) have found that a high ethnic concentration increases the likelihood of overeducation, and van Tubergen (2011) found that reliance on ethnic networks for job search decreases refugees’ occupational status.



Commonly, analyses that examine local labor market characteristics also control for the economic prosperity of regions by including the gross domestic product per capita as greater prosperity is assumed to generally increase the chances of successful labor market integration (Kosfeld and Dreger 2006). Similarly, the population density is usually also included as it is assumed that more densely populated areas offer a greater diversity of jobs and therefore ease the entry into the labor market (Bevelander and Lundh 2007).



Eventually, for the case of labor market integration of refugees in general, i.e., finding any employment, we expect a higher local unemployment rate to negatively affect the chance to find employment. In addition, refugees should profit from a higher local labor demand in the form of open positions, and a higher share of foreigners in a region may positively or negatively affect the chances of refugees to find employment, depending on the average ‘quality’ of the underlying networks.




2.2.2. Occupational Characteristics


Labor markets can be described as ‘arenas for the matching of persons to jobs’ (Sorensen and Kalleberg 1981), where employees with specific skills compete for specific positions and employers are also competing for potential employees. Often, and especially in Germany, this ‘arena’ is structured along occupations and employers usually search for employees to fill certain occupational positions (Stolzenberg 1975). Competition for them is likely to be particularly strong among employees when many unemployed with the respective target occupation are available, and, conversely, competition among employers is likely to be particularly strong when few applicants are available who have the required qualifications and experience. In the case of refugee integration, those refugees who have, in their home country, worked in an occupation for which there is a lot of competition in Germany may have a harder time finding employment or an occupational match. Conversely, if there is generally much need for their occupation, they may have an easier time realizing both. In addition, as the German labor market is also known to be ethnically segregated across workplaces (Glitz 2014), entering the German labor market with a target occupation in which already many foreigners are employed may also foster labor market integration. This can be expected since employers recruiting for these occupations may have collected experience in the past in assessing foreign qualifications and work experience, which should positively affect refugees’ chances to be considered for hiring. This argument is in line with the finding that firms with non-western managers are more likely to hire refugees compared to firms with western managers (Daunfeldt et al. 2019). Moreover, it has been found that firms reporting positive experiences with hiring foreign employees also cause other firms to be more willing to forego the fact that the educational credentials have been earned in a different country (Damelang et al. 2019).



Hence, for the national occupational characteristics (i.e., across all of Germany), we expect the unemployment rate of the occupations refugees have previously worked in to negatively affect their chances to find employment or an occupational match, while the number of open positions may emit a positive effect. Eventually, an overall high share of foreigners in refugees target occupation should also positively impact the likelihood of employment and occupational matches.




2.2.3. Local-Occupational Opportunities


In the two previous paragraphs, we described coarse-grained mechanisms which ignored how occupational opportunities, such as the number of vacant positions and available employees for certain occupations, differ within and across localities. For example, while a big city such as Frankfurt will likely have open positions in finance but practically none for farmers, a rural district in Bavaria will have open positions for farmers but practically none in finance. Therefore, finding employment as a farmer in Frankfurt will be difficult and vice versa. We argue that exactly these occupational opportunities, which represent the interplay of the local and occupational opportunity structure (e.g., Bernard et al. 2023), play an important role when studying successful labor market integration of refugees since they are often required to reside in their assigned region and therefore are mainly bound to a certain local labor market with certain occupational opportunities.



For the reasons described above, we expect the local-occupational opportunities to especially influence the occupational match as an indicator of the quality of the found employment. While one could also argue that it should influence the general employment probability, we argue that refugees will most likely also accept an occupational mismatch instead of being unemployed in regions with very few opportunities for an occupational match. Eventually, we expect the likelihood of an occupational match to be driven in the same way by the number of open positions and the unemployment rate as described above. On the one hand, a high number of open positions indicates a high labor demand and therefore means that refugees are more likely to be hired and gain employment in their previous occupation, despite some alleged obstacles in the hiring process. On the other hand, a high unemployment rate on the local-occupational level indicates a higher labor supply and therefore more competition for vacant positions. In direct competition with natives, refugees may be deprioritized because of the higher uncertainty in the hiring process. Eventually, and in a similar vein as for the occupations, a higher share of foreigners on the local-occupational level should be associated with better prospects of an occupational match for refugees. In addition to the argument regarding employers’ experience with hiring foreigners, the proportion of foreigners at the local-occupational level may also be more directly related to a higher likelihood of refugees having local intra-ethnic contacts with persons already working in their target occupation. These personal contacts may eventually serve as gatekeepers and refer refugees to employers.



All in all, on the local-occupational level, we expect the unemployment rate to negatively affect the chances of an occupational match. Open positions and a high share of foreigners on the local-occupational level should positively affect the likelihood of a match. It is important to stress that these are expected to be distinct effects on the local-occupational level, which are not due to effects of general characteristics of a locality or general characteristics of refugees’ target occupation.






3. Data and Methods


This paper combines data from three different data sources for the years 2017 to 2019 to investigate the effects of local-occupational characteristics on refugees’ employment and occupational matches. First, we use individual-level data from the German Socio-Economic Panel (abbrev. SOEP; SOEP 2021; IAB-BAMF-SOEP 2021). This data is linked with information on the local-occupational level from the Federal Employment Agency2 (BA), from which all independent variables of interest are constructed. Furthermore, we add information on the local level from the Federal Institute for Research on Building, Urban Affairs and Spatial Development3 (BSSR) to control for very general characteristics of localities. All data sources contain yearly information.



The local-occupational data is linked to the individual level using the information on the place of residency of the survey respondents from the SOEP, their pre-migration occupation and the corresponding survey years. The place of residence is identified by 401 districts of Germany (corresponding to NUTS-3 regions). Information on the occupation is additionally linked using the pre-migration occupation (German classification of occupations 2010 (KldB 2010), Wiemer et al. 2010) of the respondents. The information on the pre-migration occupation is derived from responses of refugees regarding their occupational titles before migration.



To be able to investigate broad as well as more fine-grained occupational groups, two different aggregation levels are used to link occupations. To ensure that no substantial legal requirements hinder refugees to obtain their previous occupation in Germany, we excluded military occupations (one 2-digit and four 3-digit groups) and occupations, where a licensed educational title is required in Germany (e.g., medical doctor or lawyer, based on Haupt 2016, who identified 20 licensed occupations on the 3-digit level). The ultimately relevant 36 broad (2-digit) and 120 fine-grained occupational groups (3-digit)4 are used separately to link occupational characteristics5 on the local level to the individual data.



3.1. Local-Occupational Data


On the local-occupational level, we construct three indicators from the data provided by the BA6. These are the open positions per 100 potential employees (i.e., employed plus unemployed individuals), the unemployment rate7 and the share of foreign employees. These three indicators are based on detailed yearly information for each occupation within a specific district. For example, for the district ‘Dillingen an der Donau’, we know that in 2017, there were 10 open positions as varnishers, which equals 5.3 positions per 100 potential employees. Likewise, 125 persons were already working as varnishers in Dillingen. Of the varnishers working in Dillingen, 26 were foreigners, which equals a share of foreigners of 20.8 percent. Furthermore, 15 individuals were registered as unemployed with the target occupation of varnisher. Additionally, as we know that 179 people who had their place of residence in Dillingen worked as varnishers (some likely also in other districts close by), this shows an unemployment rate of 7.9 percent among varnishers in Dillingen.



The example of Dillingen can be further exploited to illustrate why it is important to consider data on the local-occupational level. When considering the case of a refugee with previous training as a varnisher, coming to Germany and being assigned to live in Dillingen, there is a substantial difference when taking into account local information, occupational information or additionally local-occupational information.



On the one hand, considering only local characteristics, in this example, the assumption would be that such a person enters a local labor market with a less-than-average number of open positions (1.5 in Dillingen, 1.7 nationally), a lower-than-average unemployment (2.2 percent in Dillingen, 6 percent nationally) and a lower-than-average share of foreigners (10.1 percent in Dillingen, 11 percent nationally).



On the other hand, when only considering occupational characteristics (i.e., coming to Germany as a varnisher), the assumption would be that this person enters the occupational labor market for varnishers with above average open positions (4.2 percent varnisher, 1.7 nationally), an above average unemployment rate (15 percent varnisher, 6 percent nationally) and an above average share of foreigners being employed as varnisher (15.2 percent varnisher, 11 percent nationally).



However, considering the local-occupational characteristics, and thus taking a more precise look at the labor market for varnishers in Dillingen, we see that this hypothetical person would enter a labor market with an above-average number of open positions for varnishers (5.3 local-occupational, 1.5 in Dillingen, 4.2 percent varnisher, 1.7 nationally), a way higher than average share of foreigners in this occupation (20.8 local-occupational, 10.1 percent in Dillingen, 15.2 percent varnisher, 11 percent nationally) and an unemployment rate higher than in Germany and Dillingen in general, but lower than that of varnishers in general (7.9 local-occupational, 2.2 in Dillingen, 15 percent varnisher, 6 nationally). Consequently, we would assume good local labor market prospects for refugees according to this information, especially for the case of finding employment in the previously trained occupation as a varnisher.



Table 1 summarizes these local-occupational measurements and two control variables on the local level (summary statistics can be found in Table A1). The two control variables are from the Indicators and Maps for Spatial and Urban Development8 (INKAR) data. These are available on a yearly basis for 401 districts and are, namely, the population density and the GDP per capita.




