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Abstract: 

This thesis uses panel data for the years 2005-2013 for 290 Swedish municipalities to 

investigate the impact of refugee immigration on unemployment levels with a specific 

focus on local market characteristics and spatial dependencies between local labor 

markets. The topic under investigation is the refugee inflow’s effect over the 

unemployment rates of different groups of labor market participants.  

The results of this study suggest that refugee inflow has significant but trivial effect 

on the unemployment rates of all groups- the refugee inflow modestly increases their 

unemployment rates. Variable of average household income is associated with lower 

unemployment rate, while the unemployment rates rise as the average age and 

demographic dependency ratio variables increase. The significances of these variables 

are similar among the groups of labor market participants, but magnitude are higher to 

the refugees, indicating that their labor market outcome is more sensitive to the 

changes in these variables. Lastly, positive spatial dependencies were found in the 

Swedish municipalities labor market unemployment rates. 
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1. Introduction 

There has been a surge of refugee flows into European countries due to the latest 

humanitarian crisis. Among these countries, Sweden is in the top in terms of the 

number of accepted refugees, both in absolute quantity and relative to the population 

(United Nations, 2016). The increasing refugee immigration has fueled heated 

political debate and polarization in the public discourse and imposed challenges for 

the policymakers to integrate the newcomers into the labor market. The gap between 

immigrant and native employment in Sweden is as wide as 15%, making it the largest 

amongst the developed countries (Eriksson, 2015). The condition is even worse for 

refugees, as in many cases the unemployment is not temporary but rather long-term. 

This thesis aims to investigate how the allocation of refugees affects the local labor 

markets of the recipient municipalities. Moreover, how might such effects differ with 

different groups of labor market participants. 

While investigating the factors that may influence the rate of unemployment among 

refugees and natives, the empirical design particularly addresses spatial dependencies 

between the local labor markets. Many of the previous studies on immigration and 

labor market outcomes focuses on the immigrants in general with micro-data at the 

individual level (e.g. Ruist, 2013; Damm, 2009). Studies focusing on refugee 

immigration and labor market outcomes, however, are rather limited in the literature. 

Bevelander (2011) suggests that high variances may exist across regions in terms of 

the labor market absorption ability of refugees. Local conditions also contribute 

differently to the labor market. The municipalities in Sweden largely work within the 

same institutions: welfare, labor union protection, social insurance, and labor market 

conditions etc. Hence the effect comes with factors other than refugee inflow can be 

filtered out. Further, the spatial dependencies of local labor markets may exist and can 

be controlled. Thus, it motivates the study on the more refined regional level. 

Borjas (2014) on the other hand, argues that the immigration flow’s impact differs to 

different groups of labor market participants. Bojas further proposes that the 

participants can be categories by status (native or not), or by education and skill 

levels. The settlement of refugees and immigrants affects not only other immigrants, 

as they are naturally substitutes, but also to the groups which share similar 

characteristics, for instance low-educated youth populations (Borjas, 2014). So, this 
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study not only investigates on the unemployment effect over native and refugee 

participants, but also for a range of groups. 

Using a panel of 290 municipalities between year 2009 to 2013, this study at hand 

intends to contribute to the existing literature by focusing more specifically on refugee 

immigration, and further elaborating on the labor market spatial dependencies. The 

data at hand has a number of empirical attributes that eliminate potential issues related 

to sorting. Firstly, since the refugee immigration is push-driven, the settlement 

location is not related to the advantages associated with the labor market conditions 

(in contrast to labor immigration), but rather to housing availability at the local level. 

Secondly, the host municipality is assigned to refugees exogenously by the migration 

agency, and only less than 8% of them moved from the originally assigned 

municipality (Ruist, 2013). In addition, the data also included net internal migration 

numbers so that the refugee inflow data is accounted for the internal migration. By the 

use of fixed effects, the empirical model further eliminates potential omitted variable 

bias that would arise from the time-invariant characteristics (or other features that 

change very slowly over time) at the local market levels.  

The results of this study suggest that refugee inflow has significant but trivial effect 

on the unemployment rates of all groups, the inflow increases their unemployment 

modestly. Municipality variable average household income is associated with lower 

unemployment rate. While unemployment rates rise as the municipality’s average age 

and demographic dependency ratio variables increase. The significance of these 

variables is similar among the groups of labor market participants, but magnitude are 

higher to the refugees, indicating that their labor market outcome is more sensitive to 

the changes in these variables. Other variables, such as local spending on Swedish 

course for immigrants, are statistically insignificant in this study. Lastly, positive 

spatial dependencies were found in the Swedish municipalities labor market 

unemployment rates. These results are largely in line with the proposition and 

evidence summarized in Borjas (2014), meanwhile contradict with some others, for 

instance, with Ruist (2013). His result suggests refugee inflow has no unemployment 

effect to the native workforce, but have modest substitute effect over immigrant 

workers.  
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The remainder of this thesis will first introduce a background for refugee immigration 

in Sweden, and an outline of Sweden’s refugee policy. Following that, section 3 

presents a review of previous research and methods. In section 4 the data and 

empirical method is presented, followed by empirical results in section 5, and lastly 

the conclusion section. 
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2. Background1 

There are two major trends in the modern history of immigration flows into Sweden. 

The first is from 1945 to the mid-1970s, where the majority of the immigration was in 

the form of labor migration responding to the growing demand in the manufacturing 

sector as Sweden’s economy took off. After 1975, the immigration trend was 

primarily driven by asylum migrants, following the rise of wars and conflicts around 

the world. Many of the refugees were from non-European countries in the early years. 

Later, a drastic increase in Balkan migration in the early 90s was witnessed after the 

break-up of Yugoslavia and collapse of the communist regimes. More recently, the 

country has experienced a drastic increase in the inflow of refugees from the Middle 

Eastern countries, particularly following the wars in Iraq and Afghanistan after 9-11. 

Unlike economic or labor immigrants, whose primary goal is a better life, the refugees 

are forced to leave their homeland due to natural disaster, warfare, and humanitarian 

crisis.  

Because of its hospitality, Sweden has always been a major host country of all kinds 

of immigrants in the world. However, the increasing rate of unemployment among 

foreigners in Sweden is a big problem to overcome (Södersten, 2004). The situation is 

even worse among the refugees. While their integration into the labor market grown 

difficult, the number of asylum applications skyrocketed, and the waiting time for a 

decision on residence permit has been prolonged (Migration Agency of Sweden, 

2016). Graph 1 presents the number of residence permits granted for refugees in 

comparison with permits granted for work and study. As can be seen in the graph, the 

latter two categories were relatively stable after 2008, in contrast to an upwards trend 

for permits to the refugees.  

As of 2015, according to United Nations High Commissioner for Refugees 

(UNHCR), Sweden ranks 3rd in the world in terms of receiving the largest absolute 

number of applications. Most refugees originate from Syria, Iraq, Afghanistan, and 

Somalia. Even more devastating, 35,800 unaccompanied children applied for asylum 

to Sweden in 2015, which is more than a fivefold increase in one year. As there has 

been no indication of improvement of the situation in Syria, all the major refugee 

                                                 
1 The background part draws heavily on: Edin et al. (2003), Åslund et al. (2006), Eriksson (2015), UNHCR (2016) and Migration 

Agency (Migrationsverket, 2016). 
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heavens such as Sweden, Norway, Finland, and Germany, have tightened their 

refugee policies due to political pressure (Deutsche Welle, the Guardian 2016). 

 

Figure 1 Residence permit granted 

 

Bottom in orange is for refugees. by type, 2000-2015. Source: Migrationsverket, 2017. 

 

The study of the refugee integration in the country first needs a general review of 

Sweden’s major policies concerning this topic. Firstly, the paper gives a general 

picture on the definition of refugees and, how the system works. Then the section will 

briefly introduce the two most critical policies in Sweden concerning the refugee 

settlement and integration - Dispersion Policy (Spridningspolitiken) and the 

Establishment Reform (Estableringsreformen).  
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2.1. Asylum-seekers and Asylum-seeking Process 

In legal terms, a person who seeks protection in another country is an "asylum-

seeker", whereas "refugee" is the term for his or her status after the recognition and 

acceptation from a host country. In daily use, however, these two words are 

commonly interchangeable. For Sweden, according to the Migration Agency of 

Sweden (Migrationsverket), there are three types of refugees: 

Quota refugees: There are around 2000 quota refugees for Sweden to resettle each 

year by the agreement of Sweden and the United Nations. These are usually the most 

distressed ones from disaster, conflict and warfare. 

Convention refugees: These are the ones who are entitled to protection for 

humanitarian reasons, according to the Geneva Convention, related EU regulations, 

and the Swedish Aliens Act. A Convention refugee is, according to the Geneva 

Convention, a person who has reason to fear persecution due to race, nationality, 

religious or political beliefs, gender or sexual orientation, social group and so forth. 

Special refugees: This third category of refugees is those who are recognized by the 

state regulations in a vague definition: individuals who are in "exceptionally 

distressing circumstances" and children in "particularly distressing circumstances". 

This study comprises all the three types of refugees as the Migration Agency data did 

not distinguish the refugee flows by groups. The asylum-seekers must apply to the 

Migration Agency of Sweden, then they are processed and interviewed by the agency 

officials. The process normally takes from a few months to a year, but during the time 

the agency will provide financial and housing assistance. Upon approval of a refugee 

status, he/she will be assigned by the agency to a municipality according to 

availability of housing. The Employment Service and the municipality boards are 

responsible for the integration process.  
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2.2. Geography of Refugees 

One main pattern of immigrants in most countries is the concentration of refugees and 

immigration population in the major cities, or in the areas around them. In Sweden, 

the three largest cities: Stockholm, Gothenburg and Malmö, host almost half of the 

foreign-born population, in the meantime they also have the highest density of 

population in general (Åslund et al., 2008). So, the uneven concentration pattern to 

larger cities in other countries is absent in Sweden thanks to the "dispersion policy" 

(Lemaître, 2007).  

