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Abstract 

This paper analyzes the relationships between refugee and asylum seeker flows, unemployment 
rates, and suicide rates using both structural vector autoregression and dynamic panel models. 
Specifically, structural VAR is initially used for analyzing data from 1980-2018 in the United 
States, and a random effects dynamic panel model is utilized for analyzing post-2008 financial 
crisis data of these four variables in the United States, France, and the United Kingdom. While 
the structural VAR model found a significant negative bi-directional relationship between 
unemployment and refugee growth rates in the United States from 1980-2007, the random effects 
dynamic panel model exhibits a strongly significant and positive relationship between 
unemployment and suicide, and unemployment and refugee flows from 2009-2016. Furthermore, 
the effects of unemployment on suicide rates, and refugee flows on unemployment rates were 
found to have a uni-directional relationship. This suggests that the lasting effects of the 2008 
financial crisis pose new challenges for developed Western nations seeking to balance low 
unemployment rates with policies which assist refugees in need of protection from dangerous 
conflict regions. 

 

I. Introduction 

The effects of forced migration on 
unemployment in developed nations has 
become a frequently discussed topic in the 
last decade, due in large part to recent events 
such as global refugee crises. In addition, 
the effects of the 2008 financial crisis 
further complicates our understanding of the 
relationship between refugees, asylum 
seekers, unemployment, and suicide rates. 
This paper investigates the relationships of 
these four variables using two econometric 
methods – structural vector autoregression 
and dynamic panel data – to gain a better 
understanding of how these variables 
interact. Specifically, structural VAR will 
initially be used to evaluate the relationship 
between refugees, asylum seekers, 
unemployment, and suicide rates in the 
United States from 1980-2018, and the 
dynamic panel model will be used to  

 

analyze the relationship of these four 
variables in the post-2008 financial crisis era 
of the United States, France, and the United 
Kingdom. By analyzing pre-financial crisis 
data in structural VAR, and post-Great 
Recession data across three regions using a 
dynamic panel model, this paper seeks to 
contribute to our existing knowledge of the 
relationships between these four variables, 
thereby assisting in the development of more 
effective legislation for refugees and civilian 
populations in various regions. 

II. Literature Review 

Previous literature has addressed the 
relationships of immigration/migration, 
unemployment, and suicide rates, primarily 
before and during the Great Recession. 
Breuer (2014) identifies a statistically 
significant positive relationship between 
unemployment and suicide mortality rates 



across 275 regions in the EU, using data 
from 1999-2010. He finds a negative 
relationship between life expectancy (for 
both males and females), as well as for real 
GDP growth and suicide rates across these 
European regions. Boubtane, Coulibaly, and 
Rault (2012), using panel VAR and data 
from 22 OECD countries from the years 
1987-2009, find a positive bi-directional 
effect between immigration and host country 
GDP per capita, as well as a negative bi-
directional relationship between 
immigration and a host country’s total 
unemployment. They also identify a positive 
uni-directional effect of migration on host 
countries’ total employment rate, indicating 
that migration does not discourage native-
born job hunters. Becker and Ferrara (2019), 
through an extensive literature review, 
identify random assignments of large groups 
of refugees into European host countries as 
one of the causes for economic shocks 
within these host regions. This is significant 
because this shows how large-scale 
migration flows, such as those experienced 
during numerous refugee crises after the 
Great Recession, can also influence the 
relationship between refugees and economic 
indicators like unemployment rates. Ao et. al 
(2012) focuses on the relationship between 
Bhutanese refugees in the United States 
from 2009-2012, and the significant number 
of suicides occurring within the first year of 
settlement. Specifically, they point to mental 
health issues, including stress associated 
with high rates of unemployment among 
these refugees, as a driving factor of the 
high suicide rate within this specific refugee 
population. Similarly, Trovato (1986) 
identifies a strong positive relationship 
between Canada’s suicide rates and male 
refugees aged 15-34, who exhibit significant 
sensitivity to their economic conditions and 

opportunities. Corballo and Nerukar (2001) 
identify a positive relationship between 
depression and suicide rates among 
refugees. The authors point to several 
examples across Europe, including the 
relatively high suicide rates among Indian 
girls compared to the native-born 
population, ages 15-24, in the United 
Kingdom. These articles conclude that stress 
experienced by refugees results in an 
increased national suicide rate, due to 
refugees taking their own lives, while also 
demonstrating that refugees do not increase 
unemployment for native-born residents, a 
topic about which many host countries in 
Europe and North America have expressed 
concerns. 