3.2. Individual Data


For the individual level data, we used the IAB-BAMF-SOEP survey of refugees (samples M3 to M5) for the years 2017 to 2019.9 This survey consists of a household sample of refugees who arrived in Germany between 2013 and 2016. We restricted our sample to individuals with a residency requirement on the local or federal level, information on their last occupation in their country of origin, non-missing information on their place of residency in Germany, those who are non-working or employed (not in education or self-employed), who actually immigrated since 2013 and therefore meet the sampling frame, who emigrated from a country outside the European Union (EU-28 countries) and those who are at least 18 and no more than 65 years of age.



Eventually, we build our first dependent variable of ‘employed’ (1 = yes, 0 = no). This variable equals 1 if refugees are employed full-time, part-time or have at least marginal employment and 0 if refugees are unemployed. Employment is found for 17.4 percent of the cases of the relevant subsample. The second dependent variable of ‘occupational match’ (1 = yes, 0 = no) is assigned 1 if refugees are employed in the same occupational group in which they were previously employed in their country of origin and 0 if they work in another occupational group (also referred to as ‘horizontal (mis)match’ in the literature). We construct and analyze this variable on occupational matches twice: once for the match of broad occupational groups (2-digit), and once for the match of the more fine-grained occupational groups (3-digit). The more detailed occupational match is found in 14.4 percent of cases and, as one would expect, is less likely to be found than the broad occupational match, which is found in 18 percent of cases. Besides these individual dependent variables, we use additional information on the individual level to control for effects that may be correlated with the variation in local-occupational characteristics. All dependent and control variables on the individual level are summarized in Table 2 (Summary statistics can be found in Table A1).




3.3. Data Structure


The resulting structure of the linked data is presented in Table 3 and briefly discussed in the following. First of all, there are two subsamples used for the analyses, in which single observations in districts and 3-digit occupations are not included. The ‘employment sample’ includes 3727 person-years from 2251 refugees (employed and unemployed). This sample is used to investigate the effects of local-occupational characteristics on the probability of employment. In this sample, 59 percent of all districts (236/401), 94 percent of the relevant 2-digit occupations (34/36) and 71 percent of relevant 3-digit occupations (85/120) are represented in the data. This results in a situation where there are 3054 unique year-specific 3-digit local-occupational characteristics (an example of one such characteristic is the unemployment rate of varnishers in 2017 in the district ‘Dillingen’) for 3727 person-years, which makes these characteristics technically close to individual characteristics (1.22 person-years per unique group combination). The second subsample consists of 605 person-years from 466 refugees, who were employed at the time of the interview. This ‘occupational match’ sample is used to investigate whether refugees found employment in their pre-migration occupation. For this much smaller sample, the coverage is 34 percent for districts (137/401), 92 percent for 2-digit occupations (31/36) and 46 percent for 3-digit occupations (55/120). The occupational information at the local level in this smaller sample is even closer to an individual-level characteristic as there are 583 unique year-specific local occupational characteristics for 605 person-years (1.04 person-years per unique group combination).




3.4. Analytical Approach


As we restrict the samples to refugees with residency restrictions on the local and the federal level (roughly 50:50, see Table A1 for detailed shares per sample), we assume the variation in local-occupational characteristics to be adjusted for many influences of endogeneity. This is especially important since it is known that refugees often move into high-unemployment regions after their residency restrictions are lifted (e.g., Wiedner and Schaeffer 2023). To investigate if local, occupational, and local-occupational characteristics exhibit distinct influences on the employment and match probability for refugees, we make use of the fact that the local-occupational characteristics of the BA data carry variance on the local and the occupational level as well as the combination of both. For example, the data contains the general unemployment rate for each locality (across all occupations), the general unemployment rate for each occupation (across all localities) and how the specific local-occupational situation deviates from these means (e.g., whether a local unemployment rate for varnishers exceeds the general unemployment rate for varnishers). To identify the influence of each level, we estimate linear probability models (in the following ‘LPM’) with different fixed-effects (in the following ‘FE’) specifications.10 Albeit the dependent variables are dichotomous, LPMs are chosen because in contrast to non-linear models, their point estimates are better comparable across different model specifications (Mood 2010).



While the data has a clear hierarchical structure, fitting multilevel models is not a feasible option, because of the small within-group frequencies in our data. For such cases, however, fixed-effect models have been shown to be a suitable alternative (c.f., Huang 2016). To take the complex hierarchical structure of the data into account for the tests on statistical significance, the standard errors for all models are clustered on the individual and the local as well as on the occupational level.



Practically, two sets of LPMs predicting refugees’ employment (M1–M4, Table 5) and two sets predicting occupational matches (M5–M8, Table 6) are estimated. The two sets for each dependent variable estimate effects for broad occupational groups (2-digits, models suffixed ‘_2’) and finer-grained occupational groups (3-digits, models suffixed ‘_3’). While only the aggregation level of the local-occupational characteristics varies in the employment models, the dependent variable additionally varies on the individual level in the models investigating matches (2- vs. 3-digit match). All models include the individual and local controls listed above (Table 1 and Table 2) and FEs for the survey years under investigation. Despite these similarities, each model within a set estimates the effects of the local-occupational characteristics based on different parts of the variance by introducing different FEs (see e.g., Allison 2009). The first models (M1 and M5) exploit all the variance in the local-occupational characteristics, which does not arise due to differences across time (survey year FEs) or differences in local economic prosperity or population density (local controls). In the second models (M2 and M6), FEs for the occupational level are added. These FEs remove the general differences in characteristics between occupations from the estimates. The remaining effects may result from general differences across localities (e.g., the general local unemployment rate) and local-occupational differences (e.g., the especially high local unemployment rate for varnishers compared to the average varnisher unemployment rate). In the third models (M3 and M7), the occupational FEs are removed and local FEs are included instead. These models remove differences between localities and as such the effects rely only on differences between occupations (e.g., the general unemployment rate for varnishers) or the local-occupational differences as mentioned above. The last models (M4 and M8) now remove the local and occupational parts of the variance by including FEs for both. The effects estimated in these models are therefore not due to general differences between localities or occupations but are based solely on the variance at the local-occupational level. Due to the yearly nature of the data at hand, the remaining variance in each model includes not only differences between entities, but also changes over time within entities that are not captured by the general FEs for the survey years. All models are estimated with the Stata command ‘reghdfe’ by Correia (2014) and are based on the already discussed subsamples, which are built based on full information on all independent variables (N(3765) = 4.5% missing information in the ‘employment sample’; N(659) = 4.4% missing information in the ‘occupational match sample’) and by dropping single observations within localities and occupations (‘singletons’) as suggested by Correia (2015) when using cluster-robust standard errors (N(3727) = 1% singletons in the ‘employment sample’; N(605) = 8.2% singletons in the ‘occupational match sample’).





4. Results


4.1. Correlations


To obtain first insights regarding the impact of local labor market characteristics on the likelihood of employment and occupational matches, Table 4 displays how the dependent variables on the individual level correlate with local-occupational characteristics. For the likelihood of employment, a higher unemployment rate correlates negatively with refugees’ individual employment, indicating a negative effect of a high local labor supply. The labor demand in the form of open positions does also reveal a significant correlation with refugees’ employment, but in the opposite direction, which indicates better employment prospects if more jobs are vacant. The share of foreigners does, in contrast, not reveal any correlation with refugees’ employment.



The results are quite different when considering not only the general likelihood of refugees finding employment, but whether they found employment in their pre-migration occupation. For both, broad (2-digit) and fine-grained (3-digit) occupational matches, the labor demand does exhibit a much stronger correlation than for the general employment. A higher number of open positions correlates more than twice as strongly with matches (0.16 and 0.17) than with employment (0.07 and 0.06). Hereby, the correlations are also substantially stronger than those with the unemployment rates, which are below 0.1 for both levels and even insignificant for the 2-digit occupations. Moreover, the share of foreign employees also exhibits a moderate correlation with matches (0.11 and 0.12), which is significant on the 2-digit level. A higher labor demand and share of foreigners in Germany in refugees’ previous occupations are therefore the characteristics found to be most strongly correlated with the likelihood that refugees obtain their prior occupations. These overall correlations, however, do not allow us to draw conclusions regarding the contribution of each underlying level. An overall correlation may only be influential on the occupational or the local level, while exhibiting almost no effect on the most fine-grained, local-occupational level. To investigate this, the results of linear probability models with different FE specifications are discussed in the following.




4.2. Fixed Effects Linear Probability Models


The models predicting refugees’ likelihood of employment in general (M1–M4 in Section 4.2.1) and if this employment was realized in their pre-migration occupation (M5–M8 in Section 4.2.2) are estimated for broad 2-digit (suffixed ‘_2’) and fine-grained 3-digit occupations (suffixed ‘_3’). Since the results are very similar for both operationalizations of occupations, only the results for the fine-grained 3-digit occupations are presented and discussed primarily in the main text for ease of reporting. Where there are differences between the model sets, these are noted at the end of each chapter and the full regression tables for both operationalizations can be found in Appendix A, Table A2 and Table A3.



4.2.1. Employment


Out of the 3727 person-years under investigation for the likelihood of employment between 2017 and 2019, being in employment can be found for 17.4 percent of the cases. Albeit the bivariate correlations presented above indicate significant correlations for local-occupational characteristics with refugees’ employment probability, the results of the first model displayed in Table 5 show that no significant effects remain after controlling for individual and general local characteristics as well as FEs for survey years (Model M1_3). While the unemployment rate and the share of foreigners do not only lack statistical significance but also any substantial effect size in this model, the open positions exhibit quite a strong effect with one additional open position increasing the employment probability of refugees by half a percentage point.