In the 1970s, the large settlement of immigrants had caused burdens to the local 

municipalities with the increased stress on public services. The state government in 

response initiated the "dispersion policy" in 1985, which gave the Migration Agency 

the power to assign refugees to a municipality of residence. In the late 1980s, virtually 

all of Sweden’s municipalities have participated. An asylum seeker, after application, 

will be placed in one of the refugee centers in Sweden to wait for the resettlement 

decision. In theory, municipalities have autonomy over how many refugees they are 

willing to receive, but there is a struggle for power, or bargaining process, between 

the central government (the Migration Agency), the municipality, and other actors 

(Qvist 2012). The municipality is responsible for the whole process, from housing to 

training, education, childcare and other social services. Of course, the municipality, 

by doing so, also receives state compensation. 

The asylum-seeker is of course free to move within Sweden; however, the number of 

movers are very small, implying a relatively insignificant impact from internal 

migration (Ruist, 2013). Evidence provided by Edin et al. (2003) and Åslund et al. 

(2006), illustrates that the geographic distribution before and after this policy reform, 

differed- after reform, personal preferences of refugees are statistically different from 

outcome of the assignment. 

 

  



 

8 
 

2.3 Establishment Reform 

Figure 2 Native-immigrant differential of employment 

 

Legend: lines in the order from above to bottom are employment rate for: native males, native females, 

foreign-born males, foreign-born females. Source: Eriksson (2015) 

 

Another challenge faced by the refugee in Sweden today is the labor market 

integration. There is a significant difference on the labor market performance between 

immigrants and natives- unemployment is much higher among immigrants. Such gap 

is about fifteen percentage points, according to a study conducted by the Swedish 

Government (Eriksson, 2015). For the employed immigrants, the quality of these jobs 

is also much lower for his or her education level (education “downgrading”), and 

many of them have to accept those low-level laborer jobs (Ekberg & Rooth, 2005). 

The obstacles, which are often related and mutually reinforcing, concluded by the 

government, including: language barrier, lack of networks, discrimination and poor 

policies.  

To improve the situation, the government passed the Establishment Reform in 2010 to 

facilitate the labor market integration of the new arrivals. The reform, collaborated by 

various branches of the government, aims to provide assistance in areas like skill 

training, employment support, child care and other livelihood matters. The reform 

also includes related policies that improve processes such as the validation of 

education and skill certification. Every new-comer will get an individual 

establishment plan that suits his or her characteristics and preferences. This  is 

prepared within two months upon the grant of the residence permit. It usually includes 

an orientation course, a language course (Swedish for Immigrants, SFI), employment 

preparation and other labor market programs. The Swedish Public Employment 
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Service (Arbetsförmedlingen) also collaborates in the labor market integration 

progress. Nevertheless, according to Wennström and Öner (2015), the current 

assignment practices do not follow the Establishment Reform. Refugees are not 

assigned by potential labor demand, but usually housing is only available in the rural 

area where has limited job opportunity. 

It has been seven years since the reform and since 2000 several programs have been 

introduced to help the integration process of the refugees. It is still questionable to 

what extent have these polices improved the labor market integration.  
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3. Previous Research 

The very early studies in this field concerned the immigration in general- they did not 

distinguish the types of immigrants, let it be refugees (forced immigrants), labor 

migrants, or movers for any other reasons. For instance, the most influential works of 

migration economics done by Warner and Srole (1945), Handlin (1951) and Wilson 

and Fortes (1980), were all dedicated to labor immigrants from the Latin American 

countries to the United States, from different angles. There are streams of studies on 

the US, as it is known as an immigration country (see a survey by Rivera-Batiz & 

Sechzer, 1991). Studies on European countries came in the 1990s (see for instance 

DeNew and Zimmermann, 1994; Gang and Rivera-Batiz, 1994).  

Although research devoted specifically to forced immigration grew through the years, 

it is still heavily underrepresented compared to studies on immigration in general 

(Selm, 2003). Nevertheless, forced immigrants and labor immigrants share the same 

social and economic patterns. Moreover, forced immigrants and labor immigrants 

have similar labor market challenges (Hein, 1993; Eriksson, 2015). Therefore, these 

studies, regardless of the category of immigrants under consideration are of great 

value for this study to refer to. 

There are two main directions of research on the labor market effect of refugee 

immigration: one is the study on effect of the massive inflow on the native labor 

market; and secondly, research on the factors affecting refugees labor market 

integration.  

There is abundant literature that deals with the first problem. To name a few, 

D’Amuri, Ottaviano and Peri’s (2010) study on Germany, Card’s (2009) research on 

U.S.; they find no empirical evidence to suggest refugee inflow would have any effect 

on employment probabilities of the natives. More ambitiously, Ruist (2013), for 

instance, applies a large panel of countries, concluding the same for all parts of the 

world. However, the earlier immigrants from high-income-countries would partially 

substitute their peers from the low-income countries. However, the main question, i.e. 

the employment challenges that the refugees face, still puzzles researchers.  

The main opposition party is Borjas, in his book which summarized his previous 

research under such topic, Borjas (2014) argues that immigration flow’s impact 
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differs to different groups of labor market participants. Bojas further proposes that the 

participants can be categories by status (native or not), or by education and skill 

levels. The settlement of refugees and immigrants affects not only other immigrants, 

as they are naturally substitutes, but also to the groups which share similar 

characteristics, for instance low-educated youth populations (Borjas, 2014). So, this 

study not only investigates on the unemployment effect over native and refugee 

participants, but also for a range of groups. 

But what exactly affect the chance of being employed, hence reducing the 

unemployment rates? Dominant theories explain this mainly have perspectives from a 

demand-side as well as a supply-side. 

 

 

 

 

3.1. Demand-Side  

Immigrants, especially those migrating from poorer countries to an advanced 

economy, firstly will face the challenge of the changing labor demand in the host 

country. With globalization, the manufacturing jobs in the developed world have 

largely moved to the emerging economies during the last decades. This shift affects 

both native workers and immigrants, especially those who has lower education level. 

It was captured by Sassen (1988) who documents how this global economic structure 

transition deteriorated the labor market condition for the immigrant workers in the 

first world metropoles of New York, London, and Tokyo. The manufacturing sector 

was disappearing as the cities transformed into professional service providers. These 

high-level professional jobs are contended by the highly-educated native labor pool, 

while the low-end occupations are often left with the immigrants. Moreover, with the 

constant technology upgrades, productivity is improved radically. Hence the low-level 

jobs are in danger of being replaced by automatic machines (Lundh and Ohlsson, 

1994). This trend has changed the demand-side in labor market- firms are looking for 

highly educated and skilled talents, while demand for low-skilled labor is falling fast. 
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Sweden, too, witnessed this structural change since the 1970s. The shifting of the 

manufacturing jobs caused significant negative consequences for the workers with a 

low-intermediate level of education (Ekholm and Hakkala, 2006). For immigrants, 

especially the ones with a greater cultural distance, such structural change makes it 

harder for them to adjust (Scott, 1999). Eventually, Sweden transformed itself into an 

economy with advanced technological industries (telecoms, engineering, software 

development, etc.). During the transition, layoffs were witnessed, but the majority of 

the native workers adjusted well- the intra-industry labor turnover of Sweden was 

among the highest in the world, thanks to the state-provided retraining programs 

(Andersson, Gustafsson and Lundberg, 1998). 

The structural change, on the other hand, also brings about new opportunities. Blix 

(2017) argues that the changes did cause problems, but a transition into the era of 

digitalization could also shift the “occupational ladder” downwards thanks to the 

decrease in the skill demand. Some previous ‘high-level’ jobs could now be well-

handled by a wider labor pool. Further, digitalization creates new jobs and facilitates 

structural adjustment of the labor market. A person with low or even no education can 

participate in the so-called 'platform-based labor market', for instance, becoming an 

Uber driver. Hence, Blix (2017) argues, the labor market effect of the structural shift 

is mixed and is much dependent on good policies which support the labor market 

adjustment. 

The intra-region structural differences also contribute to the labor demand challenges. 

The local labor markets are largely defined by its major sector or industry clusters, as 

noted by Lindqvist, Malmberg and Solvell (2008). For instance, automotive and 

production sectors are the major players in Gothenburg (which are shrinking), while 

in Stockholm there is a growing ICT (Internet, Communications and Technology) 

cluster. Depending on different specialization and industrial dynamic, the labor 

demand of the region also differs a lot in terms of quantity, education level, and skill 

set, argued by Lindqvist et al. (2008).  

Moreover, larger and more diversified local labor markets, like the greater Stockholm 

area, provide a greater chance for job matching across sectors and skill levels. In these 

markets, a higher level of education and higher internal mobility (intra-industry, or 

between firms) is also witnessed, while there is a higher external mobility 
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characterizes the smaller local labor markets (Power and Lundmark, 2004). 

Consequently, it is critical to take the local characteristics into consideration in the 

labor market integration process for refugees.  

Short-term shocks in local labor demand also have a strong influence on labor 

demand. For instance, in the 1990s, due to a high demand for low-level service 

providers in Stockholm, low-educated immigrants performed better in terms of 

integration than their high-educated peers (Andersson 1996). 

Apart from the structural and local demand challenges, other challenges consist of, 

but are not limited to, requirements for language competence, possible discrimination 

from the demand-side to name a few. Moreover, Bevelander (2000) argues that 

besides the structural change, language skills, specialized skills, cultural knowledge, 

interpersonal skills and human capital factors present challenges for the immigrant. 

Hence, the training that fulfills demand-side’s requirements is more important for the 

medium-low-skilled workers. According to Acs and Loprest (2008), it is not the 

education level that is relevant, but rather particular specialized skills. So that in some 

cases, education or experience may be irrelevant in the labor market.  

 

 

 

 

3.2. Supply-Side  

Current research on the demand-side challenges for refugees is quite clear and has 

consistent result that the major challenge is the mismatch of skill demand and supply 

resulted from the structural change. However, on the supply-side, research is more 

complicated. 

Human Capital 

From the suppliers of labor themselves, i.e., the human capital angle, arises a line of 

studies addressing the issue of “education downgrading”, pioneered by Chiswick 

(1978). This research utilizes a 1970 U.S. census data and finds that the immigrants 
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who have English as their mother tongue outperform other immigrants whose first 

language is not English in the labor market. More importantly, his study suggests that 

the years of schooling in the home country and enrollment in a skill training program 

in the US have a significant and positive contribution to their labor market outcome. 

That is to say the human capital developed home or away, is crucial for the 

immigrants in the new country.  

