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Abstract: 

This paper empirically analyzes the relationship between migration and human trafficking 

inflows into Germany during the period between 2001 and 2010. My results suggest that 

migrant networks, measured by migrant stocks from a specific source country, have a causal 

linkage with the illicit, exploitative form of migration – human trafficking – from that respective 

country. However, the network effect varies across different income levels of source countries. 

The significant, positive effect of migrant networks on human trafficking decreases as the 

income level increases, and furthermore the effect is insignificant for high income countries.  
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1. Introduction 

 Migrant networks play an important role in the migration decisions of low-skilled 

individuals because the networks reduce informational costs on migration (Mckenzie and 

Rapoport 2007; Palloni et al. 2001; Pedersen et al. 2008). Therefore, the existing migrant 

networks of a specific source country may induce further migration from that country, 

particularly by individuals with low skills who may not be able to pursue costly forms of 

migration. Literature suggests that migrant networks have positive effects on reducing 

inequality in source countries by providing employment opportunities for the low-skilled 

(Mckenzie and Rapoport 2007). However, the network effects on the migration of the low-

skilled may also have an undesirable effect of pulling human trafficking into destination 

countries by inducing low-skilled migration, to which most victims of human trafficking belong.  

 This argument linking migrant networks and human trafficking may be puzzling at first 

glance. Generally speaking, migrant networks induce further migration because existing 

migrants can provide information and assistance for new comers, helping them to find a job 

and settle into the destination country, and therefore the networks may reduce human 

smuggling or other illegal migration (Danailova-Trainor and Belser 2006). However, at the same 

time, low-skilled migrants – whom migrant networks arguably disproportionally pull – are 

susceptible to several problems associated with human trafficking. Firstly, they are more likely 

to be deceived regarding migration options and working conditions in the destination country. 

According to the International Organization for Migration (2010), most victims of human 

trafficking are initially migrants who end up being trafficked on the way to the destination by 

coercion, fraud, deception or other similar means. Furthermore, established migrant networks 

may not always function as an information and assistance provider, instead some existing 

migrants may use inflows of low-skilled migration as an opportunity to make profits by 

exploiting the new comers. In fact, traffickers are known to target their own nationals. Further, 

some victims are trafficked by their own relatives and acquaintances, who have already 

migrated to a destination country (BKA 1999-2010; IOM 2010; UNODC 2006). Secondly, low-

skilled migrants are more likely to have difficulties in finding a job with decent payment and 

conditions in the destination country. Consequently, in order to ensure their livelihoods, 
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migrants may take risky employment options that increase the probability of them being 

trafficked. Such situations are particularly likely to occur, if low-skilled migrants are motivated 

to migrate by the presence of migrant networks in the destination but the networks do not 

actually provide specific and persistent help for individual migrants.1 This argument leads to a 

prediction that established migrant networks – consisting of mostly legal migrants – can be a 

pull factor of illegal and exploitative migration leading to human trafficking. In the literature, 

Mahmoud and Trebesch (2010) provide micro-evidence supporting this argument that the 

prevalence of emigration in a household/region increases probabilities of human trafficking 

because of lower recruitment costs and negative self-selection. 

 In my study, I test for the above prediction in order to provide empirical evidence on the 

causal linkage between migrant networks and human trafficking. In doing so, I focus on 

Germany as it is one of the major destinations countries of trafficking victims (UNODC 2006; US 

2012). Furthermore, there is a methodological advantage of using Germany for the analysis: 

data availability. Germany has published detailed data on human trafficking inflows from 

various source countries worldwide every year since 1999. In fact, data on human trafficking is 

extremely scarce (Kangaspunta 2003; Tyldum and Brunovskis 2005) and there are only a few 

countries in the world which provide annual statistics on human trafficking over a length of 

time. This problem in data acquisition makes cross-country analysis likely to be biased due to 

the sample selection issues and, furthermore, the different definitions of human trafficking, 

which different countries adopt, exacerbate the problem in cross-country comparison 

(Jakobsson and Kotsadam 2012). Therefore, most existing studies on human trafficking at the 

macro-level employ an indicator/index reflecting the magnitudes of human trafficking – either 

dummy or ordinal scores  (Akee at al. 2010 a, b; Cho 2012; Cho forthcoming; Cho et al. 

forthcoming; Jakobsson and Kotsadam 2011; Rao and Presenti 2012), bearing the costs of using 

imprecise, simplified measurements. On the contrary, the data published by the German 

Federal Criminal Police Office (Bundeskriminalamt, BKA) provide the numbers of victims and 

perpetrators of sex trafficking identified in Germany every year. By employing the count data 

                                                           
1 With this respect, Mahmoud and Trebesch (2010) argue that it is likely the case if the quality of migrant networks 
decreases due to the negative self-selection towards low-skilled migration. 
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for my analysis, the precision of the estimation results is improved. Also, as the data is collected 

by a single government, selection biases are reduced and the identical definition of human 

trafficking is applied, increasing the cross-time comparability of the data. On the other hand, as 

this analysis focuses on Germany, the findings may be Germany-specific and thus not always 

applicable to other countries. However, the main findings of this paper on Germany can provide 

implications for countries sharing economic, institutional, cultural and geographical similarities 

with Germany – particularly western European and developed countries, which consist of the 

majority of the destination countries of human trafficking.  

 In Germany, the patterns of migration and human trafficking share similar features. As 

seen in figure 3, the majority of victims of human trafficking come from middle income 

countries rather than low income countries. Given that poverty and low income is an important 

push factor of human trafficking (Akee et al. 2010 a, b; Cho 2012; Jakobsson and Kotsadam 

2011), the dominant presence of middle income countries among victims appears to be a 

puzzle. Figure 4 showing the distributions of migrants by the income levels of source countries 

suggests a tentative explanation to this puzzle by demonstrating a positive association with the 

patterns of human trafficking. My empirical analysis supports the observation from the 

descriptive statistics and further identifies migrant network effects on human trafficking. My 

main findings are i) migrant networks, proxied with migrant stocks of a specific source country, 

increase human trafficking inflows, measured by the numbers of victims and perpetrators, from 

that respective country; and ii) the positive network effect on human trafficking decreases as 

income level increases. The first finding suggests two possible mechanisms of channeling 

network effects on human trafficking: pulling low-skilled migration in source countries by 

lowering informational costs on migration (supply side) and increasing demand for sex services 

provided by victims in migrant society in the destination country (demand side). The second 

finding indicates that the positive network effect is generated on the supply side in source 

countries, as people in lower income source countries are more susceptible to lower migration 

costs and therefore more likely to be moved by migrant networks in the destination (Mckenzie 

and Rapoport 2007).  
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 My study contributes to the migration literature by identifying migrant networks as a 

pull factor of human trafficking. The findings of this paper imply that existing (legal) migration 

may lead to a negative outcome of inducing the illicit, exploitative migration form of human 

trafficking – adding to the findings of Pedersen et al. (2008) that suggest the positive outcome 

of migrant networks on further migration.  