This paper extends the analysis to 2016, in 
an effort to build upon articles such as these 
by analyzing how the effects of the Great 
Recession and the recent refugee crises 
around the world have potentially affected 
the relationships between these variables. 
Given the previous literature, we should 
expect to find a positive effect of 
unemployment on suicide rates, and a 
negative relationship between 
unemployment and refugees/asylum seekers. 

III. Data and Methodology  

1.Structural VAR 

A. Endogenous Variables 

The four main variables of interest are 
refugees, asylum seekers, unemployment, 
and suicides in the United States. Data for 
all four variables was collected for the years 
1980 to 2018. 

Refugees and Asylum Seekers 

Annual data on refugees and asylum seekers 
was collected from the Department of 



Homeland Security. According to the DHS 
website, “A refugee is a person outside his 
or her country of nationality who is unable 
or unwilling to return to his or her country 
of nationality because of persecution or a 
well-founded fear of persecution on account 
of race, religion, nationality, membership in 
a particular social group, or political 
opinion. An asylee is a person who meets 
the definition of refugee and is already 
present in the United States or is seeking 
admission at a port of entry.” By including 
both, we want to capture any possible 
additional effects of difficulties associated 
with assimilation experienced by asylum 
seekers, or any complications experienced 
by refugees who had not yet arrived in the 
United States.  

Unemployment Rates 

Annual unemployment rates from 1980-
2018 were downloaded from the Bureau of 
Labor Statistics. According to the BLS 
website, “Persons are classified as 
unemployed if they do not have a job, have 
actively looked for work in the prior 4 
weeks, and are currently available for 
work..” Specifically, the unemployment rate 
is calculated by the BLS as: 

𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡	𝑅𝑎𝑡𝑒 = #	#$	%&'()*#+',
*-.#/	$#/0'

 , 

where labor force is defined as “the sum of 
employed and unemployed persons.” 

 

Suicide Rates 

Suicide data was downloaded from the 
OECD Data website. The suicide death rate 
is given per 100,000 people, and is not age 
adjusted (past literature has shown that 
suicides in people over 65 years old is not 
affected by unemployment, so leaving in 

this section of the suicide data is mainly for 
the purpose of assessing any potential 
relationship between suicides and 
refugees/asylum seekers 65 years or older).  

 

2. Dynamic Panel Data 

A. Endogenous Variables 

The four main variables of interest were the 
number of refugees, number of asylum 
seekers, unemployment rates, and suicide 
rates of the United States, France, and the 
United Kingdom. Annualized data was 
collected from 2008-2016 (2008 was 
included to calculate the 2009 growth rate 
for each variable).  

Refugees and Asylum Seekers 

Data on refugees and asylum seekers was 
collected from the United Nations High 
Commissioner for Refugees website for 
France and the United Kingdom. For the 
United States, annual refugee and asylum 
data was collected from the Department of 
Homeland Security (the same data from 
structural VAR model). Due to the more 
permanent nature of asylum seekers’ 
circumstances compared with refugees’, 
running these as separate variables allows us 
to analyze whether the more uncertain 
nature of refugees’ circumstances compared 
with asylum seekers has an additional 
impact on unemployment and suicide rates 
across the three regions. 

Unemployment Rates 

Annual unemployment data for France and 
the United Kingdom was downloaded from 
the OECD Data website, and United States 
annual unemployment data was collected 
from the Bureau of Labor Statistics’ website 



(the same data from the structural VAR 
regression).  

Suicide Rates 

Suicide rates were collected from the OECD 
Data database for all three regions, and rates 
are given in terms of 100,000 persons. The 
OECD also indicates that because the 
methods of determining whether a death is 
deemed a suicide can vary across 
regions/countries, this must be taken into 
consideration when comparing suicide rates 
across different nations.  

 

B. Exogenous Variables 

Real GDP 

Macroeconomic theory indicates that real 
GDP and unemployment are inversely 
related. Since suicide rates, refugees, and 
asylum seekers may all be significantly 
affected by unemployment rates, real GDP 
is included as a control variable in these 
regressions. Specifically, higher 
unemployment may lead to increases in 
suicides, and decreases in refugee and 
asylum seekers flows. Therefore, annualized 
data on real GDP was collected for all three 
regions from the OECD Data website, and 
translated into a growth rate variable for the 
regressions. 

Life Expectancy 

In line with previous literature, life 
expectancy in years of the population is 
included as a control variable, particularly in 
reference to suicide rates and unemployment 
within a region. This category was further 
distinguished between life expectancy of the 
total population, male life expectancy, and 
female life expectancy, since previous 
papers have indicated a strong inverse 

correlation between male life expectancy 
and suicide rates. Annual data was collected 
from the OECD Data website for all three 
regions, and translated into growth 
variables. 

