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Abstract 

Internal migration has frequently been subject of empirical research. This study attempts to find a 
relationship between international immigration and internal out-migration in all German states, 
covering the time period between 1993 and 2016. The underlying theories were established by 
Card et al. (2008), Schlömer (2012), Florida (2002) and Chiswick and Miller (2015). These were 
used to develop a modified version of the gravity model. The dataset was received from the 
Federal Statistical Office of Germany (Statistisches Bundesamt). The regressions were executed 
using a fixed effects model and a pooled OLS as a robustness check. The empirical findings 
suggest no evidence of a statistically significant effect of international immigration on internal 
out-migration patterns in the covered period. Control variables suggest policymakers to focus on 
other factors when the effects of immigration policies on internal out-migration are being 
considered. 
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1. Introduction 

Migration has been a repeatedly discussed topic for more than a century. Ravenstein (1885) 

developed the so-called ‘laws of migration’ more than 100 years ago and is still the starting 

point for many research papers. At the same time, new literature on migration inspired by 

this early research still emerges frequently on international (see, e.g. Malaj & de Rubertis, 

2017), national (see, e.g. Kirana et al., 2018) and regional levels (see, e.g. Bierens & Kontuly, 

2008). The presence of this topic over such a long period results from its increasing 

significance due to the rise of urbanization and increased mobility on national and 

international levels. 

The topic of international migration received stronger attention in the German media 

recently. For instance, according to calculations of the Association of German Chambers of 

Commerce and Industry (2018), 1.6 million jobs could not be staffed due to a lack of qualified 

workers in 2017. Therefore, they recommend facilitating international immigration of skilled 

workers. Moreover, Mitze (2012) recognizes a risk of brain drain for areas facing net 

outmigration due to unpredictable changes in the composition of human capital in affected 

regions, which hinders equally distributed economic development. However, migration 

within a country, in the following referred to as internal or domestic migration, generally 

receives less public attention, albeit consequences of urbanization, such as increasing rents 

in cities and diminishing rural population, are current pressuring political issues. In order to 

exemplarily compare the extent of internal and international migration, figure 1 compares 

the share of the global migration stock as a percentage of the world population with the 

internal migration stock of Germany as a share of the total German population. In this case, 

movements from one municipality to another are considered as internal migration. 

Figure 1 shows that during the whole period, the percentage of internal migrants is 

considerably higher than the share of global migrants. Furthermore, it is noticeable that the 

share of internal German migrants is more volatile. However, it must be noted that the 

measurement of internal migrants considers movements between municipalities. Therefore, 

this statistic needs to be viewed with caution, as migration between countries generally 

describes larger travel spans. 
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Figure 1. Relative Extent of International and Internal Migration 

Numbers retrieved from: United Nations, Department of Economic and Social Affairs (2015); Federal 

Statistical Office of Germany (2017) 

The increase in absolute as well as relative numbers of internal and international migrants 

has several reasons. One of the main cause is the globalization and increasing 

interconnectedness between countries, which is stated by the “globalization thesis” (Brettell 

& Hollifield, 2015, p. 244). This is accompanied by decreasing travel costs, in both monetary 

and time units, which is equivalent to a reduction of barriers for internal and international 

migration. It can thus be expected that both migration streams continue to increase. 

Additionally, there are unpredictable incidences affecting migration patterns, such as 

conflicts resulting in large numbers of refugees. Therefore, understanding the potential 

relationship between both is of growing importance. 

1.1 Problem 

Even though the subject of empirical literature varies between international and national 

migration, it is important to note that there is “no theoretical distinction between internal 

(domestic) and external (international) migration” (Chiswick & Miller, 2015, p. 4), meaning 

that the same models can be applied in both cases. However, critics point to the separate 

analysis of both migration movements. Schlömer (2012) claims that in the German case, 

researchers dealing with internal migration, urban development or urban politics often simply 

ignore the international migration component, even though there are empirical indications 

for including it. Moreover, he argues that those two population movements need to be 
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analyzed together since both kinds of immigrants compete for living space. Similarly, Poot 

et al. (2016) argue that not including international migration flows is “one of the main 

deficiencies of internal migration modelling” (Poot et al., 2016, p. 67). 

1.2 Purpose 

Schlömer (2012) mentions a possible effect of international on internal migration patterns in 

the German setting. However, when it comes to connections between those two patterns, 

he only measures a correlation coefficient between international immigration and internal 

out-migration for selected urban areas. To the author’s knowledge, no research has 

empirically examined such interconnections within all German states. Therefore, this thesis 

seeks to shed more light on the effects between international and internal migration in 

Germany, by applying a gravity model. More specifically, this thesis aims to reveal the effects 

of international immigration on internal out-migration patterns. Motivated by this research 

gap, the following research question is attempted to be answered: 

How does international immigration affect internal out-migration patterns in the 

German states between 1993 and 2016? 

The consequences of migration can be of economic and demographic nature, which are 

highly relevant fields for policymakers. Therefore, local and national governments have an 

incentive to steer migration movements more precisely, according to their objectives. This 

can be done more effectively when understanding how they work and how they can be 

influenced. For instance, migration inevitably causes changes in housing and labor markets 

of both the sending and the destination country or region. Brettell and Hollifield (2015) note 

that in the target area, immigration leads to an increase in the work supply. As a result, wages, 

unemployment and consequently welfare are significantly affected. Therefore, it can be said 

that, clearly, there are connections between internal and international migration movements. 

1.3 Delimitations 

The data was provided by the Federal Statistical Office of Germany (Statistisches 

Bundesamt). However, concerning the data, certain restrictions appear, which affect the 

explanatory power of this analysis. The internal migration statistics are based on state-level 

data. Consequently, people who move to a different municipality within the same state are 

not captured by the used dataset. Moreover, the dataset does not distinguish people 

according to their individual characteristics, such as age or educational background. 
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However, it can be assumed that pushing and pulling forces differ across age groups. For 

instance, university students base their study location choice on different factors than 

workers looking for a job (see, e.g. Cullinan & Duggan, 2016; Speare, 1971). Secondly, 

domestic migrants contain all nationalities and all different kinds of residents. This means 

that, for instance, refugees who are being reallocated by the authorities are included as well. 

Their choice of location can therefore not be explained by this analysis, but it is also 

impossible to exclude them from the sample since they are not separately listed. 

Moreover, the international immigration statistic contains all nationalities as well, including 

Germans who lived abroad and return to Germany. Factors influencing their location 

decision might also differ. Germans, for example, might be attracted to their former 

residence. For both groups, family ties might also be a significant factor, which cannot be 

included in this analysis due to lack of data. Additionally, the dataset does not differentiate 

between refugees and work immigrants. External shocks such as the return of late repatriates 

in the 1990s and the increasing number of refugees starting in 2012, therefore, have an impact 

on the numbers of international immigration. However, with the available data, this study 

cannot distinguish between refugees and work immigration. 