The next model includes FEs for occupational groups (Model M2_3) and thereby removes the occupational variance and estimates mainly local and local-occupational effects as explained above. The results of this model now show that the effect of open positions is hardly associated with the local variation of open positions, since almost no effect of open positions remains in this model. In contrast, the unemployment rate now exhibits a much stronger and significant (p < 0.01) effect for a refugee’s employment probability, indicating a 0.35 percentage point lower employment probability for each additional percentage point in the unemployment rate.



By removing the occupational and including the local FEs in the next model (Model M3_3), effects for the occupational and local-occupational variation are estimated and the local-only variation is absorbed. The results from this model now show that the positive effect of open positions detected in the first model can mainly be traced back to be influential on the occupational level. An additional open position (per 100 potential employees) in refugees’ pre-migration occupation significantly (p < 0.01) increases their likelihood of employment by 0.73 percentage points, irrespective of the general local characteristics. In contrast to the previous model, the labor supply in the form of the unemployment rate in refugees’ pre-migration occupations is no more affecting refugees’ employment probability negatively.



In the last model, FEs for localities and occupations are included (Model M4_3). These models thereby absorb variation in the characteristics that are due to differences between localities and between occupations. The remaining variance used for estimation only captures the differences regarding certain occupations in certain localities. For the general employment probability of refugees, this local-occupational variation does not prove to be especially influential. Only the number of open positions shows a noteworthy positive, but insignificant effect. However, since this model does not show pronounced effects for this local-occupational level, this indicates that the significant effects from the previous two models can mainly be traced back to the local and occupational level only.



In line with previous research, our results show that refugees’ employment probability is significantly influenced by the labor supply at the local level. This indicates that more competition for a certain job reduces refugees’ likelihood of finding employment. Given that the average employment probability of refugees in the sample is only 17.4 percent and the standard deviation of the local unemployment rate in the respective model is 5.3 percentage points (see Appendix A, Table A1), a one standard deviation lower local unemployment rate translates into an at least 11 percent increase in the average employment probability ((17.41 + (5.33 × 0.35))/17.41 ≈ 1.11). The general local labor demand, however, does not exhibit any positive effects on the probability of refugees’ employment. The labor demand proves to be mainly influential on the occupational level, indicating that refugees with one standard deviation more open positions in their pre-migration occupation have an on average 9 percent higher probability of finding employment in Germany, irrespective of their place of residence ((17.41 + (2.10 × 0.73))/17.41 ≈ 1.09).



The results presented above are based on characteristics from 85 occupations on the 3-digit level. By using the 31 populated 2-digit occupations with aggregated characteristics, the results are very similar. The only noteworthy difference is that the number of open positions for refugees’ pre-migration occupations (Model M3_2) exhibits a much stronger effect of 1.58 percent per additional open position per 100 potential employees. However, the standard deviation of this characteristic is also much lower for the 2-digit occupations, rendering the impact on the average probability of refugees’ employment with 13 percentage points ((17.41 + (1.44 × 1.58))/17.41 = 1.13) comparable to the results from the models presented above.




4.2.2. Occupational Match


Among the person-years where refugees are found to be employed and not the only observation within a locality or pre-migration occupation (n = 605), employment in the same 3-digit occupational group as before migration is realized in 14.4 percent of the cases. In the following, it is investigated whether local labor market characteristics affect the chances for these occupational matches. Since this is an analysis of only those who found employment, the statistical power is much lower compared to the analyses for the overall employment probability.



The first model displayed in Table 6 estimates how local-occupational characteristics affect refugees’ probability of an occupational match while accounting for individual and local controls as well as for yearly FEs (Model M5_3). In contrast to the employment models, these models already show significant effects for all three local-occupational characteristics, indicating a positive effect of a higher labor demand, a negative effect of a higher labor supply and a positive effect of a higher share of foreigners. However, as mentioned above, this model uses the full variation of the local-occupational characteristics and does not allow us to draw conclusions on the part of variation driving these effects.



The second model, therefore, again adds occupational FEs to remove the overall differences across occupations from the estimates (Model M6_3). This model now shows a significant (p < 0.001) and even stronger effect on unemployment compared to the previous model. A one percentage point higher unemployment rate is associated with a 0.93 percentage point lower probability that refugees enter employment in their pre-migration occupation, irrespective of the generally higher or lower match probabilities across different occupations. This model also shows that the effects of the labor demand in the form of open positions and for the share of foreigners are substantially reduced and insignificant when controlling for differences across refugees’ pre-migration occupations.



In the third model, the occupational FEs are again removed and local FEs are added (Model M7_3). This model shows, similar to the employment probability model, that the probability of an occupational match is not affected by the labor supply after considering differences between locations. The labor demand exhibits a quite strong but, in this case, insignificant effect on occupational matches. Albeit failing to reach significance, this effect is substantially stronger than the effect in the previous model (both models with comparable SDs for the open positions, see Table A1), indicating that the significant effect in the first model is mainly driven by the variation across occupations. Lastly, a higher share of foreigners in refugees’ pre-migration occupations substantially increases the probability of an occupational match, irrespective of the general characteristics of their place of residence such as the overall local share of foreigners.



The last model now again includes FEs for the occupational as well as the local level and only exploits variation on the local-occupational level (Model M8_3). For the labor demand and supply, this model shows no distinct effects. This supports the interpretation that the effect for local labor supply is mainly driven by differences between localities and not by differences within them. While accepting the caveat of the effect being insignificant in the previous model, a similar interpretation applies for the labor demand, which is mainly influencing the general match probability for refugees with different pre-migration occupations. However, the share of foreigners in refugees’ pre-migration occupation still shows a significant (p < 0.05) effect on the local-occupational level. This means that even when removing all variation in the share of foreigners that stems from differences between localities and occupations, a higher local share of foreigners in refugees’ pre-migration occupation still exhibits a substantial and significant effect. This effect is even stronger than in the previous model (despite a lower SD in the variable, see Table A1) and indicates a 0.74 percentage point higher probability that refugees find employment in their pre-migration occupation when the local share of foreigners in their occupation is one percentage point higher.



All in all, the results from the models predicting refugees’ employment in their pre-migration occupation are similar to those predicting the overall employment probability regarding the effects of labor supply and demand but substantially different with respect to the effects of the share of foreigners. Like in the employment models, especially the differences between localities drive the negative effect of a higher local labor supply. For example, the results indicate that a one standard deviation lower unemployment rate increases refugees’ average probability of a 3-digit occupational match by around 27 percent ((14.38 + (4.10 × 0.93))/14.38 ≈ 1.27), irrespective of the general likelihood of realizing a match in their specific pre-migration occupation. However, while the general employment probability was hardly affected by the share of foreigners, strong and significant effects were identified on the occupational and local-occupational level for the probability that refugees find employment in their pre-migration occupation. For example, the models indicate that a one standard deviation higher local share of foreigners in refugees’ target occupation increases the average probability of a 3-digit occupational match by around 25 percent ((14.38 + (4.92 × 0.74))/14.38 ≈ 1.25), irrespective of the general likelihood to find a match in their place of residence or their target occupation.



Although the effect of the local-occupational share of foreigners cannot be due to general occupational differences, it cannot be ruled out that a genuine occupational effect is still at play in the previous model. This is due to the fact that the variance of the share of foreigners is more than halved in the last model compared to the previous model (see Table A1), which makes the effect in the last model smaller than in the previous model, given the available variance. In light of this, it is still possible that the occupational level contributes its own part to the main effect estimated in the first model, which cannot be identified with the analytical strategy applied, as it is aims to identify effects at the local-occupational level.



The analyses predicting the broader 2-digit occupational matches—occurring in 18 percent of the cases—with the respective local-occupational characteristics aggregated to the 2-digit occupations are shown in Table A3 in Appendix A and confirm the results regarding the share of foreigners. In these models, the share of foreigners also exhibits a significant effect on the local-occupational level in the last model (M8_2). Regarding the unemployment rate for the 2-digit matches, the results show the same pattern with the strongest effect in the second model (Model M6_2), which barely misses statistical significance at the 5% level. Regarding the labor demand, however, the analyses for the 2-digit occupations do not show that the effect of open positions is much stronger in the third (Model M7_2) than in the second model (Model M6_2) but instead show comparable effects. This may to some extent be also due to the fact that 2-digit occupations are too broad to actually remove all the relevant occupational variation from the estimates. The estimates from models with occupational FEs may then still incorporate a variation that is associated with the more fine-grained occupational groups within the broad 2-digit occupations across localities.






5. Summary and Discussion


This study examines how the labor market integration of refugees is affected by the characteristics of their place of residence and pre-migration occupation as well as by occupational opportunities within and across localities. The place of residence is particularly important for refugees as they are assigned to a region upon arrival in many host countries, usually without taking into account information such as their labor market experience. Research has already shown that regional characteristics, such as the local unemployment rate and the size of the ethnic community, affect the employment probabilities of refugees. However, as many refugees bring with them considerable labor market experience from their countries of origin (Liebau and Salikutluk 2016), we argue that the match between their previous and realized occupation is an important indicator of the quality of refugees’ labor market integration. Finally, we show that in contrast to the general employment, these occupational matches are not only influenced by general local or occupational characteristics but also by local-occupational opportunities in the form of the already present local share of foreigners in refugees’ target occupations.