Divorce Rates 

Divorce rates for each of the three regions 
were included as a control variable for 
unemployment and suicide rates, since 
divorce can directly impact the mental 
health of civilians in a country, and may also 
be influenced by unemployment rates (a 
possible bi-directional relationship). Annual 
data on divorce rates was collected from the 
CDC for the United States, EuroStat for the 
United Kingdom, and EuroStat and INSEE 
for France. This was then translated into an 
annualized growth rate. 

IV. Methodology 

1. Structural VAR  

This structural VAR model utilizes all four 
endogenous variables – the growth rates of 
refugees, asylum seekers, unemployment, 
and suicide rates – in the formula: 

	
𝐴𝑥1 = 𝐴2 +  𝐴3∗𝑥153 +	··· 	+𝐴)∗ 𝑥15) + 𝐵𝜀1 ,	 

where	the	matrices	𝐴6∗	are	the	coefficient	
matrices	for	i=1,	2,…,p;	𝑥1	is	a	vector	of	k	
endogenous	variables,	𝜀1	is	a	vector	of	
exogenous	shocks,	and	B	is	the	coefficient	
matrix	of	endogenous	shocks	vector.	The	
reduced	form	of	the	above	equation	is:	

	

𝑥1 = 𝐴53𝐴2 + 𝐴53𝐴3∗𝑥153 +··· +𝐴53𝐴)∗ 𝑥15)
+ 𝐴53𝐵𝜀1	

	



𝑥1 = 𝐴2 + 𝐴3∗𝑥153 +··· +𝐴)∗ 𝑥15) + 𝐴53𝐵𝜀1 ,		

	

and	a	minimum	number	of	7(753)
:

	

restrictions	are	placed	on	Matrix	A.	
Suicide	growth	rate	is	hypothesized	to	be	
affected	by	refugee,	asylum	seeker,	and	
unemployment	growth	rates.	Specifically,	
the	hypothesized	relationships	between	
the	variables	is:	

 

where refugee data affects the other three 
variables, asylum data affects only 
unemployment and suicide values, and 
unemployment affects only suicide rates. 
We run another regression with the variable 
flow:	

 

to examine a possible bi-directional flow 
between unemployment and refugees. For 
(1), the restrictions on matrix A are: 

  

Y

1		0		0		0	
∗ 	1	0	0
∗	∗ 1	0
∗	∗	∗ 1

\ Y

𝑟𝑒𝑓𝑢𝑔𝑒𝑒
𝑎𝑠𝑦𝑙𝑢𝑚

𝑢𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡
𝑠𝑢𝑖𝑐𝑖𝑑𝑒	

\ 

and for (2), the restrictions on matrix A are: 

Y

1		0		0		0	
∗ 	1	0	0
∗	∗ 1	0
∗	∗	∗ 1

\ Y

𝑢𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡
𝑟𝑒𝑓𝑢𝑔𝑒𝑒
𝑎𝑠𝑦𝑙𝑢𝑚
𝑠𝑢𝑖𝑐𝑖𝑑𝑒	

\ 

 

Augmented Dickey Fuller and Phillips 
Perron stationarity tests were run, with 
refugee and asylum growth rates significant 
at 1% without lags, and suicide and 

unemployment growth rates significant at 
5% with 2 lags. 

2. Dynamic Panel Model  

This dynamic panel model utilizes all four 
endogenous variables, as well as four 
exogenous control variables. Therefore, the 
transformed model is: 

𝑦61∗ = 	𝛽3𝑥361∗ + 𝛽:𝑥:61∗ +	𝛽;𝑥;61∗ + 𝛼3𝑤361∗

+ 𝛼:𝑤:61∗ +	𝛼;𝑤;61∗ + 𝑣61∗  

 

where 𝑥61∗  is a dependent variable, 𝑤61∗  acts as 
a control variable, and 𝑣61∗  contains both 
within entity errors 𝜀61 and between entity 
errors 𝑢61.  

Stationarity tests were conducted on the 
initial four variables, each measured with 
annual data – refugees, asylum seekers, 
unemployment rates, and suicide rates per 
100,000 people – for the United States, 
France, and the United Kingdom. None of 
these initial variables passed the unit root 
stationarity test. Therefore, each was 
translated into an annualized growth rate, 
using the following formula: 

 

𝑔𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 = k<-/6-.*'5=.<-/6-.*'
=.<-/6-.*'

l*100  

 

The lagged growth rates for unemployment, 
suicide, and asylum seekers became 
stationary at the 5% and 10% significance 
levels, while the lagged growth rate p-value 
for refugees was 0.1738. However, given the 
corresponding Z score values for this 
variable, and its closeness to the critical 
values for the Im-Pesaran-Shin (IPS) unit 
root test, the lagged refugee growth rate 



variable was kept in the data set and utilized 
in the regressions.  