Borjas (1985) further develops Chiswick’s research by using an extended survey 

dataset. His study suggests that the variance of ‘human capital quality’ (measured as 

average years of home country education) between ethnic groups did, in fact, explain 

the different performance in the U.S. labor market. More research along this line 

recognizes the importance of schooling, language fluency and investment in training 

after immigration (Chiswick and Miller, 1994 & 1995 for Australia, Canada and U.S.; 

Lindley, 2002 for the U.K.). These factors are also found to be empirically significant 

in explaining the likelihood of obtaining a job after moving to Sweden (Bevelander, 

2000).  

More recently, Luik, Emilsson and Bebelander’s (2016) research finds that education 

at refugee’s home country can explain only little of the refugee-to-native employment 

gap. By comparison, if the migrant had education in Sweden, the return to education 

would be much higher than in the origin country, suggesting “education 

downgrading”. 

Bevelander (2011) discovers that not only education factor, but other demographic 

factors, can contribute to the probability of being employed. For instance, in his 

research, younger and better-educated refugees are found to become employed more 

easily. Immigrants from former Yugoslavia have lower unemployment, which may be 

tracked to the effect of a larger co-ethnic population in Sweden. Having children, the 

study finds, negatively affects the chance of getting employed. Further, Bevelander 

(2011) also discovers that living in Stockholm, compared to Gothenburg and Malmö, 

may increase the chance of getting employed. 

Further, Adsera and Chiswick (2004) take the demographic factors in employment 

outcomes across the EU countries. Having above-secondary education benefits the 

immigrant substantially; experience, years since migration, marriage, union 

membership have smaller but positive effects, too. The only negative contributor, 
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found by the two researchers, is the number of children the immigrant has. By gender 

group, the authors also note that the negative coefficient hurts female immigrants 

more (having children), while the positive effects will benefit the males more.  

Lastly, one human capital issue cannot be ignored is its concentration. The 

concentration of human capital not only improves the efficiency of information and 

knowledge sharing, but also labor matching. More importantly, the abundance of 

human capital has a snowball effect, drawing even more people, resources and firms 

to the area (Knudsen, Florida and Gates, 2008). Hence the concentration of human 

capital enlarges the labor pool of both labor demand and supply. 

The renowned research done by Mellander and Florida (2008) concluds that amenities 

(diversity), tolerance and universities are the major contributors to Sweden’s local 

human capital concentration. These three factors work complementarily to each other: 

while the university is a hub for talent, technology and creativity, a vibrant economic 

milieu and tolerance are critical for attracting the pool of creative talent. The 

settlement of the ‘creative class’ would then further draw more settlers, making the 

area even more diverse, open and tolerant. All the forces just mentioned, will in return 

benefit the new settlers’ employment outcomes.  

 

Ethnic Enclaves and Social Capital 

Another main complication lies behind the immigrants’ settlement patterns: ethnic 

enclaves, and social capital associated with that. The extent and quality of ethnic 

enclaves are potentially the most significant spatial condition for an immigrant’s 

success or failure in the labor market while holding overall local unemployment 

constant (Damm, 2012). 

The social relationships (for example, from the same ethnic group, sharing same 

family name) and the network effects the enclaves generate, are even more helpful for 

the aliens, as they are in a weaker position getting information and lacking native 

networks (Portes, 1995; Putnam, 2000). Granovetter (1973) famously acknowledges 

the strength of weak social networks. Montgomery (1994) develops it and reveals that 

an increase in the weak-tie interactions with social group members reduces the 

employment inequality. Naturally, the concentration of human capital, especially of 

the same ethnic groups, is found within the so-called ‘migration countries’. These 
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ethnic ‘enclaves’ may reduce the cost of information transfer, encourage the internal 

trade and market creation (Portes and Bach, 1985; Waldinger and Lichter, 2003), 

which benefits the labor participation for the fellow immigrants. On the other hand, it 

is also an obstacle in the way of bridging out for native social networks. 

These enclaves are often situated in bigger cities, which can be explained by the 

literature on urbanization externalities. For instance, infrastructure, utility, knowledge 

and information sharing (Edin, Fredriksson & Aslund, 2003). Puga (2010) emphasizes 

the effect of smoothing the matching mechanism by a larger pool of suppliers and 

demanders. Putnam (2006) and Buchanan (2002) underlined the importance of social 

capital. Despite the interpersonal links being weak, they are complemented by larger 

mutual social networks. Within the networks, sharing of resources and information 

become much more efficient. Hence in co-ethnic living, it is naturally much easier for 

the inhabitants to build social relationships within the enclave, rather than being out of 

his or her own circle, to bridge out for the outside social capital.  

Consequently, co-ethnic residence limits the new-comer’s interaction with the 

outsiders by imposing isolation on its members from the natives and labor markets 

elsewhere. Wilson and Portes (1980) note such phenomenon in the U.S. They named 

it the ‘economic dualism’: a center-periphery job market segregation, where low 

wage, rare promotion opportunity, and high-level of workers turnover had been a 

distinguishing feature at these enclaves.  

Studies such as Borjas (1998) and Waldinger (2001, 2003) find that in many cases, 

segregation may negatively affect the labor market outcome of its members. 

Moreover, the isolation from the mainstream society also raised stereotype and 

xenophobia, which, in turn, place political pressure over restrictive immigration 

control.  

Edin, Fredriksson and Åslund (2003) investigate such enclaves in Sweden, they find 

that for the less-skilled refugees, living in such enclaves would increase their income, 

as the high-income members gain even more from living in the enclave. Furthermore, 

Aldrich and Waldinger (1990) observe that the enclave market potential inspires 

refugee entrepreneurship and promotion of self-employment. 

 



 

17 
 

3.3. Spatial Dependence 

Most of the literature on immigrants came from labor economics, and the spatial 

factor has been long overlooked. Regional economists, on the other hand, had 

accounted for the fact that bordered regions are not isolated in the real world, there is 

factor mobility, trade and interactions between them. Economists contend that there 

are in fact interdependences between local markets and spatial dependences of the 

regional unemployment rates (Molho, 1995; Burda and Profit, 1996; Buettner, 1999; 

Niebuhr, 2003).  

For instance, Burda and Profit (1996) find that across-local-border labor supply and 

demand, i.e. job searching and recruiting, are significantly influenced by the distance. 

Molho (1995) studies the regional labor markets interactions in the UK. The study 

confirmed the local employment growth’s effect over both local and neighboring 

unemployment. The study found that the effect of spillovers has a low distance 

deterioration and strong spatial dependence because of commuting.  

Burridge and Gordon (1981) and Patacchini and Zenou (2007) both study the regional 

unemployment in the UK. They observe that migration has an equilibrating effect 

over the unemployment differences between regions.  

Other than the UK, for instance, López-Tamayo et al.’s (2000) research on Spanish 

regions, too, find spatial interdependency in the labor markets. Overman and Puga 

(2000) study the relationship of unemployment, economic growth and inequality in 

the sub-country level regions across Europe. On various levels, they find that the 

labor supply and demand in the neighboring regions (between cities, between 

countries) have a spillover effect over the local labor market, and the other way 

around (local to neighbor). However, the magnitude of the spillover effect differs with 

the regional characteristics. 

All the previously mentioned literature agrees on the existence of spatial dependence 

in unemployment rates, but the mechanism behind the dependence is yet to be clearly 

identified (Patacchini and Zenou, 2007). Not to mention the incorporation of spatial 

dependence in the study of refugee’s labor market outcome is even more inadequate. 

Most of the previous research, for instance, Ruist (2013), Damm (2009, 2014) study 
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the topic at the individual level using cross-sectional micro data, hence the spatial 

dependence in local labor market was absent from this line of research.  

Only Bevelander (2011) suggests that great variances may exist between regions, 

across groups, which calls for research on the regional level. Moreover, the 

institutional factors of the regions are also very similar in Sweden. Subsequently, this 

study tries to explore the refugee’s labor market effect, with the inclusion of spatial 

dependence of Swedish municipality labor market.  

 

 

 

3.4. Empirical Methods in Previous Research 

Regarding the empirical strategy, the main limitation of previous research is the self-

sorting problem raising from the endogeneity of location choice of the refugees’ new 

settlement. Hence in many countries, they are concentrated into very few large 

cities/metropolitan areas, the contributors that affect the location choice, are likely to 

affect the labor market performance as well.  

One way to solve this issue is to exploit the variation across the regions. Altonji and 

Card (1991) and Cutler and Glaeser (1997), for instance, make use of different levels 

of regional data to tackle this issue. They argue that this method leads to sorting being 

less a problem. Another way, applied by Borjas (1995), makes use of the children of 

migrants and their settlement being considered exogenous. Borjas (2003) later also 

proposes an empirical set-up which exploits national level human capital variation of 

immigrants, which is extended by Card (2001), whose model makes use of both cross-

region variation and variation across the human capital level. Dustmann, Schonberg 

and Stuhler (2016) argue the models mentioned above have similarities and share the 

same limitations: they are regressing immigrants’ wages on a set of control variables, 

in which human capital variable (education level) is their main focus. Dustmann et al. 

(2016) object that due to “education downgrading” effect, these variables are not 

comparable. Hence, they suggest exploiting variations in other variables in future 

research may be more fruitful.  
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More recent studies, like Akgündüz et al. (2015), take a difference-in-difference 

approach. They exploit the location of Turkish refugee camps, which are concentrated 

near the Turkey-Syria border, so that the rest of Turkey is suitable as a natural control 

group. However, this case of Syrian refugee settlement on the country border is a 

rather special case, so the extent to which this research method and the results can be 

applied to, is quite limited. Likewise, there is another experimental analysis approach 

used by Kling et al. (2006). Based on a lottery program in Boston, the authors can 

take advantage of the random experiment setting to draw meaningful conclusions. The 

more often-applied empirical framework of this field, is the one used by, for instance 

Damm (2009, 2014) on Denmark, on Germany (Glitz, 2011), on Sweden and other 

countries (Edin et al., 2003). It combines micro-data with regional variances. They 

also exploit the exogenous location settlement location by the dipersion policies in 

these countries.  

Most of the studies mentioned earlier are on a country level or devoted to the main 

metropolitan areas, while there are few other studies done at the lower level. 