Practically, we link individual survey data to detailed local-occupational data to investigate the effect of local, occupational, and local-occupational opportunities for refugees’ employment and occupational match probability. To ensure mainly exogenous variation in the characteristics of local labor markets, we only analyze refugees with a residency restriction and who are therefore not able to self-select freely into certain local labor markets. In line with the literature, we first find that refugees’ employment probability is influenced by the general local unemployment rate: the higher the local labor supply, and therefore the potential competition for vacancies, the lower the likelihood of refugees finding employment. The local demand for refugees’ pre-migration occupations, in contrast, does not influence the employment probabilities of refugees substantially. Instead, if there are in general more open positions for their occupation in Germany, they are more likely to find employment irrespective of their place of residence. Despite the effects of general local labor supply and occupational labor demand, the results show no noteworthy effects of specific occupational opportunities on the local level for refugees’ general likelihood of employment.



While we show that the probability for refugees to achieve employment in their pre-migration occupation is similarly affected by the general local labor supply, these occupational matches are additionally influenced by the local share of foreign employees in refugees’ target occupations. In fact, a one standard deviation higher local share of foreigners in refugees’ pre-migration occupations increases the average probability of a fine-grained (3-digit) occupational match by around 25 percent. This positive effect is in line with our expectation that employers for occupations with a higher local share of foreigners should have more experience with assessing foreign qualifications and work experience, which eventually should translate into better chances for refugees to access these occupations. However, this effect may additionally be explained by refugees having ties to other foreigners working in their target occupations, which eventually serve as gatekeepers for them to regain their previous occupations. This would also be in line with the findings that especially vertical social capital is beneficial for refugees to find employment (Gericke et al. 2018). Overall, the results show that the general local and occupational opportunities affect refugees’ employment prospects, while refugees’ chances of realizing their pre-migration occupation are additionally affected by local-occupational opportunities in addition to general local opportunities.



From a theoretical standpoint, our analyses show that only considering the employment status when analyzing refugee integration is not necessarily sufficient. If possible, studies should consider the quality of the found employment when analyzing the labor market integration of refugees. Furthermore, the influence of local labor market characteristics has to be kept in mind for such analyses. In particular, local-occupational characteristics should not be discarded as non-influential as they may be omitted drivers of refugee integration.



Although the IAB-BAMF-SOEP survey of refugees with its large and randomly drawn sample of refugees in Germany made this study possible in the first place, even this large sample reaches its limits when analyzing it in combination with local-occupational indicators. While the analyses of refugees’ employment probability relied on 3727 person-years with a coverage of 59 percent for districts and at least 71 percent for occupations, the sample for the investigation of occupational matches only relied on 605 person-years from refugees who found employment. This much smaller sample size of course came with a reduction in coverage to 34 percent for districts and at least 46 percent for occupations. While the focus on refugees with local and federal residency restrictions reduces the possibility of bias through systematic—and most problematically—unfavorable self-selection into certain districts, we do not know if these subsamples of districts and occupations present in our analyses (e.g., through selection criteria and listwise deletion) can be considered as random samples of the districts and occupations in the refugee population in Germany.



Albeit an employment in their pre-migration occupations can on average be assumed to be a positive outcome as it ensures that refugees’ may preserve their professional identity and use their previously acquired skills, there may also be circumstances under which these occupational matches may be disadvantageous compared to an occupational change. Especially a very high local share of foreigners in a certain occupation may also be due to a strong local ethnic segregation in lower paid jobs. Although the available data do not allow for further differentiation in this regard due to the low frequencies mentioned above, it would certainly be worthwhile for future research to investigate under which circumstances occupational changes may even be immediately beneficial for refugees. In the same vein, it could be investigated how the employment trajectories and subsequent labor market outcomes differ between refugees with and without an occupational match after arrival in Germany. For example, while some occupational matches could also be an initial disadvantage with respect to certain labor market outcomes (e.g., wages), being employed in one’s trained occupation may pay off in the long run by enabling better careers.



On a practical note, the implications of the results are apparent. The current dispersion policy in Germany regionally allocates refugees based on a quota, which does not take into account regional employment prospects for refugees. In contrast, this quota is based on tax revenues and population sizes of federal states, which only barely reflects the federal or even local labor market situation since even the underlying tax revenues do not reflect the actual economic strength of federal states, as they also include financial equalizations by the state (Schmandt et al. 2023). Although a respective counterfactual analysis is out of scope for this paper, our results point in the direction that the current dispersion policy in Germany leads to refugees often being assigned to regions where they cannot find work, while employers in other regions with a low regional labor supply are more willing to hire refugees. Eventually, refugees as well as both types of regions should profit from a regional dispersion of refugees that takes regional demands into account: low-unemployment regions may benefit by being able to meet workforce needs, and high-unemployment regions may be relieved by not having to accommodate a disproportional number of refugees who have few local employment prospects anyways. For example, based on a machine learning algorithm, it was shown for the U.S. and Switzerland that by optimizing the regional dispersion, refugees’ employment prospects could be substantially improved (Bansak et al. 2018). Eventually, no substantial downsides of considering local labor market demands for the regional dispersion of refugees in Germany can be identified by the authors.
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Table A1. Descriptive statistics for both model samples.
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Model Sample M1–M4

	
Model Sample M5–M8




	
Mean

	
SD

	
Min

	
Max

	
Mean

	
SD

	
Min

	
Max






	
Dependent Variables

	

	

	

	

	

	

	

	




	
Individual

	

	

	

	

	

	

	

	




	
Employed (in %)

	
17.41

	
-

	
0.00

	
100

	
-

	
-

	
-

	
-




	
Occupational Match (in %)

	

	

	

	

	

	

	

	




	
 2-digit

	
-

	
-

	
-

	
-

	
18.02

	
-

	
0.00

	
100




	
 3-digit

	
-

	
-

	
-

	
-

	
14.38

	
-

	
0.00

	
100




	
Independent Variables

	

	

	

	

	

	

	

	




	
Local-Occupational a

	

	

	

	

	

	

	

	




	
Open Positions

	

	

	

	

	

	

	

	




	
 2-digit, total

	
2.38

	
1.70

	
0.00

	
16.81

	
2.65

	
1.87

	
0.07

	
11.99




	
  Variation M1/M5

	
0.00

	
1.70

	
−2.51

	
14.40

	
0.00

	
1.87

	
−2.64

	
9.24




	
  Variation M2/M6

	
0.00

	
1.26

	
−3.83

	
13.07

	
0.00

	
1.38

	
−2.90

	
9.32




	
  Variation M3/M7

	
0.00

	
1.44

	
−6.67

	
12.25

	
0.00

	
1.30

	
−4.93

	
7.29




	
  Variation M4/M8

	
0.00

	
0.96

	
−4.81

	
11.81

	
0.00

	
0.86

	
−3.36

	
8.46




	
 3-digit, total

	
2.52

	
2.44

	
0.00

	
32.81

	
2.80

	
2.40

	
0.00

	
17.02




	
  Variation M1/M5

	
0.00

	
2.44

	
−2.68

	
30.40

	
0.00

	
2.40

	
−2.92

	
14.10




	
  Variation M2/M6

	
0.00

	
1.88

	
−6.59

	
28.80

	
0.00

	
1.80

	
−5.40

	
14.19




	
  Variation M3/M7

	
0.00

	
2.10

	
−9.98

	
28.17

	
0.00

	
1.71

	
−8.70

	
11.66




	
  Variation M4/M8

	
0.00

	
1.52

	
−7.24

	
26.13

	
0.00

	
1.21

	
−6.80

	
11.78




	
Unemployment Rate

	

	

	

	

	

	

	

	




	
 2-digit, total

	
7.65

	
6.28

	
0.65

	
79.83

	
6.67

	
5.68

	
0.77

	
79.83




	
  Variation M1/M5

	
0.00

	
6.27

	
−7.18

	
72.00

	
0.00

	
5.67

	
−6.19

	
72.98




	
  Variation M2/M6

	
0.00

	
5.26

	
−11.75

	
71.18

	
0.00

	
4.78

	
−13.79

	
61.85




	
  Variation M3/M7

	
0.00

	
4.80

	
−21.20

	
57.08

	
0.00

	
3.77

	
−22.30

	
45.36




	
  Variation M4/M8

	
0.00

	
3.48

	
−14.31

	
56.78

	
0.00

	
2.82

	
−18.82

	
39.61




	
 3-digit, total

	
8.01

	
7.27

	
0.00

	
100

	
6.83

	
5.99

	
0.25

	
33.33




	
  Variation M1/M5

	
0.00

	
7.27

	
−8.13

	
91.87

	
0.00

	
5.99

	
−6.63

	
26.45




	
  Variation M2/M6

	
0.00

	
5.33

	
−14.72

	
54.80

	
0.00

	
4.10

	
−11.39

	
19.77




	
  Variation M3/M7

	
0.00

	
5.83

	
−22.91

	
88.46

	
0.00

	
4.19

	
−17.53

	
22.59




	
  Variation M4/M8

	
0.00

	
3.46

	
−14.47

	
40.76

	
0.00

	
2.25

	
−11.21

	
16.18




	
Share Foreigners

	

	

	

	

	

	

	

	