1.4 Disposition 

The thesis is structured as follows. Chapter 2 introduces relevant theories and empirical 

literature relevant to this topic. The used model, dataset and applied econometric method 

are presented in chapter 3. Subsequently, chapter 4 provides executed robustness checks and 

subsequently reports the regression results, which are then analyzed and interpreted. Finally, 

chapter 5 concludes, attempts to answer the research question and provides suggestions for 

future research. 
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2. Literature Review 

The following part summarizes the theories and empirical literature dealing with basic 

migration theory and a possible effect of international immigration on internal migration. 

The first part introduces three theories dealing with the interplay of international immigration 

and domestic migration. Furthermore, economic migration theory is introduced to identify 

relevant control variables. The second part names empirical research applying these 

theoretical concepts. 

2.1 Theory 

Migration theory received its first contributions from Ravenstein (1885). He argues that the 

decisive factor of most migration decisions is the demand for labor and the connected wage 

difference. Similarly, Hicks (1932) explains the accumulation of workers with “differences in 

net economic advantages, chiefly differences in wages, [which] are the main causes of 

migration” (Hicks, 1932, p. 76). Moreover, he states that distance and associated commuting 

costs are decisive factors. Those basic ideas have been expanded by Sjaastad (1962), who 

develops a model, in which migrants’ decision is simulated by cost-benefit analyses. 

Recent authors, like Chiswick and Miller (2015), model individual migration decisions based 

on utility maximization, given certain resource constraints. They adapt earlier theories that 

wage rate differences are an important factor but also add new variables, such as income 

inequality, credit and poverty constraints as well as unemployment (Chiswick & Miller, 2015). 

According to their theory, larger differences in income and unemployment rates facilitate 

migration decisions. However, it has to be noted that the mentioned theories do not 

distinguish internal and international migration (Chiswick & Miller, 2015). When it comes to 

the connection between both fields, various theories need to be included, partly from 

different disciplines. 

A theory concerning social interactions developed by Schelling (1971) describes 

interdependencies between the share of minorities and segregation in a specific location. 

According to this theory, there are certain thresholds in the share of minorities, which, when 

exceeded, lead to outflows of residents, who represent the majority in the initial state. Card 

et al. (2008) develop a similar theory, stating that the ethnic majority of residents are likely to 

move if a critical value of the population consists of an ethnic minority. Similarly, Farley et 

al. (1994) explain the phenomenon of white residents moving away from certain 
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neighborhoods due to increasing shares of African American residents. The authors explain 

such patterns with prejudices against minority groups. Applying these concepts to the case 

of internal migration, international immigration would facilitate internal out-migration. 

Schlömer (2012) states that the effect of international immigrants on internal migration has 

often been neglected. He argues that when immigrants participate in local markets, they 

increase the demand, especially for living space. The same idea is applicable to the labor 

market because it can be assumed that some international immigrants “may be substitutes 

for some native workers” (White & Imai, 1994, p. 191). Consequently, they act as 

competitors in these markets to the residents. This competitive effect, in turn, increases with 

the number of international immigrants. As a result, internal out-migration is assumed to 

increase because residents are pushed out of the market because the demand for living space 

and jobs exceeds an economic equilibrium. Nonetheless, it has to be mentioned that this 

theory argues on an aggregate level and ignores that the housing market differs depending 

on disposable income structures. As the former theory, this one predicts that with higher 

numbers of international immigrants, internal out-migration tends to increase. 

In contrast to the previous theories, Florida and Gates (2003) state the hypothesis that 

metropolitan areas with elevated degrees of diversity and open-mindedness attract qualified 

workers with larger stocks of human capital. They define these characteristics as “[d]iverse, 

inclusive communities that welcome gays, immigrants, artists, and freethinking ‘bohemians’” 

(Florida & Gates, 2003, p. 200). Similarly, Jacobs (1992) argues that diversity plays an 

important role in the quality of life for locals due to the emergence of various cultural 

possibilities. Consequently, one can argue that domestic workers demand a certain degree of 

diversity, especially highly skilled workers (Florida, 2014). Therefore, cities with larger shares 

of international immigrants tend to be more attractive to tolerant people, which is why they 

would be less likely to leave those areas. Thus, this theory implies a negative relationship 

between international immigration and internal out-migration. 

However, it has to be mentioned that those theories do not necessarily apply to all population 

groups in the same way. There are population groups, included in the dataset, who are 

restricted in their choice of residence. These groups contain, for instance, refugees and late 

repatriates. Their location is determined by the authorities and thus the mentioned theories 

are not applicable to these specific cases. Furthermore, age groups and education level are 

not distinguished in the dataset. It can be assumed that factors contributing to migration 

decisions differ according to the individuals’ age or degree of education. Therefore, this study 
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analyses population movements on a strongly aggregated level, which also restricts 

interpretations and the information value of the results. 

2.2 Empirical Literature 

The introduced theories can be distinguished between economic migration theory, the role 

of segregation, competing for living space and the demand of residents for diversity. 

Empirical work in each of these fields is introduced in this thesis section. 

2.2.1 The Role of Segregation 

In the US, Clark (1991) emphasizes that equilibria in the ethnic composition of the 

population are unlikely to be stable. They confirm the theory by Schelling (1971) and find 

that it is only until a certain share of an ethnic minority when integration of minorities is 

accepted by the majority. Card et al. (2008) estimate that share to lie somewhere between 5 

and 20 percent, depending on which city in the US is considered. The percentage depends 

on the prevalent degree of tolerance of the respective area. This shows that the phenomenon 

of ethnic segregation is well researched in the US. Kritz and Gurak (2001), however, find 

that natives in American metropolitan areas do not respond to increases in international 

immigration. 

Johnston et al. (2002) compare the segregation pattern in London with the one in New York 

and find that New York exhibits stronger segregation patterns. Bråmå (2006) and Aldén et 

al. (2015) applied this concept of segregation to Sweden. They conclude that the residents 

actively contribute to the agglomeration of immigrants in certain areas by avoiding living in 

areas with larger shares of ethnic minorities. In the case of Germany, Glitz (2014) finds that 

between 1980 and 2008, foreign workers of the same nationality tend to have a similar 

occupation and thus segregate themselves from not only German workers, but also from 

workers belonging to other minorities as well. This could be an indication of increased out-

migration of residents. Although ethnic compositions of different continents, countries and 

even states within a country differ significantly, this subsection shows that theories by 

Schelling (1971) and Farley et al. (1994) are supported by empirical research. 

2.2.2 Scarcity of Living Space 

One of the main criticisms of Schlömer (2012) is that both international and domestic 

migration movements are usually treated as separate and independent phenomena. When 

entering Germany, international immigrants enter the local housing markets, which is why 
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they have a direct impact on the location choice of natives. Schlömer (2012) mainly raises 

the issue of non-existent empirical research in this field. However, by looking at time series 

of internal and international migration in Germany, he notices that internal net migration is 

low when international net migration is high in the same area. He, therefore, suspects a 

negative or countercyclical relationship. However, because Schlömer (2012) uses net 

migration numbers, it is hard, if not impossible, to see if domestic in- or out-migration 

numbers change. Concerning labor markets, White and Imai (1994) do not find confirmation 

for the hypothesis of labor substitution and conclude that “outmigration remained virtually 

unaffected […] by the presence of immigrants” (White & Imai, p. 202). 