 This paper continues as follows. Section 2 describes the trends and patterns of human 

trafficking in Germany. Section 3 presents the data on human trafficking used for my empirical 

analysis. Section 4 discusses the estimation model, followed by the empirical findings in section 

5. Section 6 concludes with some policy implications. 

2. Human Trafficking in Germany 

 According to the United Nations, Germany is one of the major destinations for human 

trafficking victims together with the United States and several other Western European 

countries such as the Netherlands, Belgium and Italy (UNODC 2006). Since 2001, more than 

eight thousand victims of human trafficking have been identified by the German Federal 

Criminal Police Office (BKA). Figure 1 shows the numbers of victims identified in Germany 

during the period between 2001 and 2010. In 2001, 987 victims were identified and this 

number increased to 1,235 in 2003. There are two mains reasons for this increase. Firstly, in 

2003, the BKA started including domestic victims, consequently 127 German nationals were 

newly included in the total number of victims for that year. Secondly, the number of victims 

from Russia and Romania increased sharply: 143 in 2002 to 317 in 2003 and 47 in 2002 to 143 

in 2003, respectively. In 2004, the number of identified victims decreased to 972 as the number 

of Eastern European victims, including Russians, decreased: from 988 in 2003 to 734 in 2004. In 

the recent years (2005-2010), the annual number of identified victims seems to have stabilized 

between 610 and 775.  

 The majority of victims originate from Europe (see figure 2). In 2010, 85.2% (520) of the 

total number of victims are from Europe. Among the European victims, Eastern European and 

the former Soviet countries form the largest group. In 2002, 87% (708) of the total number of 

victims come from these countries (i.e. Bulgaria, Estonia, Serbia, Latvia, Lithuania, Moldova, 
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Poland, Romania, Russia, Slovakia, Slovenia, Czech Republic, Ukraine, Hungary, and Belarus). 

The proportion of Eastern Europe and former Soviet countries has recently decreased and, in 

2010, approximately 60% of all the victims originated from this group of countries. The rest of 

the European victims are mostly Germans and Turkish. Outside Europe, Thailand and Nigeria 

tend to contribute a considerable number of victims.   

 Figure 3 shows the distribution of identified victims by source country income levels 

based on the World Bank classifications. Until 2005, low-middle income countries (per capita 

annual income between 1,026 and 4,035 US dollars) were the major sources that sent victims 

to Germany, while in the recent years (2006-2010), the upper-middle income countries (per 

capita annual income between 4,036 and 12,475 US dollars) have formed the largest groups. 

This change is mainly because the major source countries in Eastern Europe keep providing 

victims despite recent increases in their income levels. Interestingly, the proportion of victims 

from low-income countries (per capita annual income below 1,025 US dollars) is rather minimal 

(between approximately 5-15%) and has declined in recent years. Since 2006, a small portion of 

victims from high income countries (per capita annual income higher than 12,476 US dollars) 

have been identified – mainly from Czech Republic, Italy, and Greece.2  

 Figure 4 shows the distribution of migrant stocks in Germany by source-country income 

levels and suggests a plausible explanation to the question, why the majority of victims come 

from middle income countries (instead of low income countries). The descriptive statistics 

shown in figures 3 and 4 clearly indicate a positive association between the two. The 

dominance of middle income countries in migration corresponds with the distribution pattern 

of victims by income levels. In the following sections, I will empirically analyze whether migrant 

stocks have an effect on human trafficking.  

3. Data 

 Data on human trafficking is hard to collect because human trafficking is a clandestine 

crime and therefore the magnitude of the crime is difficult, if not impossible, to gauge. Another 

                                                           
2 German victims that comprise the largest part of the number of victims from high income countries are excluded 
in this figure. 
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difficulty in data collection arises with respect to various definitions of human trafficking. The 

definition of human trafficking is often confused with smuggling, illicit migration in general, and 

labor exploitation. Such variations in the definition of human trafficking make cross-country 

comparison of the data particularly problematic (Kangaspunta 2003).  

 In order to obtain reliable data on human trafficking, I make use of the statistics 

collected by the German Federal Criminal Police Office (BKA) which contain annual numbers of 

victims identified in Germany and traffickers investigated by the German police. The BKA has 

published the National Situation Report on Trafficking in Human Beings (Lagebild 

Menschenhandel) every year since 1999.3 The annual reports include detailed information on 

victims of human trafficking and their perpetrators (e.g. their nationalities, age, sex, etc.), thus 

providing an outlook on the inflows of human trafficking into Germany. The statistics provided 

by the BKA have several advantages for empirical research.  

 First, the data are collected based on the definition of human trafficking prescribed in 

the German Penal Code (section 232 for sex trafficking and section 233 for labor trafficking), 

which conforms with the international definition adopted by United Nations in the Protocol to 

Prevent, Suppress and Punish Trafficking in Persons, Especially Women and Children (2000). 

This definition consists of three main components of human trafficking – acts (recruiting and 

transferring human beings), means (by the means of threat or force), and purposes 

(exploitation).4 Thus, according to this definition, human trafficking is clearly distinguished from 

other types of illicit migration or crimes. 

 Second, the BKA statistics has provided annual variations in the number of victims of 

human trafficking and their perpetrators for more than 10 years. Such longitudinal data is rare 

in the data collection of human trafficking. The statistics with annual variations enables me to 

                                                           
3 In this paper I use the data for the period of 2001-2010, excluding 1999 and 2000, because the migration 
statistics used to construct the main independent variable are available from 2001.  
4 “Trafficking in persons” shall mean the recruitment, transportation, transfer, harbouring or receipt of persons, by 
means of the threat or use of force or other forms of coercion, of abduction, of fraud, of deception, of the abuse of 
power or of a position of vulnerability or of the giving or receiving of payments or benefits to achieve the consent 
of a person having control over another person, for the purpose of exploitation. Exploitation shall include, at a 
minimum, the exploitation of the prostitution of others or other forms of sexual exploitation, forced labour or 
services, slavery or practices similar to slavery, servitude or the removal of organs (article 3-a, Protocol).   
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conduct a panel analysis controlling for unobserved heterogeneity of countries and time 

effects, which are crucial to estimating the determinants of human trafficking.  