	
 2-digit, total

	
13.78

	
11.09

	
0.00

	
70.20

	
14.08

	
10.44

	
0.00

	
70.20




	
  Variation M1/M5

	
0.00

	
11.02

	
−15.96

	
55.54

	
0.00

	
10.37

	
−15.34

	
54.51




	
  Variation M2/M6

	
0.00

	
8.63

	
−24.89

	
44.36

	
0.00

	
7.96

	
−25.11

	
41.34




	
  Variation M3/M7

	
0.00

	
8.49

	
−28.48

	
39.92

	
0.00

	
6.66

	
−19.11

	
32.82




	
  Variation M4/M8

	
0.00

	
5.44

	
−20.02

	
37.54

	
0.00

	
3.97

	
−14.19

	
23.36




	
 3-digit, total

	
14.23

	
12.50

	
0.00

	
74.37

	
14.55

	
11.92

	
0.00

	
74.06




	
  Variation M1/M5

	
0.00

	
12.44

	
−16.48

	
61.09

	
0.00

	
11.86

	
−16.24

	
57.82




	
  Variation M2/M6

	
0.00

	
9.64

	
−29.68

	
55.80

	
0.00

	
8.51

	
−28.30

	
42.59




	
  Variation M3/M7

	
0.00

	
10.01

	
−30.16

	
59.70

	
0.00

	
8.15

	
−23.09

	
36.96




	
  Variation M4/M8

	
0.00

	
6.82

	
−27.44

	
52.90

	
0.00

	
4.92

	
−14.10

	
22.59




	
Local

	

	

	

	

	

	

	

	




	
Population Density

	
917

	
1061

	
39

	
4777

	
759

	
1010

	
39.13

	
4777




	
Gross Domestic Product

	
40.40

	
16.57

	
15.65

	
133

	
39.87

	
15.26

	
19.76

	
105




	
Individual

	

	

	

	

	

	

	

	




	
Education

	

	

	

	

	

	

	

	




	
  low

	
0.68

	
-

	
0

	
1

	
0.65

	
-

	
0

	
1




	
  medium

	
0.19

	
-

	
0

	
1

	
0.22

	
-

	
0

	
1




	
  high

	
0.13

	
-

	
0

	
1

	
0.14

	
-

	
0

	
1




	
German proficiency

	
1.90

	
0.89

	
0.00

	
4.00

	
2.23

	
0.84

	
0.00

	
4.00




	
English proficiency

	
0.97

	
1.16

	
0.00

	
4.00

	
1.20

	
1.21

	
0.00

	
4.00




	
Female (0 = male)

	
0.17

	
-

	
0

	
1

	
0.06

	
-

	
0

	
1




	
Age

	
35.90

	
9.85

	
18.00

	
64.00

	
33.53

	
8.34

	
19.00

	
61.00




	
Legal Status

	

	

	

	

	

	

	

	




	
  Decision pending

	
0.19

	
-

	
0

	
1

	
0.22

	
-

	
0

	
1




	
  Asylum granted

	
0.70

	
-

	
0

	
1

	
0.66

	
-

	
0

	
1




	
  ‘Duldung’

	
0.07

	
-

	
0

	
1

	
0.08

	
-

	
0

	
1




	
  Other

	
0.04

	
-

	
0

	
1

	
0.03

	
-

	
0

	
1




	
Residency Restriction

	

	

	

	

	

	

	

	




	
  Local restriction

	
0.53

	
-

	
0

	
1

	
0.49

	
-

	
0

	
1




	
  Federal restriction

	
0.47

	
-

	
0

	
1

	
0.51

	
-

	
0

	
1




	
Years Since Migration

	
2.71

	
1.06

	
0.00

	
6.00

	
3.24

	
1.05

	
1.00

	
6.00




	
Marital Status

	

	

	

	

	

	

	

	




	
  married

	
0.63

	
-

	
0

	
1

	
0.50

	
-

	
0

	
1




	
  single, widow., divorced

	
0.30

	
-

	
0

	
1

	
0.42

	
-

	
0

	
1




	
  wife/husband abroad

	
0.07

	
-

	
0

	
1

	
0.08

	
-

	
0

	
1




	
Main Country of Origin

	

	

	

	

	

	

	

	




	
  Syria

	
0.49

	
-

	
0

	
1

	
0.46

	
-

	
0

	
1




	
  Iraque

	
0.14

	
-

	
0

	
1

	
0.10

	
-

	
0

	
1




	
  Afghanistan

	
0.14

	
-

	
0

	
1

	
0.13

	
-

	
0

	
1




	
  Other

	
0.23

	
-

	
0

	
1

	
0.31

	
-

	
0

	
1




	
Survey Year Dummies

	

	

	

	

	

	

	

	




	
  2017

	
0.50

	
-

	
0

	
1

	
0.32

	
-

	
0

	
1




	
  2018

	
0.29

	
-

	
0

	
1

	
0.34

	
-

	
0

	
1




	
  2019

	
0.21

	
-

	
0

	
1

	
0.35

	
-

	
0

	
1




	
N

	
3727

	
605








Note: a original variables and predicted residuals from regression models with the FEs included in the respective models without including any independent variables; values ≥ 100 without decimal places. Source: SOEP v36.1, BA and INKAR data, own calculations.
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Table A2. Full table for linear probability models M1–M4.
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LPMs, DV: Employed

	
2-Digit

	
3-Digit




	
M1_2

	
M2_2

	
M3_2

	
M4_2

	
M1_3

	
M2_3

	
M3_3

	
M4_3




	
β/(SE)

	
β/(SE)

	
β/(SE)

	
β/(SE)

	
β/(SE)

	
β/(SE)

	
β/(SE)

	
β/(SE)






	
Local-Occupational

	

	

	

	

	

	

	

	




	
Open Positions

	
1.19

	
0.51

	
1.58 **

	
0.92

	
0.52

	
−0.03

	
0.73 **

	
0.35




	

	
(0.61)

	
(0.65)

	
(0.45)

	
(0.60)

	
(0.32)

	
(0.45)

	
(0.25)

	
(0.39)




	
Unemployment Rate

	
−0.20

	
−0.44 *

	
0.19

	
0.10

	
−0.07

	
−0.35 **

	
0.21

	
0.12




	

	
(0.10)

	
(0.17)

	
(0.12)

	
(0.18)

	
(0.10)

	
(0.11)

	
(0.11)

	
(0.15)




	
Share Foreigners

	
0.05

	
−0.03

	
0.01

	
0.03

	
0.03

	
−0.01

	
0.01

	
0.03




	

	
(0.06)

	
(0.07)

	
(0.07)

	
(0.10)

	
(0.05)

	
(0.04)

	
(0.05)

	
(0.06)




	
Local

	

	

	

	

	

	

	

	




	
Population Density

	
−0.00 **

	
−0.00

	
−0.02

	
−0.02

	
−0.00 **

	
−0.00

	
−0.02

	
−0.02




	

	
(0.00)

	
(0.00)

	
(0.05)

	
(0.05)

	
(0.00)

	
(0.00)

	
(0.04)

	
(0.04)




	
Gross Domestic Product

	
0.01

	
0.02

	
−1.27

	
−1.26

	
0.03

	
0.01

	
−1.24

	
−1.30




	

	
(0.04)

	
(0.05)

	
(1.23)

	
(1.25)

	
(0.05)

	
(0.05)

	
(1.22)

	
(1.23)




	
Individual

	

	

	

	

	

	

	

	




	
Education

	

	

	

	

	

	

	

	




	
  low

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.




	
  medium

	
0.99

	
2.05

	
2.09

	
2.28

	
1.08

	
1.37

	
2.05

	
1.54




	

	
(2.11)

	
(1.97)

	
(1.91)

	
(1.87)

	
(2.24)

	
(2.21)

	
(2.06)

	
(2.11)




	
  high

	
−1.74

	
0.03

	
−0.60

	
0.22

	
−1.69

	
−0.80

	
−0.95

	
−0.18




	

	
(2.34)

	
(2.49)

	
(2.38)

	
(2.68)

	
(2.69)

	
(2.96)

	
(2.52)

	
(2.87)




	
German proficiency

	
3.84 ***

	
3.88 ***

	
3.54 ***

	
3.65 ***

	
3.84 ***

	
3.99 ***

	
3.51 ***

	
3.79 ***




	

	
(0.52)

	
(0.52)

	
(0.71)

	
(0.74)

	
(0.67)

	
(0.66)

	
(0.75)

	
(0.71)




	
English proficiency

	
1.28 *

	
1.49 *

	
1.42 *

	
1.50 **

	
1.26

	
1.42

	
1.44 *

	
1.52 *




	

	
(0.54)

	
(0.58)

	
(0.52)

	
(0.54)

	
(0.66)

	
(0.72)

	
(0.65)

	
(0.73)




	
Female (0 = male)

	
−14.74 ***

	
−13.61 ***

	
−14.10 ***

	
−13.21 ***

	
−14.91 ***

	
−13.50 ***

	
−14.82 ***

	
−13.09 ***




	

	
(1.84)

	
(1.96)

	
(2.21)

	
(2.52)

	
(1.74)

	
(2.02)

	
(2.04)

	
(2.37)




	
Age

	
−0.30 **

	
−0.28 **

	
−0.26 **

	
−0.25 **

	
−0.31 ***

	
−0.26 **

	
−0.26 ***

	
−0.24 ***




	

	
(0.10)

	
(0.09)

	
(0.08)

	
(0.08)

	
(0.08)

	
(0.08)

	
(0.07)

	
(0.07)




	
Legal Status

	

	

	

	

	

	

	

	




	
  Decision pending

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.