2.2.3 Diversity Argument 

Contrarily to the previous subsections, Florida (2002) argues that diversity in an area is a 

crucial factor influencing the allocation of talent and high-tech industries. Consequently, 

productivity and thus wages in diverse places tend to be higher than in less diverse areas. 

Therefore, it can be said that diversity indirectly has a positive relationship with the income 

level. However, it has to be mentioned that diversity, in this case, is measured using a gay 

index instead of agglomeration of different nationalities or cultural backgrounds. However, 

he states that as diversity indirectly affects income in certain areas, the area becomes relatively 

more attractive to both internal as well as international immigration due to expected higher 

income levels. 

In order to emphasize the significance of diversity, Florida (2002) finds that its association 

to the allocation of talent dominates other factors such as median house-values, culture, 

recreation and climate. Furthermore, Florida (2014) categorizes those people who are 

attracted by diversity and exhibit higher incomes as members of the so-called ‘Creative Class’. 

In interviews of focus groups and surveys, Florida (2014) found that basic values of Creative 

Class members are, among others, diversity and openness. It can thus be assumed that 

members of this group are less likely to leave an area that experiences international 

immigration, which can be seen as an equivalent for increasing diversity. 

2.2.4 Control Variables 

As mentioned before, the economic migration theories mostly analyze internal and 

international migration separately (Chiswick & Miller, 2015). Consequently, the same 

variables have been included in empirical research in both scopes of migration analysis, 

internal and international. Due to the exclusion of international immigration in internal 



 

 9

migration analyses (Poot et al., 2016), economic migration theory is primarily used to identify 

control variables for the subsequent analysis. 

In international contexts, empirical research confirms a negative relationship between 

income in origin countries and emigration numbers (Badulescu et al., 2017; Ramos & 

Suriñach, 2017). Contrarily, the income levels in the destination countries exhibit positive 

relationships with the number of immigrants (Karemera et al., 2000; Ramos & Suriñach, 

2017). Similarly, concerning domestic migration, income differences between two locations 

are found to be a driving force for the migration decision (Gries et al., 2016; Mitze, 2012; 

Parikh & Van Leuvensteijn, 2002). Additionally, both the size of the population in the origin 

and destination country are found to be statistically significantly connected to the number of 

migrants (Cohen et al., 2008; Letouzé et al., 2009). Findings concerning population in 

domestic settings are accordingly. Both, origin and destination population, show a positive 

impact on migration (Claeson, 1969; Flores et al., 2013; Wajdi et al., 2017). 

Furthermore, unemployment rates reveal significant impacts on domestic migration. 

Concerning the origin, higher rates are associated with higher out-migration numbers (see, 

e.g. Decressin, 1994; Mitze, 2012; Olsson, 1965). Contrarily, unemployment in the 

destination location is negatively related to migration, meaning places with lower rates are 

expected to experience higher in-migration (Flores et al., 2013; Gries et al., 2016; Jandová & 

Paleta, 2015). Moreover, Letouzé et al. (2009) and Wajdi et al. (2017) find a positive 

relationship between the education level in the destination area and migration numbers. In 

addition to that, Piras (2017) finds a negative relationship between the education level in the 

origin region and the number of migrants. 

In accordance with the theory, Cohen et al. (2008) and Ramos and Suriñach (2017) find 

statistically significant negative connections between the covered distance between origin 

and destination and the number of international migrants. Similarly, in a domestic migration 

setting, distance is negatively associated with migration (Flores et al., 2013; Kirana et al., 2018; 

Wajdi et al., 2017). A factor positively affecting the extent of migration is when the respective 

areas share a common border (Letouzé et al., 2009; Ramos & Suriñach, 2017). Nonetheless, 

some regions show individual characteristics that need to be taken into consideration. In the 

case of Germany, Glorius (2010) states that between the reunification of East and West 

Germany and 2006, the eastern states have realized a net migration loss of nearly ten percent 

of the former German Democratic Republic’s (GDR) population. Although authors find a 

pattern of convergence of wages (Hunt, 2000; Kemper, 2004), which in turn reduced the 
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number of migrants in the mid-1990s, it is important to consider such specialties when 

focusing on a single country. 

It is noticeable that factors influencing migration decisions are similar, independent of the 

geographical scope, which supports the earlier mentioned statement that migration theory 

does not distinguish between domestic and international migration (Chiswick & Miller, 

2015). Primarily, these factors are labor market characteristics, such as wage and 

unemployment differences, but also geographical measures such as distance. However, this 

part of the review shows the lack of knowledge of a possible relationship between 

international and internal migration. 

2.3 Hypotheses 

The focus of this thesis lies on the impact of international immigration on internal out-

migration flows in Germany. Theories and empirics concerning international immigration 

are contradictory. Schlömer (2012) suspects a positive impact on internal out-migration, due 

to higher competition on housing markets. The substance of this argument is that the 

increase in housing demand is pushing residents out of the respective area. The same is 

implied by the theories of Schelling (1971) and Card et al. (2008), who argue that increases 

in ethnic minority shares in a location up to a certain threshold lead to out-migration of 

members of the ethnic majority. Contrarily, the theories of Florida and Gates (2003) imply a 

negative relationship. They state that creative class members demand diversity and thus out-

migration can be assumed to decrease as international immigration and thus the degree of 

ethnic variety increases. Consequently, several theories predict effects of international 

immigration on internal out-migration; however, the way how the effect works, positive or 

negative, differs. 

Nonetheless, indications for the control variables are rather clear. Concerning wages and 

unemployment, theory and empirical research exhibit equal results. Hicks (1932) and 

Chiswick and Miller (2015) assume higher wages in the target area to be the main reason for 

migration decisions. This is confirmed by the vast majority of research papers (see, e.g. Gries 

et al., 2016; Parikh & Van Leuvensteijn, 2002). Besides wages, unemployment is one of the 

main factors influencing the migration decision in theory (Chiswick & Miller, 2015) and 

research (see, e.g. Jandová & Paleta, 2015; Kemper, 2004). Thus, the unemployment variables 

are assumed to show a positive coefficient for the origin unemployment rate and a negative 

one for the destination. Moreover, empirical literature (see, e.g. Flores et al., 2013; Wajdi et 
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al., 2017) finds positive relationships between the origin’s and destination’s population and 

the number of migrants. Sander (2014) confirms this trend for the German case specifically. 

According to Piras (2017), higher education levels in the origin are negatively associated with 

migration. Concerning the destination areas, Poprawe (2015) finds positive significant 

effects, indicating that locations with high levels of education are likely to experience larger 

extents of domestic immigration, while areas characterized with lower levels of education are 

assumed to experience lower internal immigration numbers.  