Bevelander and Lundh (2004) find that the variation of integration is much higher in 

some parts of the country compared to the country average, suggesting that regional 

policy and local labor market condition also contribute to the integration process. The 

municipalities in Sweden largely work within the same institutions: welfare, labor 

union protection, social insurance, and labor market conditions etc. Hence the effect 

comes with factors other than refugee inflow can be filtered out. Further, the spatial 

dependencies of local labor markets may exist and can be controlled. Thus, it 

motivates further study on the more refined regional level with greater details. 

The majority of these works was concerning immigrants in general. Due to the latest 

humanitarian crisis, flow of refugees has surged, which calls for a study devoted 

specially to them with the latest data possible. Furthermore, the existing literature 

heavily depends on longitudinal individual data (usually survey based, the number of 

refugees contained in the survey is scarce). The micro data dismissed relative 

information on local labor market condition. A research at the local level, accounting 

for the regional variances as well as the time trend is needed. Lastly, the spatial 

dependence factor was largely overlooked in previous research, it is only recently that 

spatial dependence is being accounted for in the studies within labor economics.  
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4. Data and Variables 

The main hypothesis of this study is that the unemployment rate of different types of 

workers, is dependent on the flow of refugees and a set of municipality variables. To 

test this hypothesis, the applies a panel data which covers year 2005 to 2013, a 9 year-

period, for all the 290 Swedish municipalities (Kommun). The time coverage is 

limited by data availability. Further, the finest level for the refugee numbers, 

unemployment rates and most of other independent variables this study uses are at the 

municipality level. The whole panel hence gives us a total of 290*9 = 2 610 

observations. Data are sourced from two agencies: The Swedish Migration Agency 

(Migrationsverket), and Statistics Sweden, or SCB (Statistiska Centralbyråns), the 

national statistics agency. 

From the dataset, this study takes on four groups of variables. Main dependent 

variables are: unemployment rate among refugees and unemployment rate for natives. 

For more examinations at more detailed level, other types of unemployment rates also 

serve as dependent variables in separate regressions: long term unemployment rate of 

refugees, unemployment rate of foreign born population, unemployment rate of native 

youths, and unemployment rates by education level (primary, secondary and tertiary). 

Borjas (2014) in his book Immigration Economics propose that the immigration flows 

have negative impact over the labor market participants. The degree of effects may 

differ by their status (native or not), education or skill level. Such effect not only 

impact on other immigrants as they are naturally substitutes, but also to the groups 

which sharing similar characteristics, for instance low-educated youth populations 

(Borjas, 2014). So, this study not only investigates on the unemployment effect over 

native and refugee participants, with different unemployment rates for different 

groups, such empirical method may be fruitful in the examination of the impact on 

groups with different education level. 

Secondly, the independent variable in interest is the refugee inflow, which is the net 

yearly accepted number of refugees related to the respective municipality’s 

population. As discussed, it is hypothesized that this variable should be positively 

related to unemployment rates of both natives and refugees according to Borjas’ 

(2014) theory and empirical finding. On the other hand, other economists have the 

opposite viewpoints and evidence (eg. Card, 2001).  
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Other explanatory variables in the analysis including demographic and municipality 

ones as they are in theory have effect over the local labor market. By including them, 

not only their effect on unemployment rates are controlled, the main factors affect our 

unemployment rates could also be inspected. 

The demographic variables of average age and the dependency ratio (labor force/out 

of labor force population) are used to control the differences in demographic 

structure. Larger these two variables are, the unemployment rates are also in theory 

higher, as the local labor force size is limited. In contrast, a younger municipality is 

often associated with a more active economy and labor demand. 

Demographic variables of share of foreign-born population, and share of college-

educated population are included for similar reason. As discussed in the literature 

review sections, they are supposed to reduce unemployment as higher foreign-born 

population suggests ethnic enclaves where reduces information costs for potential 

participants (Damm, 2009), and higher college population indicated openness and 

active economy (Mellander and Florida, 2008). These hypothises are drawn based 

upon the theoretical foundations of the previous literature (as discussed in Section 3). 

Other municipality characteristics that controlled for are: turnover share of SME, an 

indicator for entrepreneurship and industry varieties, it is hypothesized to negatively 

related to unemployment rate. Local Swedish for Immigrant (SFI) spending per 

student, in theory will diminish the language barriers for the new-comers, should also 

be negatively associated to unemployment rates for refugees. On the other hand, such 

spending might have no effect on the unemployment of the natives. 

Lastly, the municipalities’ taxation revenue, GDP, and average household income, are 

indicators for the overall labor markets. The economic activity directly affects the 

labor markets: they expand as the economy grows, contract during economic 

recessions. Bevelander (2011) argues that these differences in municipality’s local 

economic and labor market conditions are quite significant and henceforth should be 

controlled.  

  



 

22 
 

4.1 Descriptive Statistics 

The Descriptive Statistics and Data Source table (Table 4 in the Appendix) gives an 

overview of all the variables used in this study, their mean and standard deviation, and 

each variable’s respective data source. From above to bottom, we have the main 

dependent variables: unemployment rates of refugees, natives, foreign-born persons, 

but also for native youths (20 ~ 34-year-olds), and by education levels. These 

unemployment rates are supposed to be regressed on the refugee flows (number of 

persons divided by total municipality population). A set of other independent 

variables will be also controlled for, as they’ll capture the economic, institutional and 

demographic effects that may impact the unemployment. 

From the descriptive statistics, we can see that on average, a total of 74 refugees are 

received by every municipality per year, with a standard deviation of 169.70.  This is 

a relative small number, considering the average population is at 32 393. On the other 

hand, we do observe an unpleasant picture in the labor market. The overall 

unemployment rate for native Swedish is on average at 6.4%, by comparison, the 

unemployment rate for foreign-born persons is almost twice that, while the rate 

among refugees is at 17%. On the other hand, long-term unemployment rate among 

refugees is only at 5%. 

Apart from the native-immigrant gap in the labor market, another troubling problem 

often cited by the media is the youth unemployment challenges, which have been 

witnessed across the EU. But when looking into this dataset one can find that in 

Sweden youth unemployment rate has achieved a high level of 26%, above the 

eurozone's 21% (the Guardian, 2016). Another pattern observed is that unemployment 

decreases as education level goes up.  

The above descriptive statistics paints only a general picture of the dataset. It falls 

short on the cross-sectional and cross-time information. Using the Stata package 

‘spmap’, we can plot the variables on map, as the next three sets of figures. The 

immediate figure 3 are the maps of refugee concentration level (refugee flow divided 

by population). We could easily see that more refugees are settled towards the middle-

to-north parts of Sweden (darker areas) from 2005 to 2013. Still, the densest regions 

are always around the greater Stockholm and Gothenburg. The refugee 

unemployment, is much more scattered and is higher in the southern part of the 
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country- this is in drastic geographic contrast to the native inhabitants (Figure 4 and 5 

next page), whose higher unemployment level was observed in the north of the 

country. 

Additionally, the correlation table (Table 5 in the Appendix) summarized the pairwise 

correlations between variables. The coefficients range from -1 to 1, which indicates 

perfect negative correlation and perfect positive correlation, respectively. From the 

correlation table, it is evident to see that for our unemployment measurements, the 

unemployment rate for foreign-born (0.634) is highly correlated with the long-term 

rate of refugees, but also that of the natives (0.702); the unemployment rate for youth 

is also correlated with the rates of primary and secondary educated labor. Hence, the 

respective regressions result for these categories should be similar. 

The other correlations between pairs of unemployment rates are insignificant. For 

other variables, the college degree population share, is correlated with municipality’s 

taxation, income level and GDP, suggesting where a municipality with higher 

education level, its economic output and financial revenue are normally at higher 

level too. GDP variable is witnessed to be highly positively correlated to taxation 

revenue, at a level of 0.955, indicating they almost move to the same direction. Lastly, 

Dependency ratio, is positively correlated with age level, while negatively correlated 

to GDP. From these examinations of the correlation table, we should drop the GDP 

variable from the regressions as it may have serial correlation with other independent 

variables which biases the estimation. Taxation, on the other hand, is a good proxy for 

GDP variable, while causing no serial correlation. 
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Figure 3 Refugee flow 

      

Inflow per population, year 2005 (left) and 2013, (darker color indicates higher value). 

 

Figure 4 Unemployment rate of refugees 

      

year 2005 (left) and 2013, (darker color indicates higher value). 
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Figure 5 Unemployment rate of natives 

      

year 2005 (left) and 2013, (darker color indicates higher value). 
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5. Empirical Design 

As discussed briefly, the main idea and starting point of this study is to investigate the 

unemployment effects of the refugee flows and of other municipality variables under 

a panel data set-up. Therefore, the dataset provides the maximum amount of 

observations across time and space, while it also reduces multi-collinearity problem 

(Gujarati and Porter, 2009).  

Secondly, there might well be effects from the time-invariant characteristics that are 

not captured in the set of variables, so that we need to filter that out to obtain the net 

effect of the explanatory variables. For this purpose, Fixed Effects model (FE) is in 

theory more appropriate as it is focusing on the within-entity variations, and reducing 

the threat of omitted variable bias (Wooldridge, 2001).  

To make sure of it, a simple OLS, Random Effects model and Fixed Effects model 

had been done beforehand with the unemployment rates as dependent variables and 

other parameters as control variables included in the RHS of regression model. This 

Fixed Effects model is built upon with previous empirical literature (Borjas, 2003; 

Altonji and Card, 1991). 

For instance, for the unemployment rate of natives, the models are estimated, then a 

Breusch-Pagan Lagrange multiplier (LM) test statistics is used to test for random 

effects, with the result Chi sq. statistics = 1284.85, p=0.0000, we reject the null. The 

result suggests that there are significant differences across municipalities, so the OLS 

model is not appropriate here. Moreover, Fixed Effects model and Random Effects 

model are regressed, then a Hausman test is done to investigate if the unique errors 

(ui) are correlated with the regressors (H0: they are not). Resulting Chi-sq statistics is 

equal to 304.74 with a p-value of 0.0000 <0.01, which suggests significant correlation 

of errors and the regressors are found. In other words, the fixed effects model is 

appropriate here. Most of the variables are skewed, for instance the most severe ones 

are the unemployment rates, they are all positively skewed (to the left, Skewness 0.76 

+). So, all variables in the regressions were log-transformed to reduce the skew. The 

parameter estimation coefficient (β) in a log-log model is hence the elasticity, i.e. a 

1% increase in X, on average means a β% increase in Y. However, the dependent 

variable itself is percentage points, so that on average, the estimator suggests a 1 unit 

change in X is correlated with a [β*(Y/X)] units change in Y, despite its complication.  
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Other diagnostic statistic tests were also applied: for instance, the Wooldridge test for 

autocorrelation and Modified Wald test for heteroskedasticity in fixed effect 

regression model. Results suggest that the panel presents autocorrelation and 

heteroskedasticity problem. Consequently, robust standard errors were used in all 

regressions. Gross (1998) recommends that lagged terms to be also included, together, 

as it takes time for new-settlers to participate, so the lagged refugee flow variable 

should be added in. In Sweden, the integration program takes over a year so that 2-

period-lagged terms were included. Models without the lagged refugee flow terms are 

also estimated, as will be discussed in later section. 