	
  Asylum granted

	
−3.80 *

	
−3.59 *

	
−4.05 *

	
−4.05 *

	
−3.94 **

	
−4.30 **

	
−4.20 **

	
−4.81 ***




	

	
(1.73)

	
(1.66)

	
(1.58)

	
(1.59)

	
(1.49)

	
(1.36)

	
(1.46)

	
(1.39)




	
  ‘Duldung’

	
−4.24

	
−3.81

	
−4.21

	
−4.03

	
−4.69

	
−3.74

	
−4.59

	
−3.75




	

	
(3.37)

	
(3.42)

	
(3.28)

	
(3.18)

	
(3.16)

	
(3.03)

	
(3.24)

	
(2.93)




	
  Other

	
−4.11

	
−3.69

	
−4.28

	
−4.15

	
−4.27

	
−3.64

	
−4.29

	
−3.90




	

	
(3.10)

	
(3.20)

	
(3.08)

	
(3.38)

	
(2.61)

	
(2.70)

	
(2.93)

	
(3.02)




	
Residency Restriction

	

	

	

	

	

	

	

	




	
  Local restriction

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.




	
  Federal restriction

	
4.09 **

	
4.27 **

	
5.07 **

	
4.95 **

	
3.98 **

	
3.71 **

	
5.07 **

	
4.52 **




	

	
(1.29)

	
(1.30)

	
(1.59)

	
(1.63)

	
(1.28)

	
(1.25)

	
(1.65)

	
(1.54)




	
Years Since Migration

	
6.80 ***

	
7.16 ***

	
5.65 ***

	
5.85 ***

	
6.88 ***

	
7.07 ***

	
5.74 ***

	
5.86 ***




	

	
(1.23)

	
(1.27)

	
(1.32)

	
(1.33)

	
(1.13)

	
(1.13)

	
(1.25)

	
(1.25)




	
Marital Status

	

	

	

	

	

	

	

	




	
  married

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.




	
  single, widow, divorced

	
6.08 ***

	
5.68 ***

	
5.54 ***

	
5.29 ***

	
6.10 ***

	
5.98 ***

	
5.47 ***

	
5.32 ***




	

	
(1.52)

	
(1.52)

	
(1.14)

	
(1.16)

	
(1.43)

	
(1.42)

	
(1.12)

	
(1.12)




	
  wife/husband abroad

	
7.20 **

	
6.89 *

	
6.01 *

	
5.91 *

	
7.24 **

	
7.01 **

	
6.13 *

	
6.00 *




	

	
(2.59)

	
(2.66)

	
(2.81)

	
(2.88)

	
(2.52)

	
(2.51)

	
(2.88)

	
(2.83)




	
Main Country of Origin

	

	

	

	

	

	

	

	




	
  Syria

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.




	
  Iraque

	
−4.60 *

	
−3.96

	
−4.42

	
−4.19

	
−4.47 *

	
−4.44*

	
−4.28 *

	
−4.80 *




	

	
(2.12)

	
(2.14)

	
(2.31)

	
(2.24)

	
(1.94)

	
(2.01)

	
(1.97)

	
(1.92)




	
  Afghanistan

	
−2.25

	
−1.75

	
−0.90

	
−0.56

	
−2.38

	
−2.99

	
−1.08

	
−1.86




	

	
(2.06)

	
(1.97)

	
(2.10)

	
(2.09)

	
(2.06)

	
(2.02)

	
(1.97)

	
(2.02)




	
  Other

	
3.89 *

	
4.00 *

	
4.01 *

	
4.05

	
3.78

	
3.00

	
3.78

	
2.88




	

	
(1.84)

	
(1.92)

	
(1.96)

	
(2.05)

	
(1.97)

	
(2.10)

	
(2.02)

	
(2.01)




	
Fixed Effects (FEs)

	

	

	

	

	

	

	

	




	
Local

	
✗

	
✗

	
✓

	
✓

	
✗

	
✗

	
✓

	
✓




	
Occupational

	
✗

	
✓

	
✗

	
✓

	
✗

	
✓

	
✗

	
✓




	
Survey year

	
✓

	
✓

	
✓

	
✓

	
✓

	
✓

	
✓

	
✓




	
R2

	
0.13

	
0.14

	
0.22

	
0.23

	
0.12

	
0.16

	
0.22

	
0.25




	
adj. R2

	
0.12

	
0.13

	
0.16

	
0.16

	
0.12

	
0.14

	
0.16

	
0.17




	
within R2

	
0.10

	
0.09

	
0.08

	
0.07

	
0.10

	
0.09

	
0.08

	
0.07




	
adj. within R2

	
0.09

	
0.09

	
0.08

	
0.07

	
0.09

	
0.08

	
0.07

	
0.06




	
N (person-years)

	
3727

	
3727

	
3727

	
3727

	
3727

	
3727

	
3727

	
3727




	
n (persons)

	
2251

	
2251

	
2251

	
2251

	
2251

	
2251

	
2251

	
2251




	
n (districts)

	
236

	
236

	
236

	
236

	
236

	
236

	
236

	
236




	
n (occupations)

	
34

	
34

	
34

	
34

	
85

	
85

	
85

	
85








Notes: LPMs = linear probability models; point estimates represent percentage point changes change in the probability of employment; standard errors (SEs) are clustered on the individual, local and occupational level (multiway clustering in Stata command ‘reghdfe’); ✗ signifies that the corresponding FEs are not included in the model; ✓ signifies that the corresponding FEs are included in the model; significance levels: * p < 0.05, ** p < 0.01, *** p < 0.001. Source: SOEP v36.1, BA and INKAR data, own calculations.
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Table A3. Full table for linear probability models M5–M8.






Table A3. Full table for linear probability models M5–M8.





	
LPMs, DV: Occ. Match

	
2-Digit

	
3-Digit




	
M5_2

	
M6_2

	
M7_2

	
M8_2

	
M5_3

	
M6_3

	
M7_3

	
M8_3




	
β/(SE)

	
β/(SE)

	
β/(SE)

	
β/(SE)

	
β/(SE)

	
β/(SE)

	
β/(SE)

	
β/(SE)






	
Local-Occupational

	

	

	

	

	

	

	

	




	
Open Positions

	
3.30 *

	
2.46

	
2.38

	
1.66

	
2.46 **

	
0.49

	
1.68

	
−0.02




	

	
(1.38)

	
(1.85)

	
(1.43)

	
(2.28)

	
(0.79)

	
(0.98)

	
(0.97)

	
(1.51)




	
Unemployment Rate

	
−0.51

	
−0.64

	
−0.16

	
−0.36

	
−0.49 *

	
−0.93 ***

	
0.04

	
0.23




	

	
(0.32)

	
(0.32)

	
(0.44)

	
(0.56)

	
(0.24)

	
(0.26)

	
(0.30)

	
(0.56)




	
Share Foreigners

	
0.58 **

	
0.35

	
0.86 **

	
1.03 *

	
0.46 **

	
0.24

	
0.54 **

	
0.74 *




	

	
(0.16)

	
(0.21)

	
(0.28)

	
(0.39)

	
(0.16)

	
(0.19)

	
(0.19)

	
(0.35)




	
Local

	

	

	

	

	

	

	

	




	
Population Density

	
−0.00

	
−0.00

	
0.02

	
−0.06

	
−0.00

	
0.00

	
−0.02

	
−0.11




	

	
(0.00)

	
(0.00)

	
(0.20)

	
(0.26)

	
(0.00)

	
(0.00)

	
(0.22)

	
(0.24)




	
Gross Domestic Product

	
−0.14

	
−0.17

	
−4.19

	
−4.66

	
−0.12

	
−0.11

	
−4.28

	
−3.82




	

	
(0.12)

	
(0.11)

	
(2.40)

	
(2.52)

	
(0.11)

	
(0.13)

	
(2.35)

	
(2.92)




	
Individual

	

	

	

	

	

	

	

	




	
Education

	

	

	

	

	

	

	

	




	
  low

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.




	
  medium

	
3.96

	
1.38

	
2.59

	
−1.41

	
0.14

	
−2.57

	
−0.80

	
−3.99




	

	
(6.72)

	
(7.40)

	
(5.95)

	
(5.22)

	
(7.03)

	
(7.41)

	
(4.97)

	
(4.06)




	
  high

	
−6.17

	
−3.72

	
−7.38

	
−9.27

	
−7.29

	
−1.87

	
−4.81

	
−3.09




	

	
(7.63)

	
(8.20)

	
(6.09)

	
(6.15)

	
(6.16)

	
(7.36)

	
(5.27)

	
(4.72)




	
German proficiency

	
−0.30

	
−0.60

	
−1.44

	
−1.24

	
1.01

	
0.47

	
0.50

	
0.39




	

	
(1.90)

	
(1.88)

	
(2.72)

	
(2.68)

	
(1.84)

	
(1.98)

	
(2.56)

	
(2.51)




	
English proficiency

	
2.12

	
2.88

	
3.48

	
3.50

	
0.88

	
1.92

	
1.20

	
1.70




	

	
(1.36)

	
(1.70)

	
(2.20)

	
(2.24)

	
(1.46)

	
(1.86)

	
(1.78)

	
(1.88)




	
Female (0 = male)

	
−5.99

	
−8.81

	
−12.23

	
−13.83

	
−8.40 *

	
−12.32 *

	
−15.01

	
−16.12




	

	
(6.34)

	
(8.90)

	
(8.42)

	
(10.88)

	
(3.79)

	
(5.20)

	
(8.21)

	
(11.27)




	
Age

	
0.47

	
0.37

	
0.47

	
0.37

	
0.65 *

	
0.50

	
0.60

	
0.50




	

	
(0.33)

	
(0.35)

	
(0.37)

	
(0.39)

	
(0.29)

	
(0.28)

	
(0.37)

	
(0.36)




	
Legal Status

	

	

	

	

	

	

	

	




	
  Decision pending

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.