 On the other hand, the BKA statistics are not completely free of drawbacks. Most 

importantly, the statistics provide reported numbers of human trafficking: victims identified 

and perpetrators investigated by the German police. Thus, the numbers are unlikely to capture 

the true magnitude of human trafficking in Germany but show a fragment of the problem only, 

resulting in underestimation. Furthermore, the police statistics not only reflect part of the 

prevalence of human trafficking but also the level of law enforcement against human 

trafficking. This problem is, however, mitigated by the fair assumption that the level of law 

enforcement by the German police should be constant in combating human trafficking 

originating from different source countries. In other words, the law enforcement of the German 

police against human trafficking from Russia is arguably equivalent to the law enforcement of 

the German police against human trafficking from Poland during the same period. However, 

this assumption can be challenged if the policy priority varies over time and the German police 

tackle human trafficking originating from a different source country each year. To reduce these 

problem the reported statistics encounter, I aggregate the numbers of victims and perpetrators 

during the period of investigation and take the average values – five-year and 10-year average, 

respectively.  

  In this paper, I use the number of identified victims and perpetrators of sex trafficking 

by their nationalities, excluding those of labor trafficking, because the statistics on labor 

trafficking in Germany are available only for 2008-2010 without identifying their nationalities. 

Given that sex trafficking is the most prevalent type of human trafficking worldwide (UNODC 

2006) as well as in Germany (BKA 2010), this approach addresses the most serious form of 

human trafficking.  

4. Estimation Model 

 Existing migrant networks may induce more human trafficking by pulling migration of 

the low-skilled. To estimate the network effect on human trafficking, potential determinants of 

human trafficking need to be modeled. The following equation provides a baseline specification 
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on the factors of source-countries which affect the prevalence of human trafficking into 

destination – Germany.  

hi = β1mi + β2Xi + β3Zi + ui                                                          (1) 

 pi = β1mi + β2Xi + β3Zi + ui                                                            (1)´ 

 hi is the number of victims from country i who are identified in Germany during the 

period of investigation. pi is the number of perpetrators from country i who are investigated for 

committing crimes of human trafficking in Germany during the period. The number of 

perpetrators is included as a dependent variable in addition to the number of victims because 

traffickers tend to target their own nationals for human trafficking, thus the number of 

perpetrators can be used as an indicator for the prevalence of human trafficking from that 

respective country.  mi is the (logged) stock of migrants – male, female, and total migrants, 

respectively – from country i, who reside in Germany during the time. This variable reflects 

migrant network effects. The data on victims and perpetrators are taken from the German 

Federal Criminal Police Office (BKA, 2001-2010) and the data on migration are from the German 

Federal Statistical Office (2011). Vector Xi is a set of variables capturing source-country 

characteristics and conditions pushing people out of their countries for human trafficking. 

Vector Zi is a set of variables which relate to pull factors inducing human trafficking into 

German from country i. ui is the idiosyncratic error term. Robust standard errors are applied in 

order to control for potential heteroscedasticity. In this baseline model, I use the aggregate 

numbers of victims during the period of 2001-2010 in order to mitigate the problems of 

fragmented and reported statistics of human trafficking (see section 3). This cross-sectional 

analysis covers up to 151 countries (i = 1, 2,,,,,,,,,151).  

 However, the cross-sectional analysis is subject to omitted variable biases because the 

model does not allow controlling for unobserved country-heterogeneity which may critically 

affect human trafficking flows into Germany. Furthermore, time effects are also not taken into 

account in this estimation. To address these issues, a panel analysis is further employed by 

taking the following form.  
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hit = αi + β1mit + β2Xit + β3Zit + t + ui                                                          (2) 

 pit = αi + β1mit + β2Xit + β3Zit +  t + ui                                                          (2)´ 

             (i = 1, 2,,,,,, 151), (t = 1, 2,,,,,, 10) 

 hit is the number of victims from country i who are identified in Germany in year t. pit is 

the number of perpetrators from country i who are investigated for committing crimes of 

human trafficking in Germany in year t. mit is the (logged) stock of migrants (male, female and 

total migrant populations, respectively) from country i, who reside in Germany during the time 

(t). Vector Xit is a set of variables capturing source-country push factors and Zit is a set of pull 

factors. αi captures effects of time-invariant country heterogeneity. t is a year dummy reflecting 

time effects and uit is the idiosyncratic error term. Again, in all the regressions, robust standard 

errors are used. In the panel analysis, I take the five-year average values of the variables in 

order to mitigate the fragmented and reported nature of the data. Taking the five-year average 

value of migrant stocks also takes into account that the effect of migrants on human trafficking 

may not be contemporary and it takes time for migrant networks to induce human trafficking. 

Additionally, I run panel regressions with annual variations including both contemporary and 

lagged values migrant stocks as check for robustness (see section 5.3).  

 In both cross-sectional and panel estimations, various push and pull factors of human 

trafficking are controlled for. Vector Xit includes economic, institutional, and social factors 

pushing potential victims to be trafficked out of their countries. (Logged) per capital income is 

controlled for because most victims are initially migrants seeking better economic 

opportunities elsewhere and therefore the income level is a crucial determinant affecting the 

decision of potential victims to take risks of insecure migration (Akee et al. 2010 a, b; Cho 2012; 

Jakobsson and Kotsadam 2011). The level of corruption - the control of corruption – is included 

because corruption deteriorates the institutional quality of a country, thus harming the life 

quality of its people. Furthermore, the corruption of government officials makes institutional 

environments more favorable for human traffickers to operate their exploitative, illicit human 

trade (Bales 2007; Cho 2012; Cho et al. forthcoming; Mahmoud and Trebesch 2010). The level 

of female education – female gross enrollment rates in secondary schools – is also included 
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because the majority of victims of human trafficking are females and their lack of opportunities 

is an important push factor for women and girls to take risks which might result in their being 

trafficked (Rao and Presenti 2012). The income and education data are taken from the World 

Development Indicator (2011). For the control of corruption, Kaufmann et al.’s (2009) data are 

used.   

 Vector Zit includes a list of pull factors inducing trafficking flows into Germany. Trade in 

goods and services may facilitate human movements between countries (Danailova-Trainor and 

Belser 2006) and thus bilateral trade between Germany and a source country – data taken from 

the United Nations Commodity Trade Statistics Database (2012) – is included as a pull factor. 

Membership of the Schengen Agreement (1985) – ensuring free human movements inside the 

Schengen area which currently consists of 26 European countries including Germany – is also 

included in order to control for the impact of border control on international travelling. 