Concerning migration costs, theory agrees on a negative impact (see, e.g. Sjaastad, 1962). In 

empirical research, distance is broadly used as a proxy for migration costs. Generally, a 

negative sign is a common finding (see, e.g. Ramos & Suriñach, 2017; Vedder et al., 1971). 

In addition to that, some authors like Letouzé et al. (2009) and Ramos and Suriñach (2017) 

have included common border dummies to account for effects on internal migration caused 

by adjacency, which are positive, according to the authors’ results. Additionally, Hunt (2000) 

emphasizes significant economic and structural differences between states of the former 

German Democratic Republic (GDR) and West Germany, leading to increased east-west 

migration. The hypotheses are summarized in table 1. 
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Independent Variables Expected Effect on Internal Out-Migration 

International Immigration in origin +/− 

GDP per Capita (origin) − 

GDP per Capita (destination) + 

Population (origin) + 

Population (destination) + 

Unemployment Rate (origin) + 

Unemployment Rate (destination) − 

Education Level (origin) − 

Education Level (destination) + 

Distance between origin and destination − 

Common Border + 

Origin used to be part of GDR + 

Table 1. Expected Relationships between dependent and independent Variables 

Although several control variables were included in the analysis, it has to be mentioned that 

there are other factors, which have a significant effect on internal out-migration. For 

instance, Glaeser et al. (2001) argue that cities with more amenities have grown stronger than 

cities with lower amounts of amenities. However, it is hard to find a variable measuring the 

amount of amenities per state. Therefore, they were not included; nonetheless, it has to be 

kept in mind that despite including several control variables, there might be omitted variables 

contributing to the decision to out-migrate. 
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3. Model 

The gravity model has frequently been used to estimate migration streams (see, e.g. Foot & 

Milne, 1984; Malaj & de Rubertis, 2017). Christian and Braden (1966) were one of the first 

researchers to apply the gravity model to the topic of migration. They argue that no former 

study “has been able to suggest the use of the gravity concept as a tool for analysis of 

migratory movement” (Christian & Braden, 1966, p. 73). Similarly, Claeson (1969) applies a 

gravity model by analysing in-migration into the Kronoberg county in Sweden. Although 

first being used in the 1960s, the gravity model still is applied by many more recent authors 

(see, e.g. Kirana et al. 2018; Park et al. 2018) and has equally been applied for both internal 

and international migration (Chiswick & Miller, 2015). 

Claeson (1969) argues that the model is an appropriate tool to estimate factors affecting 

migration decisions due to its logical design. Similarly, Poot et al. (2016) state that gravity 

models fit data of internal migration specifically. In addition to that, they describe how the 

model and migration theories are coherent. Moreover, they presume the gravity model is 

popular in use because its estimation is relatively simple. Ramos and Suriñach (2017) 

emphasize the good performance of the gravity model when it comes to forecasting. 

However, Poot et al. (2016) also argue that there is no logical reason why “to expect that 

spatial interaction operates exactly as the gravity law of physics would dictate” (Poot et al., 

p. 64). 

Mathematically, the gravity model is based on Newton’s law of gravity, which calculates the 

gravitation force as the product of the masses of two objects forces divided by the squared 

value of the distance between them (Malaj & de Rubertis, 2017). Applying this law to the 

topic of migration, Karemera et al. (2000) distinguish between properties of an origin (𝑃𝑟 ) 

and destination (𝑃𝑟 ), which both embody an attracting force on every individual at time t. 

Additionally, there are factors counteracting the migration decision (𝑅 ). The resulting 

migration flow is expressed in equation (1): 

M = k ∗
Pr ∗ Pr

R
, i = 1, … , 𝑁1, 𝑗 = 1, … , 𝑁2, 𝑡 = 1, … , 𝑇 (1) 

The variable k represents a constant. All exponents (𝛽 , 𝛽 , 𝛽 ) describe the respective 

elasticities of the different factors. Taking the logs on both sides of equation (1) leads to the 
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following log-linear outcome displayed in equation (2), which was developed by Sjaastad 

(1962). The lowercases indicate the logged values. 

m = β + β ∗ pr + β ∗ pr + β ∗ r  ,

i = 1, … , 𝑁1, 𝑗 = 1, … , 𝑁2, 𝑡 = 1, … , 𝑇 (2) 

The log of 𝑘 transforms to 𝛽  and the sign of 𝛽  was changed to a positive number, which 

allows easier interpretation later on, due to the negative sign of the slope coefficient. Before 

inserting the dependent variables for 𝑝𝑟 , 𝑝𝑟  and 𝑟 , they are introduced in the subsequent 

data section. 

3.1 Data 

The dataset consists of panel data, covering the years between 1993 and 2016. The dependent 

variable is the number of annual internal migration from state 𝑖 to state 𝑗 in Germany. 

Because there are 16 different states in Germany, there are 240 possible migration flows 

between those states. Consequently, the dataset consists of 5,760 observations without any 

gaps, resulting in a perfectly balanced panel. The focus of this thesis lies on the effect of the 

dependent variable measuring international immigration in the origin state 𝑖 on internal out-

migration in the same state. Control variables identified in the literature review are GDP per 

capita, population size, unemployment rates and an education level index of both origin and 

destination state. Additionally, the geographical distance between both states is included as 

well as a common border dummy and another dummy measuring if the origin lies in the east 

or west of Germany to account for the different historical backgrounds. All these variables, 

their definitions and sources are summarized in table 2. 
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Variable Abbreviation Description Source 

Internal 
Migration 

M  
Number of internal migrants (Germans 
and non-Germans) from origin 𝑖 to 
destination 𝑗 at time 𝑡 

Federal Statistical Office 
of Germany 

International 
Immigration Int_Imm  

Number immigrants from outside 
Germany moving to the origin state 𝑖 
(includes Germans and non-Germans) 
at time 𝑡 

Federal Statistical Office 
of Germany 

GDP per Capita GDP  
Total GDP of origin state 𝑖 divided by 
total state population at time 𝑡 

Federal Statistical Office 
of Germany 

GDP per Capita GDP  
Total GDP of destination state 𝑗 
divided by total state population at time 
𝑡 

Federal Statistical Office 
of Germany 

Population Pop  
Total population of origin state 𝑖 at 
time 𝑡 

Federal Statistical Office 
of Germany 

Population Pop  Total population of destination 𝑗 state 
at time 𝑡 

Federal Statistical Office 
of Germany 

Unemployment 
Rate Unemp  

Percentage of unemployed population 
in origin state 𝑖 at time 𝑡 

Federal Statistical Office 
of Germany 

Unemployment 
Rate 

Unemp  
Percentage of unemployed population 
in destination state 𝑗 at time 𝑡 

Federal Statistical Office 
of Germany 

Education Level 
Index Edu  

Highest level secondary school 
graduates (Gymnasium) divided by all 
secondary school graduates in origin 
state 𝑖 at time 𝑡 

Federal Statistical Office 
of Germany 

Education Level 
Index 

Edu  

Highest level secondary school 
graduates (Gymnasium) divided by all 
secondary school graduates in 
destination state 𝑗 at time 𝑡 

Federal Statistical Office 
of Germany 

Distance D  
Road distance from central station in 𝑖 
to central station in 𝑗 in kilometers 

Google Maps 

Common 
Border 

D_commb  =1 if state 𝑖 and 𝑗 share a common 
border; =0 otherwise 

Google Maps 

Former state of 
GDR D_east  

=1 if state 𝑖 was part of the former 
German Democratic Republic (Berlin 
is counted as Western state); =0 
otherwise 

Federal Statistical Office 
of Germany 

Table 2. Definition of Variables 

The selection of the international immigration variable is motivated by statements of 

Schlömer (2012) and Poot et al. (2016), who argue for the inclusion of international migration 
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when analysing domestic migration streams. The selection of control variables is based on 

the mentioned theories and empirical literature. The larger differences between two regions 

in GDP (see, e.g. Gries et al., 2016), unemployment (see, e.g. Mitze, 2012), and education 

(see, e.g. Piras, 2017), the more significant are their impacts on migration streams. 