	
  Asylum granted

	
−6.76

	
−6.99

	
−6.67

	
−7.51

	
−6.14

	
−3.35

	
−6.54

	
−5.35




	

	
(5.10)

	
(5.57)

	
(5.68)

	
(6.38)

	
(4.75)

	
(4.01)

	
(5.29)

	
(5.13)




	
  ‘Duldung’

	
3.22

	
5.61

	
2.21

	
6.55

	
−5.44

	
−1.26

	
−6.03

	
−0.32




	

	
(7.06)

	
(7.01)

	
(7.43)

	
(6.56)

	
(4.67)

	
(4.59)

	
(5.12)

	
(4.99)




	
  Other

	
6.28

	
6.84

	
5.31

	
4.20

	
6.81

	
10.25

	
4.95

	
5.18




	

	
(9.69)

	
(10.45)

	
(7.97)

	
(9.49)

	
(10.03)

	
(9.89)

	
(8.36)

	
(8.30)




	
Residency Restriction

	

	

	

	

	

	

	

	




	
  Local restriction

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.




	
  Federal restriction

	
1.88

	
0.84

	
3.70

	
2.25

	
2.59

	
1.22

	
3.26

	
1.42




	

	
(2.85)

	
(2.54)

	
(3.12)

	
(3.12)

	
(2.52)

	
(2.58)

	
(2.65)

	
(2.89)




	
Years Since Migration

	
0.47

	
0.99

	
−0.14

	
1.31

	
0.68

	
0.11

	
0.40

	
1.08




	

	
(2.26)

	
(2.42)

	
(2.90)

	
(3.41)

	
(1.78)

	
(1.98)

	
(2.49)

	
(2.74)




	
Marital Status

	

	

	

	

	

	

	

	




	
  married

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.




	
  single, widow, divorced

	
−4.93

	
−6.23

	
−0.76

	
−2.15

	
−0.09

	
−1.55

	
0.53

	
0.18




	

	
(4.44)

	
(4.29)

	
(5.64)

	
(5.15)

	
(2.82)

	
(2.86)

	
(4.82)

	
(4.38)




	
  wife/husband abroad

	
0.86

	
0.99

	
−1.92

	
−3.48

	
2.02

	
4.27

	
−5.19

	
−4.64




	

	
(4.85)

	
(5.16)

	
(7.99)

	
(9.04)

	
(4.79)

	
(5.11)

	
(5.64)

	
(6.13)




	
Main Country of Origin

	

	

	

	

	

	

	

	




	
  Syria

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.

	
Ref.




	
  Iraque

	
−8.94

	
−9.89

	
−9.40

	
−11.49

	
−5.28

	
−8.21

	
−4.70

	
−11.10




	

	
(6.21)

	
(6.74)

	
(7.14)

	
(8.02)

	
(6.01)

	
(6.29)

	
(6.82)

	
(6.49)




	
  Afghanistan

	
−14.63 *

	
−15.82 **

	
−20.14 *

	
−17.96 *

	
−12.69 *

	
−15.38 *

	
−19.90 *

	
−19.24 **




	

	
(5.54)

	
(5.44)

	
(7.48)

	
(7.28)

	
(5.97)

	
(5.78)

	
(7.58)

	
(7.07)




	
  Other

	
−13.35 ***

	
−12.72 **

	
−14.31 *

	
−10.43

	
−12.01 **

	
−11.43 **

	
−13.08 *

	
−10.73 *




	

	
(3.57)

	
(4.14)

	
(5.67)

	
(5.75)

	
(3.93)

	
(4.00)

	
(4.93)

	
(4.92)




	
Fixed Effects (FEs)

	

	

	

	

	

	

	

	




	
Local

	
✗

	
✗

	
✓

	
✓

	
✗

	
✗

	
✓

	
✓




	
Occupational

	
✗

	
✓

	
✗

	
✓

	
✗

	
✓

	
✗

	
✓




	
Survey year

	
✓

	
✓

	
✓

	
✓

	
✓

	
✓

	
✓

	
✓




	
R2

	
0.10

	
0.18

	
0.37

	
0.45

	
0.12

	
0.26

	
0.40

	
0.50




	
adj. R2

	
0.07

	
0.09

	
0.15

	
0.20

	
0.08

	
0.15

	
0.18

	
0.22




	
within R2

	
0.10

	
0.07

	
0.10

	
0.08

	
0.12

	
0.08

	
0.12

	
0.09




	
adj. within R2

	
0.07

	
0.04

	
0.06

	
0.03

	
0.08

	
0.04

	
0.07

	
0.04




	
N (person-years)

	
605

	
605

	
605

	
605

	
605

	
605

	
605

	
605




	
n (persons)

	
466

	
466

	
466

	
466

	
466

	
466

	
466

	
466




	
n (districts)

	
137

	
137

	
137

	
137

	
137

	
137

	
137

	
137




	
n (occupations)

	
31

	
31

	
31

	
31

	
55

	
55

	
55

	
55








Notes: LPMs = linear probability models; point estimates represent percentage point changes change in the probability of an occupational match; standard errors (SEs) are clustered on the individual, local and occupational level (multiway clustering in Stata command ‘reghdfe’); ✗ signifies that the corresponding FEs are not included in the model; ✓ signifies that the corresponding FEs are included in the model; significance levels: * p < 0.05, ** p < 0.01, *** p < 0.001. Source: SOEP v36.1, BA and INKAR data, own calculations.
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Table A4. Full correlation matrix for local-occupational variables, model sample M1–M4.






Table A4. Full correlation matrix for local-occupational variables, model sample M1–M4.














	Pearson r, Significances Not Shown a
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Local-Occupational Level
	
	
	
	
	
	



	2-digits
	
	
	
	
	
	



	(1) Open Positions
	1.00
	
	
	
	
	



	(2) Unemployment Rate
	−0.04
	1.00
	
	
	
	



	(3) Share Foreigners
	0.03
	0.10
	1.00
	
	
	



	3-digits
	
	
	
	
	
	



	(4) Open Positions
	0.76
	−0.04
	0.02
	1.00
	
	



	(5) Unemployment Rate
	−0.03
	0.77
	0.06
	−0.02
	1.00
	



	(6) Share Foreigners
	0.02
	0.11
	0.88
	−0.02
	0.08
	1.00







Notes: a Correlations without accounting for hierarchical structure of the data. Source: SOEP v36.1, BA data, own calculations.
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Table A5. Full correlation matrix for local-occupational variables, model sample M5–M8.






Table A5. Full correlation matrix for local-occupational variables, model sample M5–M8.














	Pearson r, Significances Not Shown a
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	Local-Occupational Level
	
	
	
	
	
	



	2-digits
	
	
	
	
	
	



	(1) Open Positions
	1.00
	
	
	
	
	



	(2) Unemployment Rate
	−0.02
	1.00
	
	
	
	



	(3) Share Foreigners
	−0.05
	0.09
	1.00
	
	
	



	3-digits
	
	
	
	
	
	



	(4) Open Positions
	0.78
	0.04
	−0.11
	1.00
	
	



	(5) Unemployment Rate
	−0.02
	0.78
	0.07
	0.03
	1.00
	



	(6) Share Foreigners
	−0.05
	0.10
	0.92
	−0.10
	0.08
	1.00







Notes: a Correlations without accounting for hierarchical structure of the data. Source: SOEP v36.1, BA data, own calculations.














Notes


	
1

	

Based on the so-called ‘Königstein Key’ (German: ‘Königsteiner Schlüssel’), see https://www.bamf.de/EN/Themen/AsylFluechtlingsschutz/AblaufAsylverfahrens/Erstverteilung/erstverteilung-node.html (accessed on 27 February 2023).






	
2

	

https://www.arbeitsagentur.de/en (accessed on 27 February 2023).






	
3

	

https://www.bbsr.bund.de/BBSR/startseite/_node.html (accessed on 27 February 2023).






	
4

	

The more fine-grained 3-digit version covers 144 occupational groups while the 2-digit version covers only 37 broad occupational groups in total.






	
5

	

Practically, the 2-digit local-occupational characteristics consist of aggregated information of the local 3-digit occupational characteristics to the respective local 2-digit level.






	
6

	

Data access via: https://github.com/RegioHub/badata (accessed on 27 February 2023).






	
7

	

While one could argue that there should be a high correlation between the unemployment rate and open positions, the correlations are empirically very low not only on the local but also on the local-occupational level (see Table A4 and Table A5 in Appendix A for correlation matrices containing all local and local-occupational variables). Practically, this shows that labor demand and labor supply can be analyzed simultaneously without worrying about high collinearity.






	
8

	

https://www.inkar.de/ (accessed on 27 February 2023); Data access via: https://github.com/RegioHub/inkr (accessed on 27 February 2023).