Membership of the Schengen Agreement is used instead of visa restrictions in entering 

Germany because many victims are smuggled via neighboring countries, which function as 

transit places for human trafficking into Germany. Thus, free movements across neighboring 

countries are more crucial to this type of human transactions (see BKA 1999-2010). Also, 

informational exposure via TV and other media is included, as the media can pull people out of 

their country by providing them with information about the outside world (Cho 2012; Cho 

forthcoming; Mahmoud and Trebesch 2010; Mo 2011). The percentage of internet users, TV, 

and trade in newspapers – data taken from the KOF Globalization Index (Dreher 2006) – is used 

as a proxy to the level of the informational exposure. In addition, geographical proximity to 

Germany can be an important pull factor for the transferring and smuggling of humans into 

Germany. With this respect, (logged) distance between Germany and the source country – 

distance between the two capital cities, data taken from PRIO GRID (Tollefsen et al. 2012) – and 

the regional dummy variable being Europe and Central Asia – following the World Bank 

classification – are controlled for. The descriptive statistics of the data used are provided in 

appendix A.  
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 The empirical models presented above are designed to estimate the aggregate impact 

of migrant networks on human trafficking into Germany. However, migrant networks may 

induce human trafficking via two different mechanisms: one from the supply side and the other 

from the demand side. On the supply side, migrant networks may reduce informational costs of 

migration pulling migrants with low skills and, as a result, enlarge the pool of potential victims 

of human trafficking. On the demand side, migrant networks may increase demand for sexual 

services provided by their own people in the destination country. Unfortunately, there is 

neither data on the educational level of migrants nor data on such demand for prostitution to 

single out the different effects. Alternatively, I construct an interaction term between the 

income level of source country i and the migrant stocks from country i who reside in Germany 

in order to gauge effects from the supply side.5 The motivation behind this approach is as 

following. On the supply side, migrant networks arguably pull human trafficking because the 

networks increase the pool of low-skilled migration by reducing informational costs on 

migration. This effect, however, may vary across different levels of income because of two 

reasons. Firstly, changes in marginal propensity to migrate, caused by changes in informational 

costs, may be different depending on income level. For instance, people in a higher income 

country may find information provided by migrant networks less valuable that those in a lower 

income country, because there are more available alternative informational sources in higher 

income countries. Secondly, there are more low-skilled people in lower income countries and 

therefore the pool of potential low-skill migrants, who can be pulled out, is greater in lower 

income countries than higher income countries. With this in mind, theory predicts that the 

network effect on human trafficking decreases with the level of income, if the migrant 

networks pull victims of human trafficking by lowering informational costs. Thus, in this model, 

a significant interaction effect arguably reflects how migrant networks affect migratory 

decisions of victims on the supply side of human trafficking. 

                                                           
5 The interaction effect may also suggest the impact of migrant networks from the demand side if the income level 
of a source country is positively correlated to the needs of migrants for sex services in the destination. However, 
there is no empirical evidence that the income level of the country of origin is endogenous to such needs in the 
destination country.  
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 Equation 3 and 3´ below include the interaction term between the income level and the 

stocks of migrants denoted as mit*git. The other notations are identical to those in equation 2 

and 2´.  

hit = αi + β1mit + β2Xit + β3Zit + β4mit*git + t + ui                                                          (3) 

 pit = αi + β1mit + β2Xit + β3Zit + β4mit*git + t + ui                                                           (3)´ 

  (i = 1, 2,,,,,, 151), (t = 1, 2,,,,,, 10) 

5. Empirical Results 

5.1. Baseline Model and Econometric Specification  

 Table 1 shows the results of the cross-sectional analysis. Given that the dependent 

variable is a count variable with nonnegative integer values {0, 1, 2….}, a liner model may not 

provide the best fit over all values of the explanatory variables. Thus, expected values are 

modeled to take the form of exponential functions as below (see pp.546-547, Wooldridge 

2008).  

E(yǀx1, x2,,,xk) = exp(β0 +  β1x1 + …+ βkxk) 

 As this model is nonlinear in its parameters, a maximum likelihood analysis of the 

negative binomial regression model is employed here. The negative binomial maximum 

likelihood estimation is more efficient than the Poisson quasi-maximum likelihood method, 

given the assumption that there cannot be underdispersion (see pp.657-659, Wooldridge 

2002). In addition to the negative binomial regressions, I also conduct a linear analysis in order 

to show the robustness of the results.  

 The results in table 1 show that migrant networks increase the number of human 

trafficking victims and their perpetrators and the finding is robust to the different 

measurements of the networks (migrants, male migrants, and female migrants). The 

coefficients are statistically significant at 1% level in the non-linear model, while the significance 

level is 10% in the linear model. Regarding the control variables (see column 1-6), control of 



14 
 

corruption reduces the number of victims, but the effect does not turn out to be significant for 

perpetrators. Female education reduces human trafficking – both the numbers of victims and 

perpetrators, while bilateral trade with Germany increases human trafficking. A higher income 

level reduces the number of victims but it does not have a significant effect on traffickers. 

Informational exposure to the outside world increases human trafficking but the coefficients 

are mostly insignificant. Geographical effects are also found here. Distance between the source 

country and Germany decreases human trafficking, while being in Europe/Central Asia 

increases the prevalence of the crime. However, in the liner model (column 7-12), the 

coefficients of most control variables lose their statistical significance, except the membership 

of the Schengen agreement, which turns out to be significant and negative.  

 The cross-sectional analysis, however, does not capture unobserved country-specific 

heterogeneity and time-specific effects, which may be important to human trafficking flows 

into Germany. Thus, I make the use of the longitude data with time-variations and conduct a 

panel analysis. The unobserved effect – αi in equation 2, 2´, 3, and 3´ – is treated as either a 

random effect or a fixed effect, depending on whether or not αi is uncorrelated with the 

observed explanatory variables (see pp.251-252, Wooldridge 2008). To test for Cov(αi, xit) = 0, 

the Hausman test is conducted under the null-hypothesis below.  

Ho: difference in coefficients not systematic 

chi2 = (b-B)'[(V_b-V_B)^(-1)](b-B) 

(b = consistent under Ho and Ha; B = inconsistent under Ha, efficient under Ho) 

 The result shows that the Hausman test fails to reject the null-hypothesis with p-value 

0.41 for hit and 0.94 for pit. Given the result, the random effect is more efficient than the fixed 

effect and therefore this method is selected for the panel analysis.  