Additionally, the population sizes of both states positively affect migration flows (see, e.g. 

Flores et al., 2013). Regions sharing a common border are also likely to have an increased 

flow of migrants among each other (see, e.g. Letouzé et al., 2009). Moreover, distances 

between two regions have frequently been used as a proxy for migration cost (Ramos & 

Suriñach, 2017). Finally, a dummy variable accounts for the political past and controls for 

resulting fundamental structural differences between former GDR and western states 

(Glorius, 2010). 

In order to obtain an impression of the composition and characteristics of the data, table 3 

provides descriptive statistics of the dependent and independent variables. For all variables, 

it is observable that the differences between minimum and maximum values are rather large. 

Consequently, standard deviations take on high values as well. This is especially true for 

internal migration and population since state sizes differ substantially. The minimum values 

for GDP per capita and the education index stem from the early 1990s, whereas the 

maximums represent recent years. The opposite applies to unemployment rates. 

International immigration exhibits low values for smaller states and vice versa. 

Variable Number of 
Observ. 

Mean Median Min Max Standard 
Deviation 

M  5,760 4,565 2,374 32 50,596 6,326 

Internat_Imm  384 62,518 31,237 5,324 485,047 71,144 

GDP , GDP  384 27,855 25,962 10,951 62,393 9,407 

Pop , Pop  384 5,117,902 3,103,964 652,182 18,079,686 4,647,817 

Unemp , Unemp  384 11.74 10.80 3.90 22.10 4.53 

Edu , Edu  384 28.7131 27.4813 0.5187 59.0123 7.6753 

D  240 407 402 12 875 191 

D_commb  240 0.2417 0 0 1 0.4281 

D_east  16 0.3125 0 0 1 0.4635 

Table 3. Descriptive Statistics 
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In order to visualize internal migration flows, figure 2 shows the four largest internal 

migration flows within Germany. It can be seen that from Lower Saxony to North Rhine-

Westphalia, the largest migration flows occur over the years, with the maximum value 

occurring in 2001. The second largest flow can be observed with Berlin as the origin and 

Brandenburg as the destination. Baden-Württemberg and Bavaria exhibit the third and fourth 

largest migration flow, both occurring in 2016. 

50,596 (2001) 

47,923 (1998) 

40,580 (2016) 

38,473 (2016) 

Figure 2. Four largest Migration Flows within German States (Länder) 
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Before starting the estimation of the dependent variable, several steps were undertaken to 

ensure the data does not exhibit unit roots or multicollinearity. As a first step, the natural 

logarithm was taken to fit the basic formula of the gravity model. Subsequently, a unit root 

test, following the approach by Elder and Kennedy (2001), was executed for each variable, 

excluding distance and the two dummies due to their time-invariant character. The results 

are summarized in Appendix 1. For the logged values of the international immigration, GDP 

per capita, population and unemployment variables, the null hypothesis of a unit root was 

not rejected. Consequently, their first difference was taken to remove the trend. After this 

measure, the same null hypothesis for those variables was rejected. In the following, first 

differences are indicated as 𝐷(𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡𝑣𝑎𝑟) as an example for a random independent 

variable. 

Considering multicollinearity, high correlation coefficients between the variables can give a 

first indication. Appendix 2 provides a correlation matrix between all variables that were 

introduced previously. It can be seen that the largest correlation coefficient appears between 

the two unemployment variables (0.76) and three more coefficients exceed the value of 0.5 

in absolute terms. To further investigate the problem of potential multicollinearity, Gujarati 

and Porter (2009) suggest an analysis of the variance inflation factors (VIFs). The respective 

VIF values are displayed in table 4, sorted from largest to smallest value. Following the rule 

of thumb offered by Gujarati and Porter (2009), saying that variables with a VIF exceeding 

10 are considered as collinear, it can be concluded that no collinearity is present in this case. 

The general terms 𝑝𝑟 , 𝑝𝑟  and 𝑟  from equation (2) were replaced with the independent 

variables identified in the literature review and previously introduced. Consequently, 

equation (3) results from this transformation, which is also the starting point for the 

executed regression in the analysis part of this thesis. As a reminder, it can be noted that the 

lowercases indicate logged values. 

m = β + β ∗ D(internat_imm ) + β ∗ D(gdp ) + β ∗ D(gdp ) + β ∗ D(pop )

+ β ∗ D(pop ) + β ∗ D(unemp ) + β ∗ D(unemp ) + β ∗ edu

+ β ∗ edu + β ∗ d + β ∗ D_commb + β ∗ D_east  ,

i = 1, … ,16, j = 1, … ,16, i ≠ j, t = 1993 − 2016 (3) 
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Independent Variables VIF 1/VIF 

D(unemp ) 2.71 0.3684 

D(unemp ) 2.66 0.3765 

D(pop ) 1.86 0.5374 

D(gdp ) 1.76 0.5687 

D(gdp ) 1.72 0.5813 

d  1.55 0.6443 

D_commb  1.55 0.6455 

D(pop ) 1.54 0.6513 

D_east  1.46 0.6839 

D(internat_imm ) 1.23 0.8109 

edu  1.16 0.8591 

edu  1.13 0.8860 

Table 4. Variance Inflation Factors (VIFs) 

3.2 Method 

Since the thesis attempts to cover internal out-migration patterns all over Germany, all the 

sixteen states are included, which implies a cross-sectional approach. However, in order to 

increase the number of observations, the data for a longer time period is used. This implies 

the usage of panel data, which brings several advantages. Gujarati and Porter (2009) state 

that panel data analysis methods can account for heterogeneity, which is likely to be present 

due to the inclusion of different states with individual characteristics. Furthermore, they 

argue that due to the increased number of observations, further degrees of freedom are 

available, the information content of panel data is generally larger, and collinearity is less 

likely to appear. In addition to that, increased variability, as well as more efficient results, are 

a benefit of using panel data (Gujarati & Porter, 2009). 