	
9

	

Because residency requirements have not been surveyed in 2016, we do not use the first wave of the samples M3 and M4 in 2016 and only include refugees who have been surveyed between 2017 and 2019.






	
10

	

The dichotomous dependent variables are multiplied by 100 so that the point estimates of the LPMs can directly be interpreted as changes in percentage points.
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Table 1. Summary of local-occupational measurements and controls on the local level.






Table 1. Summary of local-occupational measurements and controls on the local level.









	Characteristics
	Operationalization





	Local-Occupational Level
	



	Open Positions

(BA)
	Vacant positions in occupation, per 100 persons employed in this occupation and unemployed within this target occupation

(based on regional residents)



	Unemployment Rate

(BA)
	Unemployed persons in occupation, in percent of employed in this occupation and unemployed within this target occupation

(based on regional residents)



	Share Foreigners

(BA)
	Employees without German passports in this occupation, in percent of all employed in this occupation

(based on employees at regional workplaces)



	Controls on Local Level
	



	Population Density

(INKAR)
	Residents per square kilometer



	Gross Domestic Product

(INKAR)
	Gross domestic product per capita in 1000 €







Source: own representation.
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Table 2. Summary of individual measurements.






Table 2. Summary of individual measurements.









	Characteristics
	Operationalization





	Individual Level
	



	Employed

(SOEP)
	1 = full-time, part-time or marginal employment;

0 = unemployed

(Self-employed and in education excluded)



	Occupational Match,

2-digit and 3-digit

(SOEP)
	1 = Employed in the same occupational group (KldB 2010) as before migration; 0 = another occupational group



	Controls

(SOEP)
	Education (3 levels), self-assessed German and English proficiencies (0–4 sum score), sex, age, legal status (4 categories), type of residency restriction (2 categories), years since migration, marital status (3 categories), country of origin (4 categories)







Source: own representation.
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Table 3. Empirical data structure.






Table 3. Empirical data structure.





	
Employment Sample




	
Group

	
Frequency

	
Unique Group-Combination

	
Frequency




	
Years

	
3

	

	




	
Districts

	
236

	
District-Years

	
625




	
Occupations

	

	
District-Occupation-Years

	




	
 2-digit

	
34

	
 2-digit

	
2795




	
 3-digit

	
85

	
 3-digit

	
3054




	
Persons

	
2251

	
Person-Years

	
3727




	
Occupational Match Sample




	
Group

	
Frequency

	
Unique Group-Combination

	
Frequency




	
Years

	
3

	

	




	
Districts

	
137

	
District-Years

	
315




	
Occupations

	

	
District-Occupation-Years

	




	
 2-digit

	
31

	
 2-digit

	
569




	
 3-digit

	
55

	
 3-digit

	
583




	
Persons

	
466

	
Person-Years

	
605








Note: The population group frequency is 401 for districts, 36 for 2-digit occupations (non-military) and 120 for 3-digit occupations (non-licensed and non-military). Source: SOEP v36.1, BA data, own calculations.
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Table 4. Correlations for individual dependent and local-occupational variables.






Table 4. Correlations for individual dependent and local-occupational variables.





	
Correlations

	
Individual Level






	
(Pearson’s r, Significance Corrected for Clustering a)

	
Employed

	
Occupational Match




	
2-digit

	
3-digit




	
Individual Level

	

	

	




	
Occupational Match (3-digit)

	

	
0.87 ***

	




	
Local-Occupational Level (2-digits)

	

	

	




	
Open Positions

	
0.07 *

	
0.16 *

	
-




	
Unemployment Rate

	
−0.07 **

	
−0.08

	
-




	
Share Foreigners

	
0.01

	
0.11 *

	
-




	
Local-Occupational Level (3-digits)

	

	

	




	
Open Positions

	
0.06 *

	
-

	
0.17 **




	
Unemployment Rate

	
−0.07 **

	
-

	
−0.08 *




	
Share Foreigners

	
0.01

	
-

	
0.12




	
N

	
3727

	
605

	
605








Notes: a Pearson’s r correlation coefficients with t-statistics from bivariate regression models with clustered standard errors (multiway clustering in Stata command ‘reghdfe’) on the individual, local and occupational level; correlation coefficients with p < 0.05 formatted bold; significance levels: * p < 0.05, ** p < 0.01, *** p < 0.001. Source: SOEP v36.1, BA data, own calculations.
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Table 5. Models M1–M4, point estimates for local-occupational variables.






Table 5. Models M1–M4, point estimates for local-occupational variables.





	
LPMs, DV: Employed

	
M1_3

	
M2_3

	
M3_3

	
M4_3




	
β/(SE)

	
β/(SE)

	
β/(SE)

	
β/(SE)






	
Local-Occupational Variables

	

	

	

	




	
Open Positions

	
0.52

	
−0.03

	
0.73 **

	
0.35




	

	
(0.32)

	
(0.45)

	
(0.25)

	
(0.39)




	
Unemployment Rate

	
−0.07

	
−0.35 **

	
0.21

	
0.12




	

	
(0.10)

	
(0.11)

	
(0.11)

	
(0.15)




	
Share Foreigners

	
0.03

	
−0.01

	
0.01

	
0.03




	

	
(0.05)

	
(0.04)

	
(0.05)

	
(0.06)




	
Fixed Effects (FEs)

	

	

	

	




	
Local

	
✗

	
✗

	
✓

	
✓




	
Occupational

	
✗

	
✓

	
✗

	
✓




	
Survey year

	
✓

	
✓

	
✓

	
✓




	
Controls

	

	

	

	




	
Local a

	
✓

	
✓

	
✓

	
✓




	
Individual b

	
✓

	
✓

	
✓

	
✓




	
R2

	
0.13

	
0.16

	
0.22

	
0.25




	
adj. R2

	
0.12

	
0.14

	
0.16

	
0.17




	
within R2

	
0.10

	
0.09

	
0.08

	
0.07




	
adj. within R2

	
0.09

	
0.08

	
0.07

	
0.06




	
N (person-years)

	
3727

	
3727

	
3727

	
3727




	
n (persons)

	
2251

	
2251

	
2251

	
2251




	
n (districts)

	
236

	
236

	
236

	
236




	
n (occupations)

	
85

	
85

	
85

	
85








Notes: LPMs = linear probability models; a listed in Table 1; b listed in Table 2; point estimates represent the percentage point change in the probability of employment for a one unit increase in shown independent variables; standard errors (SEs) are clustered on the individual, local and occupational level (multiway clustering in Stata command ‘reghdfe’); point estimates with p < 0.05 are formatted in bold; ✗ signifies that the corresponding FEs are not included in the model; ✓ signifies that the corresponding FEs/controls are included in the model; the table with point estimates for individual and local controls can be found in Appendix A, Table A2; significance levels: ** p < 0.01. Source: SOEP v36.1, BA and INKAR data, own calculations.
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Table 6. Models M5–M8, point estimates for local-occupational variables.






Table 6. Models M5–M8, point estimates for local-occupational variables.





	
LPMs, DV: Occupational Match

	
M5_3

	
M6_3

	
M7_3

	
M8_3




	
β/(SE)

	
β/(SE)

	
β/(SE)

	
β/(SE)






	
Local-Occupational Variables

	

	

	

	




	
Open Positions

	
2.46 **

	
0.49

	
1.68

	
−0.02




	

	
(0.79)

	
(0.98)

	
(0.97)

	
(1.51)




	
Unemployment Rate

	
−0.49 *

	
−0.93 ***

	
0.04

	
0.23




	

	
(0.24)

	
(0.26)

	
(0.30)

	
(0.56)




	
Share Foreigners

	
0.46 **

	
0.24

	
0.54 **

	
0.74 *




	

	
(0.16)

	
(0.19)

	
(0.19)

	
(0.35)




	
Fixed Effects (FEs)

	

	

	

	




	
Local

	
✗

	
✗

	
✓

	
✓




	
Occupational

	
✗

	
✓

	
✗

	
✓




	
Survey year

	
✓

	
✓

	
✓

	
✓




	
Controls

	

	

	

	




	
Local a

	
✓

	
✓

	
✓

	
✓




	
Individual b

	
✓

	
✓

	
✓

	
✓




	
R2

	
0.12

	
0.26

	
0.40

	
0.50




	
adj. R2

	
0.08

	
0.15

	
0.18

	
0.22




	
within R2

	
0.12

	
0.08

	
0.12

	
0.09




	
adj. within R2

	
0.08

	
0.04

	
0.07

	
0.04




	
N (person-years)

	
605

	
605

	
605

	
605




	
n (persons)

	
466

	
466

	
466

	
466




	
n (districts)

	
137

	
137

	
137

	
137




	
n (occupations)

	
55

	
55

	
55

	
55








Notes: LPMs = linear probability models; a listed in Table 1; b listed in Table 2; point estimates represent percentage point change in the probability of an occupational match on the respective level (2-digit/3-digit) for a one unit increase in the independent variables shown; standard errors (SEs) are clustered on the individual, local and occupational level (multiway clustering in Stata command ‘reghdfe’); point estimates with p < 0.05 formatted bold; ✗ signifies that the corresponding FEs are not included in the model; ✓ signifies that the corresponding FEs/controls are included in the model; table with point estimates for individual controls can be found in Appendix A, Table A3; significance levels: * p < 0.05, ** p < 0.01, *** p < 0.001. Source: SOEP v36.1, BA data, own calculations.
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