5.2. Aggregate Results 

 Table 2 presents the results of the panel estimations with random effects. The panel 

data take five-year average values, as described in section 4, and therefore, the dependent 

variable is not a count variable anymore. Thus, the linear model is the preferred estimation 
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method here. In addition to that, the negative binomial method is also applied, taking into 

account that the dependent variable is non-negative. Column (1)-(6) show the results of the 

linear estimations. Migrant networks have positive effects on human trafficking and the effects 

are significant at 5% level, except male migration on perpetrators at 10%. In the non-linear 

model (column 7-12), the network effects are significant at 1% level for perpetrators, while the 

statistical significance of the effects is 10% level for victims.  

 Quantitatively, the magnitudes of the network effects are larger for victims than 

perpetrators.6 Specifically, a 10% increase in migrant stocks increases the number of victims by 

7.9%, while the same change leads to an increase in the number of perpetrators by 6.4%. 

Interestingly, the effect of male migrant networks is smaller than that of female networks. A 

10% increase in male migrant networks increases the number of victims by 7.6% and that of 

perpetrators by 6.6%, while the same change in female migrant networks leads to increases in 

the numbers of victims and perpetrators by 9.2% and 7.3%, respectively. This result seems to 

suggest that the network effect on the supply side is dominant over the effect on the demand 

side because the stocks of male migrants can be a (rough) proxy to demand for sexual services 

provided by victims, while female migrant networks generally function as informational sources 

which pull victims to migrate from source countries.7 A greater role of female migrant networks 

in information provision is plausible, given that the majority of victims are women and girls (see 

BKA 1999-2010) and it is generally assumed that people tend to maintain stronger contact with 

others of the same sex. However, the stocks of migrants by sex are rough proxies to 

information and demand, non-exclusive to each other. In section 5.3, I will present additional 

empirical evidence supporting the network effects on the supply side.  

 Turning to the control variables, the coefficients of most variables lose their statistical 

significance in the linear model after controlling for unobserved heterogeneity and time effects, 

except the positive effect of the dummy variable, being Europe and Central Asia. However, 

several effects are still significant in the non-linear model. Control of corruption reduces human 
                                                           
6 Quantitative interpretation is given based on the results of the linear estimations. 
7 Male migrants can also be informants who encourage victims to migrate and thus network effects of male 
migrants do not reflect the demand exclusively but a mixture of information and demand. On the other hand, the 
extent that female migrants create demand for prostitution services is generally minimal. 
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trafficking, while transactions of goods and services with Germany (bilateral trade) increase the 

illicit, exploitative human transactions. Also, being far away from Germany (distance) reduces 

the probability of human trafficking occurring.  

5.3. Income Level of Source Countries and Interaction Effects 

 The results above show that migrant networks pull human trafficking into Germany. In 

order to find whether or not the network effect exists on the supply side in origin countries of 

victims, I include an interaction term between the stocks of migrants and the income level of 

the source country in the estimation model (see section 4).  

Table 3 presents results including the interaction term. Column (1)-(6) show the results 

of the linear estimation. The network effects are positive at 10% level of the significance and 

the effects decline as income arises with respect to the number of victims. On the other hand, 

the effect on perpetrators loses its statistical significance by including the interaction term. The 

results of the negative binomial estimations also support the significant but decreasing effects 

of migrant networks in income level (column 7-8). In this case, the result holds for both victims 

and perpetrators. Using male and female migrant stocks (column 9-12) instead of total 

migrants, the network effects are positive and statistically significant at 5-10%, while the 

negative interaction effect is statistically significant only for the combination of perpetrators 

and female migrants (column 12). In the other estimations (column 9-11), the interaction term 

marginally loses its significance. Generally speaking, the interaction effect is more pronounced 

for victims than perpetrators, probably because reduction in informational costs affects victims’ 

decision to migrate rather than perpetrators’ decision to commit a crime.  

A graphical demonstration can more clearly present how the marginal effect of migrant 

networks on the number of victims varies across different levels of income (Greene 2010). 

Figure 5 shows that the marginal effect declines as income level arises. The network effect is 

evident for low and middle income countries but practically irrelevant to high income countries, 

as the statistical significance of the network effect disappears when the income level reaches 

approximately 8,000 US dollars (the income level of Croatia in 2004) or higher. 
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 Finally, I further conduct panel analysis with annual variations in order to check for the 

robustness of my findings. In doing so, I use both contemporary and lagged values of migrant 

stocks, taking into account that the network effect on human trafficking may not necessarily be 

contemporary but it is likely to take some time to be generated.8 Table 4 shows the results of 

the panel analysis with random effect. Column (1)-(6) confirm the positive effects of migrant 

networks and decreasing effect of the networks in income. Taking the lagged values of migrant 

stocks does not alter the main findings (column 7-12). Additionally, table 5 shows the results of 

the estimations with fixed effect. Given the result of the Hausman test, the fixed effect analysis 

is not efficient and likely undermines the network effects. However, the positive network effect 

and the negative interaction effect survive in most regressions, rigidly controlling for two-way 

country and time fixed effects. By using the contemporary values of migrant stocks, the effects 

hold for perpetrators, while they lose statistical significance for victims marginally – around 

12% level (column 1-6). However, the main findings hold for both victims and perpetrators 

when employing the lagged values of migrant stocks (column 7-12) – the preferred estimation 

method over the one with the contemporary values.  

6. Conclusion 

 By employing the longitude data on victims and perpetrators of human trafficking into 

Germany during the period of 2001-2010, this paper empirically shows that the migrant 

networks increase human trafficking. It further presents that the network effect decreases as 

the income of a source country increases. The declining network effect in income suggests that 

migrant networks pull victims of human trafficking by increasing low-skilled migration due to 

the reduction in informational costs on migration. The main findings are robust to different 

estimation methods (linear and non-linear estimations and random and fixed effects), data 

variations (10-year average, five-year average and annual values), and various measurements of 

human trafficking (the numbers of victims and perpetrators) and proxies to migrant networks 

(total, male, and female migrant stocks and contemporary and lagged values of the stocks).  

                                                           
8 Also, victims are not always immediately identified by police upon their arrival in the destination country. The ILO 
estimates that the duration of exploitation of victims is about a year (ILO 2012), justifying the application of the 
lagged value.  
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 The findings of my paper indicate an unwanted consequence of migration – i.e. migrant 

networks mostly consisting of legal migrants can be a pull factor inducing an illegal, exploitative 

migration form of human trafficking. However, my study does not claim that close door-policy 

restricting migration per se should be a solution for combating human trafficking. Instead, my 

findings alert policy makers that migration policy should address anti-trafficking interventions 

together, particularly when the country receives a large scale of low-skilled migration.  
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Figure 1. Total Numbers of (identified) Victims of Human Trafficking in Germany, 2001-2010 

 
Source: German Federal Criminal Police Office (Bundeskriminalamt, BKA), 2001-2010 

 

Figure 2. Victims of Human Trafficking in Germany, by source-country continents, 2001-2010 

 
Source: German Federal Criminal Police Office (Bundeskriminalamt, BKA), 2001-2010 
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Figure 3. Victims of Human Trafficking in Germany 

by source-country income levels, 2001-2010 

 
Source: German Federal Criminal Police Office (Bundeskriminalamt, BKA), 2001-2010.  