Finally, it comes to the following Fixed Effects model: 

𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑖𝑡 = 𝛼𝑖 + 𝛽 ∗ 𝑟𝑒𝑓𝑢𝑔𝑒𝑒𝑖𝑡 +  𝛾 ∗ 𝑟𝑒𝑓𝑢𝑔𝑒𝑒𝑖 ,𝑡−1 + 𝜃 ∗ 𝑟𝑒𝑓𝑢𝑔𝑒𝑒𝑖 ,𝑡−2

+  𝝋𝑿𝒊𝒕+𝜀𝑖𝑡 

Where, unemploy denotes unemployment rates for different groups of labor market 

participants, refugee for refugee flows related to population, and X is a set of 

demographic and municipality variables that are described in the data section (Section 

4), and 𝜀 is the error term. 

To further check the validity of this model, step-wise regressions are estimated. The 

following were estimated: with independent variables: main interested variable only 

(refugee inflow), main interest variable +demographic variable, main interests + 

municipality variables and the full model. Unobserved variable bias may exist in the 

simpler models, and it is observed that the more independent variables included in the 

right hand of the regressions, the better the models perform. So, in later regressions, 

the three types of right hand side variables are all included: refugee flow, 

demographic variables and municipality variables. Due to page limitation, step-wise 

regression results are in the Appendix tables: Fixed Effects model see Tables 6 & 7 in 

Appendix, Spatial Autoregressive Regressions check Tables 8 & 9 in Appendix. 

Further, tests for model misspecification and selection criteria agreed with the above 

function form. Lastly, the panel unit-root, Levin-Lin-Chu tests were also applied to 

the variables, and results show that they are stationary. 
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5.1 Spatial Dependency in Local Labor Markets 

As discussed, it is reasonable to assume that neighboring regions may have strong 

connection, hence their local labor markets should be also inter-dependent with each 

other.  

Spatial dependence was seldom included in the study of immigrants, but was not new 

in other domain of research. As early as in 1970, statistician Tobler took a geographic 

law into the social science research: “Everything is related to everything else, but near 

things are more related than distant things” (Tobler, 1970, p.234). However, it’s long 

been ignored in social science and economics, especially in regional labor market 

studies. It is not until the late1990s, with the studies of EU inequalities below the 

country level, researchers found much more detailed information that was not 

captured by national averages. Since then, the phenomenon of unemployment clusters 

captured the attention of researchers (Overman and Puga, 2002). Just as the 

agglomeration of industries, geographical concentrations of other regional 

characteristics may contribute to the employment/unemployment clusters. For 

instance, regions located in proximity may rely on the same or similar industries, 

same demanded skill-level, and are more likely to have similar demographic 

compositions. Regions are also far more easily affected by changes in the neighboring 

regions than other places across the state, hence the clustering and polarization of 

regional unemployment are further fueled (Overman and Puga, 2002). There is 

growing empirical literature that provides evidence to confirm spatial dependence in 

unemployment rates (eg. Molho, 1995; Burgess and Profit, 2001; Niebuhr, 2003) 

across the world and from different levels. 

In the research on spatial dependency, the Moran’s I test is widely used to test both 

local and global spatial autocorrelation (Anselin, 1995). For this study, our dataset 

failed to reject the null hypothesis of the global or local Moran’ I test, which means 

there is spatial autocorrelation. So, the evidence supports the previous reasoning, and 

a spatially lagged dependent variable should be added into the regression model. The 

SAR (spatial autoregressive, or spatial lagged model) is the basic form, The SAR 

model assumes values of Y in each municipality are affected by the Ys of the 

neighboring regions. After estimating a few models for this study, the AIC selection 

criterion is lower compared to others, suggesting the SAR model is a better fit: 
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 y=(ρ)Wy + (β) X+ ε 

 

where, ρ and β are the coefficients, Wy = spatially weighted (lagged) dependent 

variable, X: matrix of explanatory variable, and ε error vector. For more technical 

details, please refer to Drukker et al. (2013), Ward and Gleditsch (2008). 

To take the spatial dependency into account in this study, the standard procedures 

(Pisati, 2001) are as follows. Fisrstly the ‘shape files’ are obtained, which contain the 

geographic locations (longitude and latitude information) for all the Swedish 

municipalities. The Statistics Sweden (SCB) provided such files (Kommungränser 

SCB).  

After combining them with the dataset of this study, a spatial matrix (W in the 

function above) could be developed. The method used is inverse-distance matrix: W ij 

= 1/D(i, j) where D(i, j) is the distance i to j which Stata calculated from the coordinates. 

This matrix is then normalized to limit the inter-dependence, which diminishes with 

distance.  

Finally, we could use the Stata’s ‘spregxt’ package for the estimation of spatial panel 

regression models (Shehata, 2016). For the sack of more robust results, linear 

regression with panel-corrected standard errors (xtpcse) with fixed effects model was 

applied in all regressions, which improves the usual problems encountered, for 

example, autocorrelation and heteroskedasticity.  
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6. Empirical Results and Analysis 

In this section, the regression results and empirical analysis are presented. We will 

look into the labor market effect carried with the refugee flow- how does the flow, as 

well as other local characteristics might affect the unemployment rates for different 

group of people. The section will first present the two tables of results from Fixed 

Effects Model (FE), then the Spatial Lagged Model (SAR).  

 

6.1 FE Model Regression Results 

Table 1 on next page summarizes eight estimations, each one with its respective 

dependent variable (unemployment rate), and the parameter estimations, robust 

standard errors, and the significance (stars) were reported in the corresponding cells.  

The models are estimated to test the effects on each of the unemployment rates for the 

eight groups (from column 1 to 8). All the eight models behaved rather uniformly, in 

terms of the performance of the models and estimator results. The adjusted R2 number 

is relatively poor, suggesting the models have modest explanatory power. On the 

other hand, under the F test, its null hypothesis that all parameters in each regression 

jointly equal to 0 are rejected across the board, indicate that in each regression, the 

estimated parameters are not all jointly insignificant. 

In column (1), the model which regresses refugee unemployment rate over the set of 

independent variables. Due to its weak explanation power (R2 = 0.02), only one 

parameter, the lagged refugee flow, tested to be significant. The lagged refugee flow 

is associated with lower contemporary unemployment rate of the refugees, keeping 

other things constant. The college-educated population share, here in this case, is on 

the margin of significance, but its sign is positive, which contracts model (2) ~ (5), 

where they are estimated to be negative and highly significant. Again, due to the low 

explanation power of this regression model, it is hard to draw meaningful conclusion. 

Moving to column (2), the model regresses long-term unemployment rate for 

refugees. The main interested variables, refugee flow and lagged (t-2) refugee flow are 

significant, but differs with each other in the sign- while contemporary flow reduces 

the long-term unemployment, the lagged (t-2) flow adds to it. The FE regression 
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without the lagged refugee flow terms are also estimated, results see Table 10 in the 

Appendix, they, however, does not improve the regression performance. 

In the population, foreign-born share and college-educated share are both significant, 

and related to lower unemployment rate, as hypothesized. This indicates that 

municipality with higher education level and more variety in ethnic, are normally 

more open to immigrants and refugees. The average age variable is also significant, 

the value suggests a high degree of elasticity of long-term unemployment rate to the 

change in average age across municipalities. The older the population, reduces the 

long-term unemployment among refugees. Moreover, local taxation revenue and 

spending on Swedish courses for foreigners are associated with lower long-run 

unemployment. The parameter income level, on the other hand, indicating higher 

average income is associated with higher degree of refugees’ long-term 

unemployment, which may due to the fact that higher income level is often associated 

with industrial concentration rather than diversity and competition which are related 

to a higher labor demand (Izraeli & Murphy 2003). The column (3) for the foreign-

born (regardless refugee status or not) unemployment, shows much the same results in 

the variables’ significances. This is not surprising because the two, foreign-born 

unemployment, and long-term refugee unemployment shows high degree of 

correlation in the correlation table of the descriptive statistics section. 

Columns (4) ~ (8) provides the comparison of regress results for the native workers. 

Firstly, refugee flow is negatively associated with the unemployment rates, across 

models (4) ~ (8). For other variables are similar for model (4) and (5): foreign-born 

share, college-educated share, average age and dependency ratio tested negatively 

related with their unemployment rates. The last two variables, taxation revenue and 

the average income, like before, is highly significant and have the opposite of signs. 

Variables college-educated population and demographic dependency ratio are only 

significant and negative for higher degree of education workers (secondary and 

tertiary), but not significant for the workers only with primary education. 