Given the model, nature of the data and previous research, certain methods can be 

considered for the analysis. Jandová and Paleta (2015) and Poot et al. (2016) estimate a fixed 

effects model (FEM), which allows for time-invariant heterogeneity due to different 

intercepts for each cross-section. This methodology is applied in this thesis as well. The fixed 
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effects are expressed by the intercept term 𝛽  in equation (4). However, a disadvantage of 

the FEM is that time-invariant variables, such as distance and the two dummy variables 

considering common borders and former GDR member states, need to be excluded. This is 

indispensable because otherwise, the error term and the independent variables would be 

correlated (Gujarati & Porter, 2009). However, one can argue that those time-invariant 

variables are captured by the fixed effects even though they cannot be quantified. The 

regression equation of the FEM is shown in equation (4), where all variables are logged, 

which is indicated by the lowercases. Furthermore, the first differences are shown by the 

expression 𝐷(𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡𝑣𝑎𝑟) and 𝜀  represents the error term. 

m = β + β ∗ D(internat_imm ) + β ∗ D(gdp ) + β ∗ D(gdp ) + β ∗ D(pop )

+ β ∗ D(pop ) + β ∗ D(unemp ) + β ∗ D(unemp ) + β ∗ edu

+ β ∗ edu + ε  ,

i = 1, … ,16, j = 1, … ,16, i ≠ j, t = 1993 − 2016 (4) 

An alternative allowing for heterogeneity is the random effects model (REM). Gujarati and 

Porter (2009) state that a central assumption for the REM is that the dataset consists of a 

random sample of a much larger population with a joint intercept mean value. However, in 

this case, the complete domestic migration data for Germany is analyzed. Therefore, the 

assumption of analysing a sub-sample of a larger population would be violated. 

Consequently, it can be argued that the REM is not appropriate to be applied in this thesis. 

The pooled OLS model is often used as a starting point of empirical papers examining gravity 

models of migration (see, e.g. Kim & Cohen, 2010; Malaj & de Rubertis, 2017). Therefore, a 

pooled OLS is additionally estimated as a robustness check. Applying this method to the 

previously introduced model, the resulting regression is equivalent to equation (3). However, 

equation (5) includes an error term 𝜀  for the regression. 

𝑚 = 𝛽 + β ∗ D(internat_imm ) + β ∗ D(gdp ) + β ∗ D(gdp ) + β ∗ D(pop )

+ β ∗ D(pop ) + β ∗ D(unemp ) + β ∗ D(unemp ) + β ∗ edu

+ β ∗ edu + β ∗ d + β ∗ D_commb + β ∗ D_east  +  𝜀 ,

𝑖 = 1, … ,16, 𝑗 = 1, … ,16, i ≠ j, 𝑡 = 1993 − 2016 (5) 

The pooled OLS model does not distinguish between the different cross-sections and thus, 

it “camouflage[s] the heterogeneity” (Gujarati & Porter, 2009, p. 594) that might possibly 

exist. By the assumption that heterogeneity is captured by the error term, a correlation 
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between the error term and one of the independent variables might occur. Therefore, there 

is a risk of biased and inconsistent coefficient estimates. Those matters are further discussed 

in the results section. However, time-invariant factors can be included in this model. These 

are distance between origin and destination, a dummy indicating if both states share a 

common border and another dummy showing if the origin states were part of the former 

GDR. 
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4. Results 

The regressions results are displayed in table 5, showing both the results of the FEM (Model 

1) and the pooled OLS (Model 2). Due to the differencing of two independent variables, 

only 5,520 out of the initial 5,760 observations are included in both regressions. This is due 

to the loss of one year of observations because the observations of year 1993 are only used 

to create the difference of the year 1994. 

At first glance, it can be seen that the significance of the variables differs among the two 

models. In both cases, the constant is positive and statistically significant at the 1% level. In 

model 1, D(internat_imm ) does not exhibit statistical significance at conventional levels. 

The control variables, however, are highly statistically significant, except D(gdp ) and edu . 

Furthermore, edu  is statistically significant at the 5% level only. D(gdp ), D(pop ) and 

D(unemp ) have statistically significant negative signs. Contrarily, D(pop ), D(unemp ) 

and edu  exhibit statistically significant positive signs. Moreover, the R squared value is 

relatively low (1.1%). However, the intra-class correlation coefficient rho amounts 98.53%, 

which indicates that most of the overall error variance can be explained by unit specific 

errors. 

In model 2, the only variables, which are not statistically significant at the conventional levels, 

are D(gdp ) and D(unemp ). In contrast to the previous model, 𝐷(𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑡_𝑖𝑚𝑚 , ) is 

statistically significant and exhibits a negative sign, although the significance level is only at 

the 10% level. Further significant variables with negative signs are D(gdp ), D(pop ), 

D(unemp ), edu , edu , d  and D_east . In opposition, only D(pop ) and D_commb  

have a positive sign and are statistically significant at the same time. Furthermore, the R 

squared value of model 2 is considerably higher than in the first model, explaining 38.2% of 

the variance of the dependent variable. 
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Table 5. Regression Results FEM (Model 1) & Pooled OLS (Model 2) 

 

Independent variable
mijt

β0 7.5297***  9.3965***
(0.0593) (0.2328)

D(internat_immit) -0,0235 -0.1583*
(0.0179) (0.0880)

D(gdpit) -0.5411*** 0,6408
(0.1800) (0.7445)

D(gdpjt) 0,0635 -1.7134**
(0.1693) (0.7276)

D(popit) -2.7245*** -9.0295***
(0.8741) (2.9019)

D(popjt) 4.6343*** 44.4823***
(0.7543) (2.9773)

D(unempit) 0.2244*** -0.5956**
(0.0551) (0.2982)

D(unempjt) -0.4425*** -0,1340
(0.0554) (0.3006)

eduit 0,0034 -0.1165***
(0.0127) (0.0390)

edujt 0.0262** -0.0587***
(0.0103) (0.0409)

dij - -0.2380***
(0.0226)

D_commbij - 1.6331***
(0.0287)

D_easti - -0.4781***
(0.0381)

Observations 5 520 5 520
Cross-Sections 240 240
R squared (overall) 0,0111 0,3818

*** indicate statistical significance at the 1% level, **at the 5% and * at the 10% level
Numbers in brackets show the respective standard errors

Model 1 Model 2
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4.1 Diagnostic Tests 

In the FEM, time-invariant variables, such as the two dummies and the distance variable 

were removed from the regression equation in order to avoid correlation between the error 

term and the independent variables (Gujarati & Porter, 2009). Furthermore, as mentioned 

before, the problem of time-invariant heterogeneity is solved in the FEM model (Gujarati & 

Porter, 2009). This is confirmed by an F-test which rejects the null hypothesis that the fixed 

effects are non-zero. Moreover, a Hausman test recommends the use of a FEM instead of a 

REM. A modified Wald test suggested by Baum (2001) rejects the null hypothesis of 

homoscedasticity. A plot of the dependent variable against each independent variable, as 

suggested by Kim and Cohen (2010) does not exhibit a funnel shape which is a sign of 

heteroscedasticity (see Appendix 3). However, due to the significant test result, robust 

standard errors were used as suggested by Jandová and Paleta (2015). As Gujarati and Porter 

(2009) suggest, predicted residuals and their lagged values were plotted. The resulting graph 

indicates the existence of positive autocorrelation (see Appendix 4), although most 

independent variables were first differenced. The use of robust standard errors embodies a 

preventive measure for this problem as well (Jandová & Paleta, 2015). Furthermore, a Jarque-

Bera test (Jarque & Bera, 1980) was conducted, which rejected the null hypothesis of normal 

distribution of the residuals. However, the plotted histogram of the residuals indicates an 

approximate normal distribution (see Appendix 5). 