Note: The numbers exclude victims with the German nationality.  

Figure 4. Stocks of Foreign Populations in Germany 

by source-country income levels, 2001-2009 

 
Source: German Federal Statistical Office (Statistisches Bundesamt), 2011.  

Note: The numbers include 72 major source countries which the data covers.  
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Figure 5. Marginal Effect of Migrant Networks on the Number of Victims  

in Different Income Levels 
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Table 1. Migration and Human Trafficking in Germany, cross-sectional analysis (2001-2010, 151 countries) 

 Negative binomial analysis (column 1-6) OLS (column 7-12) 
DV Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

(log) migrants 0.286 
(3.43)*** 

0.379 
(4.66)***     0.653 

(1.97)* 
0.615 

(1.89)*     

(log) male migrants   0220 
(2.39)** 

0.352 
(4.22)***     0.617 

(1.76)* 
0.640 

(1.82)*   

(log) female migrants     0.329 
(3.69)*** 

0.424 
(4.69)***     0.771 

(2.13)** 
0.693 

(1.92)* 

control of corruption -1.338 
(2.43)** 

-0.894 
(1.19) 

-1.301 
(2.40)** 

-0.897 
(1.21) 

-1.353 
(2.45)** 

-0.879 
(1.18) 

-2.515 
(1.59) 

-0.973 
(1.07) 

-2.458 
(1.56) 

-0.936 
(1.04) 

-2.526 
(1.60) 

-0.972 
(1.07) 

Female education -0.041 
(1.96)* 

-0.038 
(2.22)** 

-0.041 
(1.93)* 

-0.036 
(2.04)** 

-0.040 
(1.96)** 

-0.036 
(2.18)** 

-0.015 
(0.29) 

-0.022 
(0.86) 

-0.010 
(0.19) 

-0.019 
(0.74) 

-0.017 
(0.33) 

-0.023 
(0.88) 

(log) income -1.187 
(1.81)* 

-0.438 
(0.69) 

-1.331 
(2.02)** 

-0.535 
(0.86) 

-1.107 
(1.71)* 

-0.389 
(0.61) 

0.156 
(0.11) 

0.863 
(1.03) 

0.066 
(0.05) 

0.825 
(0.99) 

0.220 
(0.16) 

0.896 
(1.05) 

bilateral trade 0.967 
(3.25)*** 

0.763 
(2.38)** 

1.127 
(3.80)*** 

0.830 
(2.63)*** 

0.915 
(3.06)*** 

0.715 
(2.20)** 

0.718 
(1.23) 

0.175 
(0.73) 

0.778 
(1.29) 

0.168 
(0.69) 

0.636 
(1.11) 

0.133 
(0.55) 

information 0.073 
(1.62) 

0.001 
(0.01) 

0.082 
(1.73)* 

0.013 
(0.30) 

0.065 
(1.50) 

-0.008 
(0.21) 

0.029 
(0.31) 

-0.043 
(0.83) 

0.030 
(0.31) 

-0.042 
(0.83) 

0.029 
(0.30) 

-0.044 
(0.84) 

Schengen -1.214 
(0.93) 

-1.333 
(1.40) 

-1.261 
(0.93) 

-1.387 
1.42 

-1.232 
(0.96) 

-1.344 
(1.44) 

-9.753 
(2.10)** 

-8.009 
(1.90)* 

-9.760 
(2.10)** 

-7.982 
(1.90)* 

-9.831 
(2.11)** 

-8.094 
(1.91)* 

(log) distance -0.983 
(2.40)** 

-1.148 
(2.54)** 

-0.888 
(2.04)** 

-1.019 
(2.13)** 

-1.048 
(2.63)*** 

-1.232 
(2.78)*** 

-2.688 
(1.31) 

-1.692 
(1.70)* 

-2.797 
(1.36) 

-1.714 
(1.73)* 

-2.626 
(1.29) 

-1.678 
(1.70)* 

Europe/Central Asia 2.045 
(2.84)*** 

2.461 
(3.26)*** 

2.160 
(2.95)*** 

2.427 
(3.21)*** 

2.021 
(2.83)*** 

2.428 
(3.22)*** 

10.159 
(1.23) 

3.422 
(0.75) 

10.173 
(1.22) 

3.471 
(0.76) 

10.116 
(1.23) 

3.368 
(0.74) 

Countries 
R-sq 

Log-pseudolikelihood 

151 
 

-122.56 

151 
 

-109.95 

151 
 

-124.15 

151 
 

-111.91 

151 
 

-121.64 

151 
 

-109.81 

151 
0.26 

 

151 
0.17 

 

151 
0.26 

 

151 
0.17 

 

151 
0.26 

 

151 
0.17 

 
Note: Parentheses are t-statistics. Robust standard errors are applied. */**/*** indicates significance at 10/5/1% level. 
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Table 2. Migration and Human Trafficking in Germany, panel analysis (5-year average, 2001-2010, 151 countries) 

 OLS random effects (column 1-6) Negative binomial random effects (column 7-12) 
DV Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

(log) migrants 0.792 
(2.22)** 

0.643 
(2.04)**     0.101 

(1.80)* 
0.253 

(3.47)***     

(log) male migrants   0.775 
(2.04)** 

0.664 
(1.96)*     0.120 

(1.64)* 
0.255 

(3.28)***   

(log) female migrants     0.920 
(2.34)** 

0.726 
(2.09)**     0.116 

(1.93)* 
0.275 

(3.49)*** 

control of corruption -1.471 
(1.37) 

-1.447 
(1.20) 

-1.661 
(1.32) 

-1.400 
(1.18) 

-1.763 
(1.39) 

-1.457 
(1.21) 

-1.176 
(3.19)*** 

-0.875 
(2.38)** 

-0.852 
(2.17)** 

-0.861 
(2.33)** 

-1.181 
(3.20)*** 

-0.875 
(2.38)** 

female education -0.004 
(0.08) 

-0.044 
(1.31) 

0.002 
(0.05) 

-0.041 
(1.23) 

-0.006 
(0.12) 

-0.046 
(1.34) 

-0.014 
(1.15) 

0.008 
(0.59) 