Life expectancy (total, male, and female), 
real GDP, and divorce rates were also 
translated into growth rates using the above 
formula. Each of these growth rates passed 
the IPS unit root test at either the 1% and 
5% significance levels.  

The Pedroni cointegration test was used to 
identify long-run cointegrations between the 
four variables (Table 1). Specifically, 
refugee and unemployment rates were uni-
directionally cointegrated, with 
unemployment as the dependent variable. 
The growth rate of asylum seekers as the 
dependent variable with the growth rate of 
suicides was bi-directionally significant at 
1%. In line with economic theory, the 
growth rate of suicides was not cointegrated 
with the growth rate of unemployment, but 
when the test was inversely conducted, a 
strongly significant cointegration was 
identified with suicide as the dependent 
variable and unemployment as the 
independent variable. From these results, we 
can conclude that the growth rates of 
refugees and unemployment across the 
United States, France, and the United 
Kingdom do have a long-term equilibrium 
trend, as well as refugee/asylum seekers and 
suicide rates. One of the strongest 
indications of cointegration comes from the 
unemployment and suicide rates, and is uni-
directional.  

V. Results 

1. Structural VAR 

The initial regressions were run using data 
from 1980-2018 with 2 lags for both (1) and 
(2). However, in every case, the coefficients 
on each variable were not significant at any 

critical value. Therefore, to analyze whether 
information from the Great Recession and 
forward was affecting these results, the data 
was trimmed to exclude values of all four 
variables from 2008-2018. Again, two lags 
were initially used for these regressions. 
Using the variable order from (1), refugees 
were found to have a negative impact on 
unemployment, with a coefficient value of 
0.1292 at a significance level of 10%. 
Asylum seekers were also found to have a 
negative impact on unemployment, with a 
coefficient value of 0.1220, also at the 10% 
significance level. The same variable order 
regression was run using four lags. In this 
case, refugees were found to decrease 
unemployment by 0.1644%, and asylum 
seekers decrease unemployment by 
0.1606%, at the 1% and 5% significance 
levels, respectively. Additionally, refugees 
have a positive impact on suicide with a 
coefficient of 0.035, significant at 5%, and 
unemployment positively affects suicide 
with a coefficient of 0.1505, significant at 
1%.  

Using the variable flow from (2) and 
running the regression with two lags, 
unemployment is found to decrease growth 
of asylum seekers by 1.1012%, significant at 
the 5% level. Using four lags, 
unemployment decreases the growth rate of 
refugees and asylum seekers by 1.2423% 
and 1.3404%, and increases suicide rate 
growth by 0.1505%. Refugees’ growth rate 
also positively affects the growth rate of 
suicides by 0.0354%. 

In both (1) and (2), using four lags, 
unemployment and refugees/asylum seekers 
are found to have a negative impact on each 
other, suggesting that before the 2008 
financial crisis, refugees and asylum seekers 
decreased unemployment, while high 



unemployment possibly discouraged 
refugees and asylum seekers from coming to 
the United States. Additionally, 
unemployment is found to have a significant 
impact on suicide rates, which is in line with 
economic theory and previous articles’ 
findings.  

In all of the regressions, it was necessary to 
trim the data to pre-2008 financial crisis, 
indicating the possibility of a more 
systematic shock resulting from the Great 
Recession and impacting the relationships 
between the four main variables in this 
analysis. To shed light on this question, we 
analyze the results from the dynamic panel 
model.  

2. Dynamic Panel Model 

The first set of regressions used suicide 
growth rates as the dependent variable, with 
refugee, asylum seekers, and unemployment 
growth rates as the independent variables, 
and life expectancy (total), life expectancy 
(male), life expectancy (female), real GDP, 
and divorce rate growth rates as control 
variables. After running a Hausman test, the 
random effects model was determined to be 
a better fit than fixed effects. When 
including either total or male life 
expectancies, which were also significant at 
1%, refugees’ growth rate was found to 
decrease the growth rate of suicides, while 
unemployment had a positive effect. 
However, when only using life expectancy 
of females, the impact of refugees and 
unemployment became insignificant. This 
regression also suggests that in line with 
previous literature, life expectancy is 
strongly correlated with suicide rates in a 
region.  