The pooled OLS was estimated as an additional robustness check. However, it contains the 

problem of the ignorance of heterogeneity (Gujarati & Porter, 2009). Moreover, a Breusch-

Pagan test (Breusch & Pagan, 1979) led to the rejection of the null hypothesis of constant 

variance (Breusch & Pagan, 1979). Plotting each independent variable together with the 

dependent variable as suggested by Kim and Cohen (2010) gives no indication for strong 

heteroscedasticity patterns (see Appendix 3). Furthermore, a plot of the fitted values of the 

residuals and their lagged values indicates a strong positive autocorrelation pattern (Gujarati 

& Porter, 2009). Due to the significant Breusch-Pagan test (Breusch & Pagan, 1979) and the 

autocorrelation pattern, robust standard errors were used to alleviate these problematics, as 

it was done in Letouzé et al. (2009). A histogram of the residuals suggests an approximate 

normal distribution of those, although a Jarque-Bera test (Jarque & Bera, 1980) rejects that 

assumption. 
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4.2 Analysis/Interpretation 

In model 1, the insignificant result for D(internat_imm ) does not leave much room for 

interpretation other than a one percent increase in the number of immigrants in the origin 

state does not have a statistically significant impact on out-migration in that respective state. 

This confirms the findings of Kritz and Gurak (2001). However, control variables offer 

explanations and interpretations. First, a one percent increase in GDP per capita in the origin 

state has a negative impact on out-migration. This confirms the theories by Ravenstein 

(1885), Hicks (1932), Sjaastad (1962) and Chiswick and Miller (2015). Furthermore, the 

results for the unemployment variables support those theories as well. A one percent increase 

in unemployment in the origin area implies a positive effect on outmigration; whereas the 

results suggest the opposite for increases in unemployment rates in the destination state. 

Moreover, model 1 gives indications for effects of differences in population size and 

education on outmigration of the respective state. The results show that an increase in the 

origin population size has a negative effect on out-migration, meaning that people are less 

likely to leave areas with an increasing population. At the same time, destination areas with 

positive differences in population size are associated with increased internal immigration. 

Both population variables thus indicate that people demand to live in areas with increasing 

populations. This supports the findings of Cohen et al. (2008) and Letouzé et al. (2009) and 

can be interpreted in a way that areas with larger populations are more likely to attract people 

than areas with smaller population numbers. Additionally, a higher education level index in 

the destination area has a positive effect on domestic migration in these areas. This result 

can be interpreted in a way that internal migrants move to areas with higher education levels, 

which corresponds to the results of Letouzé et al. (2009) and Wajdi et al. (2017). 

Overall, the results of model 1 support economic migration theory, which assumes the 

individual maximization of utility of each potential internal migrant (see, e.g. Chiswick & 

Miller, 2015; Sjaastad, 1962). In this thesis, findings indicate that factors affecting the utility 

maximization and thus migration decision are wage differences in the origin areas and 

unemployment rate differentials in both areas. Furthermore, differences in population size 

indicate the demand of people to move to places with larger populations. It must be 

mentioned, however, that this cannot be interpreted as a trend of urbanization because the 

data relates to state levels and does not differentiate between urban and rural areas. 

Furthermore, places with higher education levels seem to be more attractive to domestic 

migrants. Contrarily, the education level of the origin does not seem to have any statistically 
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significant impact on out-migration, contradicting the findings of Piras (2017). The same can 

be said about the change in GDP per capita level in the destination area, which is inconsistent 

with migration theory (Chiswick & Miller, 2015) and empirical findings (see, e.g. Karemera 

et al., 2000). 

Model 1 thus provides the following indications for policymakers in those fields. Regions 

with increasing income and higher education levels are more likely to experience domestic 

migration inflows. Unemployment rates, however, are negatively associated with internal 

migration. Therefore, policies tackling wage, education and unemployment development 

could facilitate or hamper domestic immigration, depending on the desired effect. Moreover, 

regions with growing populations are more likely to experience domestic immigration and 

less out-migration, which needs to be considered when discussing policies. Therefore, 

regions with more pronounced natural population developments, such as for instance, more 

deaths due to higher average age, need to put in more effort to attract domestic migrants. 

This is due to the positive relationship between population growth and internal migration. 

However, this study does not give any indications on the demography (e.g. age) or education 

level of internal migrants. It can only be stated that numbers of domestic migration are 

affected, statements about general characteristics of these individuals could be subject to 

future research. 

The estimation of model 2 was executed as a robustness check for model 1. Here, a marginal 

increase in international immigration in the origin is negatively associated with out-migration, 

indicating that people are less likely to leave an area as international immigration increases. 

This can be interpreted according to the theories by Florida (2002) and Jacobs (1992), who 

describe diversity as a demanded feature of highly-skilled individuals in certain areas. If 

diversity is considered an amenity, higher international immigration numbers can be 

interpreted as a contribution to diversity due to the agglomeration of people of different 

nationalities and cultural backgrounds. Consequently, people living in areas with larger 

degrees of diversity are less likely to leave because this demand is satisfied by the higher share 

of international fellow citizens. Contrarily, this result does not support theories of Schlömer 

(2012) or segregation theories (see, e.g. Card et al., 2008; Schelling, 1971) who suggest the 

opposite relationship. A positive sign would have indicated that people leave areas as 

international immigration increases, however, this is not the case. 

Furthermore, estimates of the population difference variables confirm results from model 1 

and allow for the same interpretations. Furthermore, higher education levels in the origin 
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area are negatively associated with out-migration, which is consistent with findings of Piras 

(2017). This can be interpreted that people demand higher education standards and thus are 

less likely to leave an area characterized by higher education levels. Additionally, the time-

invariant variables capture additional information compared to the FEM. Increasing distance 

as a proxy for migration cost hamper migration decisions, confirming theory (see, e.g. 

Chiswick & Miller, 2015) and empirical research (see, e.g. Ramos & Suriñach, 2017). 

Moreover, states sharing a common border exhibit higher numbers of internal migration. 

This might be due to shorter distances and therefore lower associated migration costs, as was 

stated by Ramos & Surinach (2017). 