In summary, it can be observed from Table 1 that the factors influencing 

unemployment of long-term refugees and foreign-born persons are similar. While 

natives, native youth and workers hinger education level share similarities in their 

parameters. Nevertheless, due to the modest explanation power of the models, the 
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magnitude and signs of parameters share high degree of similarities across all models 

except model (1). We need to improve the regressions with controls of the spatial 

dependencies.   
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Table 1 Regression results of Fixed Effects model 

 (1) (2) (3) (4) (5) (6) (7) (8) 

Dep Var: Unemployment Rate of: Refugee 
Refugee 

long-term 

Foreign-

Born 
Native 

Native 

Youth 

Education 

level: 

primary 

Secondary Tertiary 

Refugee Flow -0.024 -0.149 -0.050 -0.047 -0.059 -0.048 -0.051 -0.056 

 (0.023) (0.026)*** (0.010)*** (0.007)*** (0.008)*** (0.008)*** (0.008)*** (0.010)*** 

Refugee Flow lagged t-1 0.032 -0.003 -0.011 -0.004 -0.004 -0.016 -0.001 0.012 

 (0.024) (0.030) (0.011) (0.007) (0.008) (0.008)** (0.008) (0.009) 

Refugee Flow lagged t-2 -0.049 0.113 0.011 -0.007 0.004 0.000 -0.001 -0.006 

 (0.019)*** (0.024)*** (0.009) (0.006) (0.009) (0.008) (0.007) (0.008) 

Foreign-born per population 0.398 -1.158 0.239 -0.720 -0.331 -0.104 -0.401 -0.420 

 (0.310) (0.449)** (0.194) (0.112)*** (0.138)** (0.134) (0.121)*** (0.136)*** 

College-educated per population 1.174 -2.510 -1.184 -1.047 -0.915 -0.447 -1.436 -0.940 

 (0.663)* (0.912)*** (0.342)*** (0.251)*** (0.303)*** (0.285) (0.259)*** (0.317)*** 

Demographic Dependency Ratio 1.073 -0.737 -0.815 -0.893 0.181 0.160 -0.257 -0.338 

 (0.991) (1.518) (0.588) (0.420)** (0.500) (0.539) (0.460) (0.480) 

Average Age -1.899 -6.267 -0.798 -1.339 -3.080 -2.034 -1.752 -1.964 

 (2.338) (2.926)** (1.454) (1.004) (1.202)** (1.296) (1.052)* (1.228) 

SME Turnover Share -0.082 0.011 0.018 0.078 0.066 0.016 0.064 0.017 

 (0.123) (0.136) (0.055) (0.056) (0.044) (0.064) (0.050) (0.050) 

Swedish course spending 0.019 -0.046 -0.006 -0.000 0.013 0.004 0.008 -0.000 

 (0.022) (0.024)* (0.011) (0.010) (0.011) (0.012) (0.010) (0.010) 

Taxation Revenue 0.116 -4.718 -2.424 -2.254 -2.691 -2.405 -2.245 -2.278 

 (0.894) (1.208)*** (0.504)*** (0.313)*** (0.396)*** (0.376)*** (0.335)*** (0.404)*** 

Average income -0.864 10.768 4.972 4.634 4.837 4.904 4.691 3.891 

 (1.244) (1.629)*** (0.644)*** (0.437)*** (0.566)*** (0.501)*** (0.492)*** (0.542)*** 

Constant 17.096 -43.692 -20.106 -18.954 -11.081 -19.080 -20.764 -8.581 

 (11.919) (14.772)*** (6.203)*** (5.050)*** (5.645)* (5.569)*** (5.014)*** (5.940) 

         

F statistic 2.96 19.91 20.56 24.54 17.22 27.17 20.98 15.07 

Prob>F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Adjusted R sq 0.02 0.20 0.19 0.23 0.16 0.27 0.18 0.14 

R sq within 0.03 0.20 0.20 0.23 0.17 0.27 0.19 0.15 

R sq between 0.00 0.18 0.00 0.03 0.01 0.01 0.00 0.00 

R sq overall 0.00 0.06 0.00 0.02 0.01 0.01 0.00 0.00 

* indicates significance at the 10% level, ** at the 5% level, and *** at the 1% level; all variables are in logarithm form. 

 



 

34 
 

6.3 Labor Market Effects – Spatial Panel Lag Regression  

In a spatial lagged panel model, the ordinary least squares (OLS) regression results 

are biased and inconsistent with the spatial weight matrix because of the violation of 

the OLS assumptions on the error term. To solve this, according to Ord (1975) and 

Pesaran and Tosetti (2011), Maximum Likelihood (ML) method would be the best 

alternative, in the fixed effects panel, Maximum Likelihood offers consistent 

estimations of the parameters. The ML SAR estimations are done by the ‘spregxt’ 

Stata package (Shehata, 2016). The results are summarized in Table 2 on next page. 

First, the spatial autocorrelation we are controlling for, i.e. the Rho parameters at the 

bottom of the Table 2, measures the average influence on observations by their 

proximate observations. In our SAR models, Rho are all significant and positive, with 

the only exception of model (1), where this parameter is at the edge of significance 

(0.10 level), and slightly negative. Negative spatial autocorrelation suggesting the 

closer local labor markets may be more divergent in their characteristics. Negative 

spatial autocorrelation of local level unemployment rates is not uncommon in areas 

where labor competitions are at a high level- growth of local labor market, attracts 

skilled labor from neighbors, hence diminishes their growth (“backwash effect”), as 

discussed by Myrdal (1957). Figure 6 in the Appendix provides illustrative examples 

for both positive and negative spatial autocorrelation. Nonetheless, at higher 

significance levels, Rho parameters in model (2) to (8) are all positive and the 

estimated values are much higher. This providing evidence to confirm the 

municipalities’ spatial autocorrelation in the unemployment rates.  

Looking at the first four models, columns (1) ~ (4), our main interested variable, the 

refugee flow, are significant, however their signs move to positive, compared to the 

Fixed Effects model that did not take spatial autocorrelation into account.  

By horizontal comparison, average age, as hypothesized, increases with the increase 

of unemployment rates across the models (2) to (8), suggesting that older community 

may be associated with less active economy and limited labor demand. This variable 

was not significant in previous FE models.  

Similarly, another demographic variable, the dependency ratio, now becomes 

significant and is positively correlated with the unemployment of refugees, 
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immigrants, and natives. Just like the age variable, this indicates older the population 

is, unemployment level higher, keeping other factors unchanged.  

College-educated population, reduces native youths’ unemployment, but increases 

with the long-term refugees’ unemployment. The foreign-born population, reduces 

immigrants’ unemployment, however, are positively related to unemployment of 

native youth, and with workers of all education level.  

Moving into the municipality variables, the entrepreneurship activity, measured by the 

turnover share of Small-median enterprise (SME), reduces long-term unemployment 

rate of refugees. In contrast, SME turnover share is related to higher unemployment 

for natives, youths, and workers with primary and secondary education.  

Spending on the Swedish course for immigrants also changed sign compared to model 

without spatial autocorrelation factor, although the magnitude (3rd digit after decimal) 

is quite trivial which is dismissible.  

Interestingly, taxation revenue and average income have opposite signs across models 

(2) to (8). While unemployment rates increase with taxation revenue, they decline as 

average income goes up. In contrast to previous Fixed Effects model, tax revenue 

changed signs while average income stays the same.  

In summary, after taken the spatial autocorrelation into consideration, the regressions 

have higher explanatory power than the previous Fixed Effects model, as suggested 

by the Wald test statistics, and R2 values. More variables became significant, while 

some of the variables changed signs. Regarding the spatial dependence, i.e. the Rho 

parameter, tested to be significant, as hypothesized, however the signs are negative, 

reflecting that the unemployment rates among municipalities are with negative spatial 

dependencies. 

  



 

36 
 

Table 2 Spatial Panel Lag regression results (ML SAR) 

 (1) (2) (3) (4) (5) (6) (7) (8) 

Dep Var: Unemployment Rates 

of: 
Refugee 

Refugee 

long-term 

Foreign-

Born 
Native 

Native 

Youth 

Education 

level: primary 
Secondary Tertiary 

Refugee Flow 0.011 0.048 0.014 0.010 0.003 0.001 0.002 0.003 

 (0.005)** (0.012)*** (0.003)*** (0.003)*** (0.002) (0.003) (0.003) (0.002) 

Foreign-born per population 0.015 -0.025 -0.058 -0.013 0.049 0.095 0.077 0.106 

 (0.020) (0.036) (0.017)*** (0.013) (0.011)*** (0.013)*** (0.011)*** (0.011)*** 

College-educated per population 0.081 0.398 -0.002 0.013 -0.172 -0.009 0.019 -0.153 

 (0.048)* (0.080)*** (0.038) (0.031) (0.030)*** (0.031) (0.027) (0.028)*** 

Demographic Dependency Ratio 0.026 -0.019 0.027 0.011 0.003 -0.001 -0.002 -0.003 

 (0.006)*** (0.010)* (0.004)*** (0.004)*** (0.003) (0.003) (0.003) (0.003) 

Average Age -0.020 1.137 0.837 1.224 0.655 0.685 0.915 0.545 

 (0.156) (0.283)*** (0.123)*** (0.102)*** (0.091)*** (0.095)*** (0.085)*** (0.086)*** 

SME Turnover Share -0.000 -0.135 0.009 0.014 0.031 0.032 0.045 0.020 

 (0.026) (0.037)*** (0.012) (0.007)** (0.010)*** (0.010)*** (0.011)*** (0.010)* 

Swedish course spending 0.002 -0.004 0.008 0.004 0.003 0.003 0.004 0.005 

 (0.002) (0.003) (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.001)*** (0.001)*** 

Taxation Revenue -0.012 -0.126 0.127 0.072 0.054 0.057 0.056 0.054 

 (0.013) (0.023)*** (0.010)*** (0.008)*** (0.008)*** (0.008)*** (0.008)*** (0.007)*** 

Average Income 0.030 -0.983 -0.967 -0.985 -0.276 -0.255 -0.326 -0.234 

 (0.045) (0.132)*** (0.058)*** (0.047)*** (0.026)*** (0.026)*** (0.024)*** (0.024)*** 

Constant 2.969 11.919 6.888 6.777 -0.082 -0.060 -0.136 0.035 

 (0.158)*** (2.300)*** (0.988)*** (0.824)*** (0.057) (0.060) (0.046)*** (0.055) 

Rho -0.072 0.843 0.923 0.794 0.978 0.947 0.972 0.958 

 (0.043)* (0.035)*** (0.023)*** (0.033)*** (0.007)*** (0.016)*** (0.009)*** (0.013)*** 

Sigma 0.373 0.441 0.259 0.207 0.222 0.240 0.219 0.220 

 (0.006)*** (0.009)*** (0.004)*** (0.003)*** (0.004)*** (0.004)*** (0.003)*** (0.003)*** 

         

Wald Test 2.5113 76.2836 531.7884 185.9144 367.6369 170.3534 238.0668 303.0237 

P-Value > Chi2 0.9806 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

         

* indicates significance at the 10% level, ** at the 5% level, and *** at the 1% level. 
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7. Conclusion 

After cross-checking the results from previous empirical section with higher trust 

level on the SAR model, the main empirical findings of this study can be summarized 

in the table below. Negative means virtuous for the improvement of labor market 

participation (reduce unemployment), in the table below, we are using * to indicate 

that, while x denotes the opposite. Blank cells indicate inclusive or insignificance.  