-0.007 
(0.54) 

0.011 
(0.82) 

-0.014 
(1.15) 

0.008 
(0.60) 

(log) income -0.644 
(0.45) 

0.409 
(0.49) 

-0.748 
(0.53) 

0.367 
(0.44) 

-0.569 
(0.40) 

0.448 
(0.53) 

-0.084 
(0.25) 

-0.087 
(0.23) 

-0.326 
(0.94) 

-0.128 
(0.34) 

-0.074 
(0.22) 

-0.079 
(0.21) 

bilateral trade 0.663 
(1.25) 

0.140 
(0.54) 

0.706 
(1.31) 

0.137 
(0.52) 

0.578 
(1.12) 

0.097 
(0.38) 

0.352 
(2.32)** 

0.096 
(0.59) 

0.301 
(1.74)* 

0.103 
(0.63) 

0.340 
(2.22)** 

0.083 
(0.50) 

information 0.016 
(0.17) 

0.054 
(0.96) 

0.018 
(0.18) 

0.055 
(0.98) 

0.016 
(0.16) 

0.053 
(0.95) 

0.008 
(0.29) 

-0.030 
(1.17) 

0.003 
(0.11) 

-0.028 
(1.09) 

0.007 
(0.26) 

-0.030 
(1.19) 

Schengen -6.355 
(1.12) 

-4.434 
(1.01) 

-6.354 
(1.12) 

-4.431 
(1.01) 

-6.415 
(1.13) 

-4.464 
(1.01) 

-0.051 
(0.07) 

0.139 
(0.20) 

-0.485 
(0.63) 

0.122 
(0.18) 

-0.054 
(0.07) 

0.110 
(0.16) 

(log) distance -1.694 
(0.77) 

-0.932 
(0.84) 

-1.787 
(0.81) 

-0.962 
(0.86) 

-1.632 
(0.75) 

-0.902 
(0.82) 

-0.671 
(2.13)** 

-0.941 
(2.85)*** 

-0.858 
(2.47)** 

-0.935 
(2.81)*** 

-0.667 
(2.13)** 

-0.952 
(2.90)*** 

Europe/Central Asia 13.655 
(1.65)* 

2.557 
(0.72) 

13.677 
(1.65)* 

2.599 
(0.74) 

13.611 
(1.66)* 

2.527 
(0.72) 

0.772 
(1.20) 

0.521 
(0.80) 

0.390 
(0.58) 

0.548 
(0.84) 

0.767 
(1.19) 

0.469 
(0.72) 

Country effects 
Time effects 

Countries 
Observations 

R-sq 
Log-pseudolikelihood 

yes 
yes 
151 
284 

0.216 
 

yes 
yes 
151 
284 

0.158 
 

yes 
yes 
151 
284 

0.216 
 

yes 
yes 
151 
284 

0.156 
 

yes 
yes 
151 
284 

0.222 
 

yes 
yes 
151 
284 

0.161 
 

yes 
yes 
151 
284 

 
-232.45 

yes 
yes 
151 
284 

 
-198.60 

yes 
yes 
151 
284 

 
-229.24 

yes 
yes 
151 
284 

 
-199.45 

yes 
yes 
151 
284 

 
-232.22 

yes 
yes 
151 
284 

 
-198.48 

Note: Parentheses are t-statistics. Robust standard errors are applied. */**/*** indicates significance at 10/5/1% level. 
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Table 3. Migration and Human Trafficking in Germany, panel analysis with interaction (5-year average, 2001-2010, 151 countries) 

 OLS random effects (column 1-6) Negative binomial random effects (column 7-12) 
DV Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

(log) migrants 3.649 
(1.96)* 

0.651 
(0.78)     0.539 

(1.88)* 
0.759 

(2.38)**     

(log) male migrants   3.494 
(1.89)* 

0.544 
(0.65)     0.498 

(1.70)* 
0.711 

(2.16)**   

(log) female migrants     4.070 
(1.96)* 

0.746 
(0.80)     0.581 

(1.85)* 
0.846 

(2.42)** 

migrants*income  -0.370 
(1.76)* 

-0.001 
(0.01) 

-0.354 
(1.69)* 

0.016 
(0.15) 

-0.407 
(1.73)* 

-0.003 
(0.02) 

-0.054 
(1.64)* 

-0.067 
(1.66)* 

-0.052 
(1.36) 

-0.061 
(1.45) 

-0.057 
(1.40) 

-0.076 
(1.71)* 

control of corruption -0.770 
(0.62) 

-1.445 
(1.15) 

-0.798 
(0.66) 

-1.433 
(1.15) 

-0.782 
(0.63) 

-1.452 
(1.16) 

-0.812 
(1.98)** 

-0.757 
(1.95)* 

-0.785 
(1.95)* 

-0.761 
(1.96)** 

-0.823 
(2.00)** 

-0.758 
(1.94)* 

female education -0.022 
(0.40) 

-0.045 
(1.35) 

-0.011 
(0.21) 

-0.040 
(1.25) 

-0.024 
(0.46) 

-0.046 
(1.38) 

-0.015 
(1.11) 

0.003 
(0.17) 

0.011 
(0.85) 

0.007 
(0.51) 

-0.015 
(1.11) 

0.002 
(0.16) 

(log) income 0.146 
(0.12) 

0.412 
(0.58) 

-0.064 
(0.05) 

0.334 
(0.47) 

0.237 
(0.19) 

0.454 
(0.64) 

0.005 
(0.01) 

0.234 
(0.54) 

-0.084 
(0.22) 

0.133 
(0.31) 

0.018 
(0.04) 

0.255 
(0.58) 

bilateral trade 0.874 
(1.53) 

0.141 
(0.56) 

0.897 
(1.56) 

0.130 
(0.50) 

0.795 
(1.42) 

0.098 
(0.39) 

0.319 
(1.83)* 

0.162 
(0.95) 

0.339 
(2.01)** 

0.157 
(0.92) 

0.304 
(1.74)* 

0.154 
(0.89) 

information 0.020 
(0.20) 

0.054 
(0.95) 

0.021 
(0.21) 

0.055 
(0.96) 

0.019 
(0.19) 

0.053 
(0.94) 

0.004 
(0.13) 

-0.028 
(1.06) 

0.004 
(0.16) 

-0.026 
(1.00) 

0.003 
(0.10) 

-0.028 
(1.08) 

Schengen -2.993 
(0.47) 

-4.428 
(0.94) 

-3.411 
(0.54) 

-4.529 
(0.96) 

-2.905 
(0.45) 

-4.448 
(0.94) 

-0.157 
(0.19) 