However, results from the pooled OLS partly contradict the previous results and economic 

migration theories. Especially results concerning D(gdp ) and D(unemp ) show the 

opposite sign and thus provide different interpretations. According to those results, an 

increase in the income level in the destination area is negatively associated with immigration 

in those. Moreover, the results indicate that an increase in the unemployment rate in the 

origin area indicates a decrease in the domestic out-migration from those areas. This strictly 

contradicts the introduced migration theory (see, e.g. Chiswick & Miller, 2015; Hicks, 1932), 

which state that increases in income levels elsewhere and increases in unemployment in the 

origin create incentives for residents to move. Contrarily to model 1, edu  has a negative 

sign, suggesting that people tend to migrate to areas with lower levels of education, 

contradicting Letouzé et al. (2009). Furthermore, model 2 suggests that states which 

belonged to the former GDR generally exhibit lower out-migration numbers, which reveals 

an unexpected result. However, several authors (Hunt, 2000; Kemper, 2004) recognized a 

wage convergence between former GDR states and the western states. This might be a 

reason for the negative coefficient because as wage differences, decrease, incentives to 

emigrate diminish as well. 

The insignificant variables in model 2 are D(gdp ) and D(unemp ), implying that 

differences in income levels in the home state and unemployment rates in the destination 

state do not have statistically significant impacts on out-migration patterns. This result is also 

contradicting migration theory, which states that marginal increases in income levels in the 

home state would negatively impact out-migration. Concerning marginal changes in 

unemployment rates in the destination area, an increase in the destination’s unemployment 

rate is expected to decrease migration flows to those areas (Chiswick & Miller, 2015). 
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4.3 Limitations 

Concerning the used dataset, several limitations need to be considered. When interpreting 

the coefficients of the population variables, it must be mentioned that no statement 

concerning an urbanization trend can be made. The models use migration data on the state 

level and thus do not offer evidence concerning density or agglomeration patterns in urban 

areas. Furthermore, people moving within a state are not captured in the dataset. Moreover, 

individual characteristics, such as age and educational background are not included in this 

analysis. It can be assumed that individuals differing in age and education exhibit different 

preferences when it comes to migration decisions. Additionally, due to the fact that internal 

migrants are counted independent of their nationality and legal status, individuals moved by 

authorities, such as for instance refugees, cannot be distinguished from intrinsically 

motivated migration. The international immigration variable exhibits the same problematic. 

Consequently, refugees, international workers and returning Germans are not distinguished 

even though they differ in age, education and motivation of immigration. 

Furthermore, the introduced segregation and diversity theories focus more on a smaller 

scope, namely on specific urban areas. This could not be captured by the model due to the 

availability of state-level data only. Furthermore, the diversity theory focuses on internal in-

migration instead of out-migration. However, the author decided to focus on the out-

migration variable but it has to be mentioned that when using internal in-migration as the 

dependent variable, additional insights could be gained. Moreover, difficulties arose when 

dividing the states into former GDR states and western states because the state of Berlin 

used to be split into a part belonging to the GDR and a part belonging to the west. As 

mentioned earlier, in this thesis, it was considered as a western state. Furthermore, the two 

models exhibit contradicting results concerning wage and unemployment variables. Results 

of model 2 differ from theory and empirical findings and thus needs to be watched with 

caution. Those differences might arise from the uncaptured heterogeneity between the states, 

which accounts for a major part of unit-specific errors, as the high value of rho in model 1 

shows. Unobserved heterogeneity could lead to biased and inconsistent coefficient estimates 

(Gujarati & Porter, 2009). 
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5. Conclusion 

This thesis attempts to shed light on the effects of international immigration on internal out-

migration within all German states between 1993 and 2016. This was mainly motivated by 

the lack of empirical evidence and the recommendation of researchers to include 

international migration movements in domestic migration analyses (Poot et al., 2016; 

Schlömer, 2012). Furthermore, due to public discussions about supporting international 

immigration of skilled workers (see, e.g. Association of German Chambers of Commerce 

and Industry, 2018), it is indispensable for policymakers to get an idea of how domestic 

migration patterns might be affected. The results of this thesis reveal mixed results, showing 

that increases in international immigration in a state show no or a weak negative impact on 

internal out-migration. Therefore, it appears more likely that theories presuming increased 

segregation (Card et al., 2008) or competition on housing (Schlömer, 2012) and labor markets 

(White & Imai, 1994) are less accurate in this case. 

Contrarily, theories stating a demand for a certain degree of diversity (Florida, 2014; Jacobs, 

1992) seem to be more appropriate when considering the results. However, this statement 

needs to be viewed with caution for several reasons. First, the empirical evidence is fairly 

weak or even not statistically significant in the first model. Furthermore, it should be kept in 

mind that the mentioned theories consider urban areas, whereas this thesis uses state-level 

data. Moreover, the dataset aggregates all persons who move, regardless of individual 

characteristics (e.g. skill level) and legal status (e.g. German citizens and refugees). However, 

the underlying dataset does not suffer from any gaps and is available for a long time period, 

resulting in a large number of observations, offering consistent estimates (Gujarati & Porter, 

2009). Furthermore, the gravity model is vastly applied and is generally seen as a good fit for 

migration analyses. Including fixed effects allows for time-invariant heterogeneity, avoiding 

biased estimates (Gujarati & Porter, 2009). 

The thesis is restricted to the effects of international immigration on out-migration patterns. 

However, it could be interesting to see if there are also effects on internal in-migration. 

Furthermore, the limitations of this study offer ideas for future research. Data on the 

municipality level was not available, but it could be useful to collect such data to gain insights 

on a smaller scope. Additionally, grouping migrants by certain characteristics such as 

occupations or age could provide more specific evidence on which groups are more sensitive 

to international immigration. For instance, Parikh and Van Leuvensteijn (2002) divide 
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between blue and white collar workers but do not include international immigration in their 

analysis. The same is true for Cullinan and Duggan (2016), who examine migration of high 

school graduates who migrate to the location of their future university. The potential effects 

of international students from abroad are, however, neglected. 

Because there is no or a rather weak statistically significant effect of international immigration 

on internal out-migration, there are only few implications for policymakers. Possible 

competition on job and labor markets seem to not affect out-migration patterns on the state 

level. The results rather imply that policymakers and firms should consider wage levels, 

unemployment rates and population sizes as more likely to affect domestic migrants’ choice 

of location. Counteracting measures in locations with decreasing wages and unemployment 

seem to be more appropriate tools to attract internal migrants. 
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7. Appendix 

  

Variable ADF - Fisher Chi-square p-value Measure
mijt  585.22  0.0007 none

internat_immit  137.40  1.0000 take first difference

D(internat_immit)  1892.15  0.0000

gdpit, gdpjt  199.46  1.0000 take first difference

D(gdpit), D(gdpjt)  3621.30  0.0000

popit, popjt  264.18  1.0000 take first difference

D(popit), D(popjt)  1577.65  0.0000

unempit, unempjt  125.05  1.0000 take first difference

D(unempit), D(unempjt)  1694.12  0.0000

eduit, edujt  730.62  0.0000 none

Appendix 1. Fisher-ADF test for Unit Roots 
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Appendix 3. Dependent vs Independent Variables Plot 
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