The next set of regressions utilizes 
unemployment growth rate as the dependent 

variable, and the same variables from the 
first set of regressions were used. Suicide 
rate was excluded as a regressor, since both 
the Pedroni cointegration tests and economic 
theory suggest that suicide rates do not 
impact unemployment. Additionally, to 
further assess the different effects of 
refugees’ and asylum seekers’ growth rates 
on unemployment, these variables were run 
separately. Table 7 shows the positive effect 
refugees have on unemployment, as well as 
the positive impacts of life expectancies for 
all three groups. The life expectancies’ 
results are logical, since people who are 
expected to live longer will want or need to 
work more years, thereby increasing the 
number of people in the workforce available 
to fill the same number of positions and 
creating a higher unemployment growth 
rate. However, the positive impact of 
refugees and asylum seekers on 
unemployment contradicts previous 
literature, since past results have shown that 
refugees and asylum seekers actually 
decrease unemployment. These results may 
stem from a systematic change resulting 
from the 2008 financial crisis, since this data 
is from 2008-2016. Another possible 
explanation may be that changes of refugees 
and asylum seekers’ growth rates is 
unrelated to the growth rate of 
unemployment. We know that 
unemployment increased significantly from 
2009-2012 (and in France, continued to 
increase after this time period), and due to 
refugee crises occurring around the same 
time, this may have led to results which may 
falsely appear to be related. However, given 
the results of the Pedroni cointegration tests, 
it seems highly illogical to conclude that 
these variables are completely unrelated. It 
is more realistic to conclude that there are 
additional variables involved with 



unemployment, refugees, and asylum 
seekers that may be directly and indirectly 
influencing these variables’ current 
relationships, and that the Great Recession 
did in fact cause or contribute to these 
additional variables. 

The third set of regressions, shown in Table 
8, contains refugee growth rates as the 
dependent variable, with all of the original 
regressors included. Here, asylum seekers 
and suicide rates are found to decrease the 
growth rate of refugees, while 
unemployment has a positive and weakly 
significant impact in the regression which 
includes male life expectancy. Additionally, 
in the regression including female life 
expectancy, the growth rate of real GDP has 
a negative impact on the growth rate of 
refugees. The most statistically significant 
results across the three regressions are the 
suicide rates, which suggest that an increase 
in suicide rates decreases the growth rate of 
refugees.  This may be due to the 
relationship between suicides and economic 
conditions – for example, if a worsening 
economy increase suicide rates, those same 
economic factors may cause refugees to 
choose other countries in which to seek 
refuge, with the hope that better economic 
conditions in the other region will increase 
their chances of safety and survival. 
However, if refugees are randomly assigned 
to countries, i.e. they do not have a choice in 
where they end up, as Becker and Ferrara 
(2019) discover, this explanation does not 
apply. In this case, a country’s increase in 
suicide rates may be connected to other 
factors which make the region less able to 
voluntarily take in more refugees, so the 
growth rate of refugees in that host region 
decreases.   

VI. Conclusion 

In conclusion, while the structural VAR and 
dynamic panel data models validated 
expected relationships between some of the 
four main variables, they also illustrated 
new relationships between the growth rates 
of refugees and unemployment, and refugees 
and suicide rates. After the initial results 
from the structural VAR model did not 
present significant results, further analysis 
showed that other systematic effects of the 
Great Recession may be influencing the 
long-term equilibrium of refugee and 
unemployment growth rates. Specifically, 
while refugee growth was found to decrease 
unemployment in the United States before 
the Great Recession, the dynamic panel 
model utilizing data from 2009-2016 
displayed a positive relationship between 
unemployment and refugee growth rates. 
Since previous literature which has focused 
on data from before the Great Recession 
also found a negative correlation between 
unemployment and refugee rates, it is 
essential to understand why the relationship 
between refugee and unemployment growth 
rates has changed. 

This poses a new question – through what 
mechanisms did the Great Recession change 
the long-run equilibrium relationships 
between unemployment and refugee/asylum 
seekers? 

More research is necessary to continue 
analyzing the results found in this paper, and 
to translate them into understanding the 
effects future global economic shocks, such 
as COVID-19, may have on refugees, 
asylum seekers, and host country 
populations. Including additional variables, 
such as changes in a nation’s sentiment 
towards immigration, or new policies and 
legislation enacted by politicians with 
different views from their predecessors, may 



assist in explaining these results. By 
understanding how global economic shocks 
can change the relationships between 
unemployment, refugees, asylum seekers, 
and suicide rates, economists and lawmakers 

can further develop effective, dynamic 
policies which protect the safety of refugees 
fleeing from political instability and warfare, 
while also balancing the well-being of 
citizens in these host regions.   
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