 

 Table 3 Main empirical findings  

* denotes significant effect on unemployment reduction; x denotes factors 

increase unemployment rate; Blank cells: inconclusive results 

  

Unemployment Rate of: Refugee Refugee 

Long-term 

Immigrants Native Native 

Youth 

Spatially Lagged Dep. Var. 

Negative Spatial 

Dependency 

(low significance) 

Positive 

Spatial 

Dependency 

Positive 

Spatial 

Dependency 

Positive 

Spatial 

Dependency 

Positive 

Spatial 

Dependency 

Refugee inflow 
x  

(slight effect) 

x  

(slight effect) 

x  

(slight effect) 

x  

(slight effect) 

x  

(slight effect) 

Immigrants (foreign-borns)     *   x 

College-educated population  x     * 

Demographic dependency 

ratio 
x   x x x 

Average age x x x x x 

SMEs turnover share   * x x x 

SFI Spending           

Taxation revenue  * x x x 

Average household Income * * * * * 
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The purpose of this paper is two-fold, one is to investigate refugee inflow’s impact on 

different groups of labor market participants and how they compare, the other is to 

examine what characteristics impact the labor market integration.  

The most heated debate around refugee or immigrant in general is the claim that they 

may take over the jobs from the locals, especially the younger and less-educated 

workers. The empirical findings in this study suggest that inflow of refugees is 

associated with higher unemployment rates, not only for natives, but also for other 

refugees. It should be noted though, the magnitude of the effect (elasticity) is rather 

small.  

This finding is in line with Borjas (2014), who finds correlation exists between 

immigrants and the labor market outcomes of natives, and the groups sharing similar 

characteristics with the immigrants: 

“immigration has consequences, and these consequences generally imply that 

some people lose while others benefit...” (Borjas 2014: p.4). 

Nonetheless, other literature on the unemployment effects of immigration disagrees, 

for example Ruist (2013) for Sweden; Card (2005) and Friedberg and Hunt (1995) 

review a set of studies across regions and countries and have not find such effects.  

Secondly, we do found evidence to support strong spatial dependency in labor 

markets across the board. Krugman (1991) illustrated that factors as small as transport 

cost would have huge impact on the local spatial concentration pattern. The intuition 

behind that is not only transportation and transaction costs, but also information 

exchange cost more and more with distance, so that spatial concentration is formed. It 

is evident that this works the same way for job matching in the labor pool.  

For the demographic variables, Regions with a higher education level in theory may 

be more open and friendly to the new-settlers. However, in this study, the empirical 

evidence suggests the effects insignificant.  

Ethnic enclaves (measured as foreign-born populations), as discussed thoroughly in 

the literature review part, largely benefit immigrants’ labor market participation in 

general, but not significant specifically to refugees. Age and dependency ratio are 

negatively related to unemployment rates for all groups. 
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Look into municipality characteristics, a higher degree of entrepreneurship (higher 

SME share) will fuel the labor market for refugees in the long-run, but not so for 

natives. Language course spending, too, theoretically could benefit the chance of 

immigrants on the labor market, but in this study, they are statistically insignificant, 

which contradicts previous theories. The overall household income level of a region 

affects its labor market condition as well, it reduces unemployment rates for all 

groups. 

Few policy implications could be drawn from the empirical findings. First, a better 

local economic condition directly reduces all kinds of unemployment rates. Therefore, 

besides the integration policies, the most important job for the local government to do, 

is to improve the economic growth. Some of the integration policies, here in this study 

for instance, the Swedish For Immigrant (SFI) courses, while cost the local 

government a lot, have no significant effect on improvement of refugee 

unemployment rate. Of course, the policy-makers should evaluate the program by 

quality, rather than the money spent. 

Moreover, for the assignment of refugees, the Swedish Migration Agency should take 

local demographics into consideration. Refugees assigned to municipalities with 

younger population and active economic activities, are less likely to be unemployed 

on average, keeping other factors constant.  

The limitation of this paper is that the time coverage is only 9 years due to data 

availability, so the effect on labor market from the latest Syrian refugee flow is not 

captured. The period covered the 2008 Financial Crisis, which may have abnormal 

variation in the data. Future studies under this topic could make use of the latest 

Syrian crisis, and could combine regional data with individual data if accessible, to 

exploit much more detailed information. It might be fruitful to focus on the various 

ethnic enclaves in Sweden to investigate how they differ in helping new-settlers to 

integrate.   
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9. Appendix 

 

Table 4 Descriptive statistics and data source 

Variable Mean Std Note Source 

Unemployment rate of 

foreign-borns 

11.47423 (3.54368) unemployment rate of foreign-

born population 
SCB, code: AA0003P7 

Unemployment Natives 
6.403279 (1.949832) unemployment rate of native-born 

population 
SCB, code: AA0003P7 

Unemployment Native 

youth 

25.93701 (7.845957) unemployment rate of native 

younger population (30 yr below) 
SCB, code: AA0003P7 

Unemployment of people 

with primary education 

8.923218 (2.451982) unemployment rate by education 

level 
SCB, code: AA0003P7 

Unemployment secondary 

education 

7.588123 (2.17357) unemployment rate by education 

level 
SCB, code: AA0003P7 

Unemployment tertiary 

education 

5.275134 (1.62749) unemployment rate by education 

level 
SCB, code: AA0003P7 

Unemployment refugees 
17.31131 (7.082441) unemployment rate of refugees; 

Percentage 
SCB, code: AA0003P7 

Unemployment refugees 

long term 

4.690608 (3.052532) Long-term unemployment rate of 

refugees; Percentage 
SCB, code: AA0003P9 

Refugee Flow 
74.10372 (169.7014) Municipality receives; Yearly, net 

internal migration accounted  
Migration Agency 

Average age 42.76339 (2.498099) Average age for municipality SCB, code: BE0101G9 

Average income 209467.7 (34796.83) Average income SCB, code: OE0701AE 

College population 7553.56 (21677.22) College educated population share SCB, code: UF0506A1 

Foreign born population 4612.101 (14091.38) Foreign-born population share  SCB, code: BE0101T0 

Total Population 32393 (63960.84) 

Population number at year end, 

used to weight the refugee, 

college, foreign variables 

SCB, code: BE0101N1 

GDP 11343.38 (38144.06) In Millions of KR SCB, code: OE0110E6 

Local Taxation Revenue 
1705720 (3686298) Taxation from taxable income in 

thousands 
SCB, code: OE0701A8 

Dependency Ratio 

79.71936 (7.543614) Demographic dependency ratio 

(the very young & old persons / 

working age population) 

SCB, code: 000000RA 

SFI Spending 

46407.34 (31028.11) SFI (Swedish course for 

immigrants) spending for student 

per year in kr 

SCB, code: OE0107A4 

Obs. 2610    

  



 

 

Table 5 Variables correlation table 

 

 

* p < 0.10, ** p < 0.05, *** p < 0.01 

 
unem_ref

ugee 

unem_ref

ugeelong 

unem_nat

ive 

unem_for

eign 

unem_yo

ung 

unem_pri

mary 

unem_se

cond 

unem_ter

tiary 

refugeesh

are 
foreigner 

college 

share 

dependen

ce ratio 
age SME 

SFI 

spending 
taxation income gdp 

unem_re
fugee 

1                  

unem_re

fugeelon
g 

0.00379 1                 

unem_na

tive 
-0.0143 0.447*** 1                

unem_fo

reign 
0.0149 0.634*** 0.702*** 1               

unem_yo

ung 
-0.0521 0.220*** 0.438*** 0.345*** 1              

unem_pr

imary 
-0.0143 0.258*** 0.306*** 0.309*** 0.645*** 1             

unem_se

cond 
-0.0328 0.193*** 0.456*** 0.277*** 0.844*** 0.766*** 1            

unem_te
rtiary 

-0.0578 0.188*** 0.400*** 0.265*** 0.737*** 0.593*** 0.780*** 1           

refugees

hare 
0.0351 0.193*** 0.206*** 0.390*** 0.101** 0.0476 0.0224 0.0815** 1          

foreign 0.0102 -0.195*** -0.273*** -0.269*** -0.0685* 0.130*** 0.0215 0.0863** 0.0590 1         

college 0.0799** -0.215*** -0.337*** -0.353*** -0.240*** 0.0170 -0.0366 -0.138*** -0.288*** 0.276*** 1        

dependt -0.00134 0.181*** 0.101*** 0.249*** 0.0665* -0.0572 -0.111*** -0.114*** 0.124*** -0.503*** -0.641*** 1       

age 0.00363 0.314*** 0.403*** 0.457*** 0.233*** 0.0842** 0.106*** 0.0586 0.286*** -0.522*** -0.623*** 0.698*** 1      

SME -0.0672* 0.0172 0.0298 0.0741* 0.0420 -0.0146 -0.0254 0.00988 -0.107*** -0.227*** -0.248*** 0.323*** 0.183*** 1     

sfi_spen

d 
0.0481 -0.0580 -0.116*** -0.110*** -0.0644* -0.0176 -0.0698* -0.112*** -0.174*** -0.0781* 0.0220 0.0634* -0.0485 0.0142 1    

taxation 0.0510 -0.273*** -0.166*** -0.231*** -0.122*** 0.0527 0.0524 0.00233 -0.204*** 0.349*** 0.794*** -0.695*** -0.590*** -0.315*** -0.0335 1   

income 0.0637* -0.214*** -0.567*** -0.481*** -0.271*** 0.00759 -0.178*** -0.243*** -0.370*** 0.378*** 0.732*** -0.309*** -0.593*** -0.0841** 0.117*** 0.508*** 1  

gdp 0.0578 -0.252*** -0.127*** -0.181*** -0.0875** 0.0647* 0.0839** 0.0254 -0.125*** 0.384*** 0.735*** -0.740*** -0.517*** -0.408*** -0.0625* 0.955*** 0.411*** 1 
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Table 6 Stepwise regressions FE model 

 Unemployment 

rate: refugee 

Unemployment 

rate: refugee 

Unemployment 

rate: refugee 

Unemployment 

rate: refugee 

Refugee inflow 0.022 -0.009 -0.008 -0.024 

 (0.019) (0.019) (0.023) (0.023) 

Refugee inflow t-1 0.001 0.031 0.037 0.032 

 (0.019) (0.019) (0.024) (0.024) 

Refugee inflow t-2 -0.027 -0.036 -0.053 -0.049 

 (0.016)* (0.016)** (0.018)*** (0.019)*** 

Foreign-borns share  0.137  0.398 

  (0.233)  (0.310) 

College-educated share  1.028  1.174 

  (0.449)**  (0.663)* 

Demographic dependency ratio  1.465  1.073 

  (0.767)*  (0.991) 

Average Age  -3.135  -1.899 

  (1.938)  (2.338) 

SME turnover share   -0.087 -0.082 

   (0.125) (0.123) 

SFI spending   0.021 0.019 

   (0.023) (0.022) 

Taxation Revenue   -0.203 0.116 

   (0.770) (0.894) 

Average income   1.154 -0.864 

   (0.881) (1.244) 

Constant 2.766 10.182 -8.525 17.096 

 (0.194)*** (7.495) (3.070)*** (11.919) 

     

F statistic 1.66 6.28 3.00 2.96 

Prob>F 0.18 0.00 0.00 0.00 

Adjusted R sq 0.00 0.03 0.02 0.02 

R sq within 0.00 0.03 0.02 0.03 

R sq between 0.00 0.00 0.00 0.00 

R sq overall 0.00 0.00 0.00 0.00 

* indicates significance at the 10% level, ** at the 5% level, and *** at the 1% level 

FE model from left to right, each column indicates model with independent variables: main interested 

var.s only, main interests +demographic var.s, main interests + municipality var.s and full model. 
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Table 7 Stepwise regressions FE model 

 Unemployment 

rate: native 

Unemployment 

rate: native 

Unemployment 

rate: native 

Unemployment 

rate: native 

Refugee inflow -0.069 -0.052 -0.073 -0.047 

 (0.006)*** (0.006)*** (0.007)*** (0.007)*** 

Refugee inflow t-1 -0.001 -0.009 -0.015 -0.004 

 (0.006) (0.007) (0.007)** (0.007) 

Refugee inflow t-2 -0.001 0.006 -0.005 -0.007 

 (0.005) (0.006) (0.006) (0.006) 

Foreign-borns share  -0.270  -0.720 

  (0.093)***  (0.112)*** 

College-educated share  0.111  -1.047 

  (0.177)  (0.251)*** 

Demographic dependency ratio  -0.889  -0.893 

  (0.280)***  (0.420)** 

Average Age  0.489  -1.339 

  (0.812)  (1.004) 

SME turnover share   0.097 0.078 

   (0.049)** (0.056) 

SFI spending   -0.003 -0.000 

   (0.011) (0.010) 

Taxation Revenue   -1.408 -2.254 

   (0.283)*** (0.313)*** 

Average income   1.403 4.634 

   (0.352)*** (0.437)*** 

Constant 1.294 3.030 3.172 -18.954 

 (0.068)*** (2.950) (1.264)** (5.050)*** 

     

F statistic 43.20 22.91 24.56 24.54 

Prob>F 0.00 0.00 0.00 0.00 

Adjusted R sq 0.07 0.11 0.11 0.23 

R sq within 0.07 0.11 0.12 0.23 

R sq between 0.22 0.01 0.03 0.03 

R sq overall 0.07 0.00 0.02 0.02 

* indicates significance at the 10% level, ** at the 5% level, and *** at the 1% level 

FE model from left to right, each column indicates model with independent variables: main interested 

var.s only, main interests +demographic var.s, main interests + municipality var.s and full model. 
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Table 8 Stepwise regressions SAR model 

 

 

 

SAR models, each one indicates model with independent variables: main interested var. only 

(refugee flow), main interest+demographic var.s and  main interests + municipality var.s. 

  

        /Rho     .9133234   .0223587    40.85   0.000     .8695013    .9571456

                                                                              

       _cons     .3526853   .0446685     7.90   0.000     .2651367     .440234

refugeeshare     .0283548   .0033736     8.40   0.000     .0217426    .0349669

unem_native   

                                                                              

 unem_native        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                             Robust

        /Rho     .8511532   .0320885    26.53   0.000     .7882609    .9140455

                                                                              

       _cons    -1.315917   .0834993   -15.76   0.000    -1.479573   -1.152262

         age     .3013743   .0213843    14.09   0.000     .2594619    .3432867

     dependt    -.0027834    .004099    -0.68   0.497    -.0108172    .0052505

     college    -.2482883   .0184406   -13.46   0.000    -.2844313   -.2121454

     foreign    -.0579826   .0121313    -4.78   0.000    -.0817595   -.0342056

refugeeshare     .0157383    .002984     5.27   0.000     .0098898    .0215869

unem_native   

                                                                              

 unem_native        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                             Robust

                                                                              

        /Rho     .6493451   .0301879    21.51   0.000     .5901779    .7085124

                                                                              

       _cons     14.22014   .4073464    34.91   0.000     13.42176    15.01853

      income    -1.156634   .0343985   -33.62   0.000    -1.224053   -1.089214

    taxation     .0398001   .0050288     7.91   0.000     .0299438    .0496564

   sfi_spend     .0040185   .0009959     4.04   0.000     .0020666    .0059703

         SME      .015283   .0074862     2.04   0.041     .0006104    .0299556

refugeeshare     .0100202   .0025423     3.94   0.000     .0050374    .0150029

unem_native   

                                                                              

 unem_native        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                             Robust
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Table 9 Step wise regressions SAR model 

 

 

 

SAR models, each one indicates model with independent variables: main interested var. only 

(refugee flow), main interest+demographic var.s and  main interests + municipality var.s. 

 

  

        /Rho    -.1354628   .0425249    -3.19   0.001    -.2188101   -.0521155

                                                                              

       _cons     3.151322   .1091175    28.88   0.000     2.937456    3.365188

refugeeshare     .0064958   .0042746     1.52   0.129    -.0018822    .0148737

unem_refugee  

                                                                              

unem_refugee        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                             Robust

                                                                              

        /Rho    -.0732928     .04315    -1.70   0.089    -.1578652    .0112797

                                                                              

       _cons      2.97401   .1477114    20.13   0.000     2.684501    3.263519

         age     .0276629   .0348182     0.79   0.427    -.0405795    .0959053

     dependt      .027543   .0056201     4.90   0.000     .0165278    .0385581

     college     .0681974    .028668     2.38   0.017     .0120091    .1243857

     foreign     .0138484   .0180037     0.77   0.442    -.0214383    .0491351

refugeeshare     .0114175   .0045007     2.54   0.011     .0025963    .0202387

unem_refugee  

                                                                              

unem_refugee        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                             Robust

        /Rho    -.1345271   .0425527    -3.16   0.002    -.2179289   -.0511253

                                                                              

       _cons      3.07015   .1586385    19.35   0.000     2.759224    3.381076

      income    -.0023172   .0156058    -0.15   0.882    -.0329039    .0282695

    taxation     .0085474   .0092833     0.92   0.357    -.0096476    .0267424

   sfi_spend     .0014195   .0018736     0.76   0.449    -.0022527    .0050918

         SME    -.0023215   .0260784    -0.09   0.929    -.0534342    .0487913

refugeeshare     .0083929   .0045365     1.85   0.064    -.0004984    .0172843

unem_refugee  

                                                                              

unem_refugee        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                             Robust
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Table 10 FE model without lagged terms of refugee flow 

 unem_refuge

e 

unem_refugee 

long 

unem_forei

gn 

unem_nativ

e 

unem_you

ng 

unem_prima

ry 

unem_secon

d 

unem_tertia

ry 

Refugee 0.018 -0.164 -0.044 -0.030 -0.035 -0.036 -0.034 -0.026 

 (0.019) (0.024)*** (0.008)*** (0.007)*** (0.008)*** (0.007)*** (0.007)*** (0.009)*** 

Foreign born 
0.292 -0.262 0.405 -0.500 -0.231 -0.047 -0.250 -0.225 

 (0.206) (0.426) (0.174)** (0.091)*** (0.118)* (0.102) (0.110)** (0.123)* 

College share 
0.771 -3.492 -0.890 -0.490 -0.367 -0.108 -0.922 -0.334 

 (0.545) (0.781)*** (0.292)*** (0.225)** (0.273) (0.254) (0.235)*** (0.292) 

Depend ratio 
1.060 -2.312 -0.346 -0.431 0.631 0.248 -0.001 0.334 

 (0.756) (1.375)* (0.488) (0.352) (0.423) (0.468) (0.379) (0.435) 

Average age 
-1.034 -2.575 -0.504 -1.182 -3.248 -2.412 -2.153 -3.011 

 (1.979) (2.671) (1.159) (0.850) (1.008)*** (1.133)** (0.813)*** (1.015)*** 

SME share 
-0.043 0.087 0.063 0.127 0.086 0.037 0.072 0.053 

 (0.113) (0.125) (0.063) (0.061)** (0.047)* (0.066) (0.046) (0.051) 

SFI spending 
0.029 -0.053 -0.004 0.012 0.019 0.013 0.016 0.011 

 (0.018) (0.024)** (0.010) (0.009) (0.010)** (0.010) (0.009)* (0.010) 

Taxation -0.385 -4.452 -2.223 -1.525 -2.157 -1.781 -1.783 -1.620 

 (0.689) (1.078)*** (0.451)*** (0.303)*** (0.348)*** (0.325)*** (0.302)*** (0.353)*** 

Average 

income -0.573 10.351 3.855 2.120 2.770 3.466 2.906 1.319 

 (1.004) (1.556)*** (0.604)*** (0.432)*** (0.505)*** (0.432)*** (0.427)*** (0.491)*** 

Constant 16.460 -50.015 -11.719 0.393 6.619 -8.434 -3.715 16.121 

 (9.725)* (13.120)*** (4.906)** (4.057) (4.786) (4.765)* (4.146) (5.081)*** 

         

F statistic 
1.60 20.43 21.87 35.90 12.36 34.69 19.42 28.33 

Prob>F 0.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Adjusted R2  
0.01 0.17 0.19 0.21 0.10 0.23 0.12 0.22 
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Figure 6 Example of positive and negative spatial autocorrelation 

 

Left: positive spatial autocorrelation; Right: negative autocorrelation. 

Source: GISgeography.com  