0.432 
(0.58) 

-0.215 
(0.27) 

0.362 
(0.49) 

-0.148 
(0.18) 

0.434 
(0.59) 

(log) distance -2.287 
(1.08) 

-0.935 
(0.88) 

-2.357 
(1.11) 

-0.926 
(0.87) 

-2.235 
(1.06) 

-0.908 
(0.86) 

-0.941 
(2.67)*** 

-1.008 
(2.97)*** 

-0.958 
(2.73)*** 

-0.993 
(2.91)*** 

-0.936 
(2.68)*** 

-1.025 
(3.02)*** 

Europe/Central Asia 13.275 
(1.62) 

2.555 
(0.71) 

13.266 
(1.61) 

2.642 
(0.73) 

13.224 
(1.63) 

2.521 
(0.70) 

0.379 
(0.57) 

0.553 
(0.83) 

0.354 
(0.51) 

0.556 
(0.84) 

0.373 
(0.56) 

0.515 
(0.77) 

Country effects 
Time effects 

Countries 
Observations 

R-sq 
Log-pseudolikelihood 

yes 
yes 
151 
284 

0.226 
 

yes 
yes 
151 
284 

0.158 
 

yes 
yes 
151 
284 

0.222 
 

yes 
yes 
151 
284 

0.156 
 

yes 
yes 
151 
284 

0.229 
 

yes 
yes 
151 
284 

0.161 
 

yes 
yes 
151 
284 

 
-226.96 

yes 
yes 
151 
284 

 
-197.17 

yes 
yes 
151 
284 

 
-228.31 

yes 
yes 
151 
284 

 
-198.36 

yes 
yes 
151 
284 

 
-226.72 

yes 
yes 
151 
284 

 
-196.95 

Note: Parentheses are t-statistics. Robust standard errors are applied. */**/*** indicates significance at 10/5/1% level. 
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Table 4. Test for Robustness: Migration and Human Trafficking in Germany 

panel analysis with interaction, OLS random effects (annual variations, 2001-2010, 151 countries) 

 Migrants/male/female migrants (t, column 1-6) Migrants/male/female migrants (t-1, column 7-12) 
DV Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

(log) migrants 4.779 
(2.14)** 

3.374 
(2.38)**     4.989 

(2.08)** 
4.365 

(2.24)**     

(log) male migrants   4.692 
(2.09)** 

3.377 
(2.32)**     4.948 

(2.06)** 
4.422 

(2.19)**   

(log) female migrants     5.383 
(2.14)** 

3.782 
(2.40)**     5.610 

(2.08)** 
4.889 

(2.25)** 

migrants*income  -0.539 
(2.06)** 

-0.347 
(2.27)** 

-0.533 
(2.04)** 

-0.346 
(2.21)** 

-0.602 
(2.05)** 

-0.390 
(2.28)** 

-0.555 
(2.03)** 

-0.469 
(2.22)** 

-0.554 
(2.03)** 

-0.474 
(2.18)** 

-0.620 
(2.01)** 

-0.526 
(2.24)** 

control of corruption 0.191 
(0.09) 

0.099 
(0.09) 

0.152 
(0.08) 

0.096 
(0.09) 

0.202 
(0.10) 

0.109 
(0.10) 

-0.727 
(0.44) 

0.104 
(0.09) 

-0.765 
(0.47) 

0.100 
(0.09) 

-0.711 
(0.43) 

0.116 
(0.10) 

female education 0.048 
(0.81) 

-0.008 
(0.34) 

0.057 
(0.94) 

-0.004 
(0.16) 

0.045 
(0.77) 

-0.010 
(0.40) 

0.050 
(0.92) 

-0.009 
(0.31) 

0.059 
(1.06) 

-0.004 
(0.13) 

0.047 
(0.88) 

-0.011 
(0.36) 

(log) income -1.039 
(0.70) 

-0.500 
(0.76) 

-1.235 
(0.81) 

-0.584 
(0.86) 

-0.925 
(0.64) 

-0.435 
(0.68) 

-1.584 
(0.93) 

-0.784 
(0.95) 

-1.769 
(1.02) 

-0.874 
(1.03) 

-1.476 
(0.89) 

-0.703 
(0.87) 

bilateral trade 1.059 
(1.66)* 

0.169 
(0.73) 

1.088 
(1.70)* 

0.159 
(0.67) 

0.995 
(1.58) 

0.154 
(0.67) 

1.000 
(1.47) 

0.192 
(0.87) 

1.013 
(1.49) 

0.173 
(0.77) 

0.942 
(1.41) 

0.179 
(0.82) 

Information 0.00 
(0.00) 

0.078 
(1.41) 

0.00 
(0.00) 

0.078 
(1.40) 

-0.00 
(0.00) 

0.077 
(1.40) 

0.103 
(0.72) 

0.136 
(1.40) 

0.105 
(0.73) 

0.137 
(1.40) 

0.101 
(0.72) 

0.135 
(1.40) 

Schengen -2.696 
(0.52) 

0.991 
(0.23) 

-3.027 
(0.58) 

0.846 
(0.20) 

-2.533 
(0.49) 

1.080 
(0.26) 

-1.696 
(0.36) 

2.112 
(0.51) 

-1.984 
(0.42) 

1.955 
(0.47) 

-1.544 
(0.33) 

2.227 
(0.54) 

(log) distance -4.170 
(1.78)* 

-1.032 
(0.76) 

-4.218 
(1.80)* 

-1.003 
(0.74) 

-4.143 
(1.77)* 

-1.060 
(0.77) 

-3.862 
(1.80)* 

-1.210 
(0.96) 

-3.910 
(1.82)* 

-1.180 
(0.94) 

-3.850 
(1.81)* 

-1.263 
(0.99) 

Europe/Central Asia 9.256 
(1.39) 

0.406 
(0.11) 

9.304 
(1.39) 

0.568 
(0.15) 

9.175 
(1.38) 

0.302 
(0.08) 

6.627 
(0.98) 

-0.982 
(0.23) 

6.655 
(0.97) 

-0.826 
(0.19) 

6.534 
(0.97) 

-1.116 
(0.26) 

Country effects 
Time effects 

Countries 
Observations 

R-sq 

Yes 
yes 
151 
899 

0.172 

yes 
yes 
151 
899 

0.105 

yes 
yes 
151 
899 

0.170 

yes 
yes 
151 
899 

0.104 

yes 
yes 
151 
899 

0.174 

yes 
yes 
151 
899 

0.107 

yes 
yes 
151 
770 

0.166 

yes 
yes 
151 
770 

0.085 

yes 
yes 
151 
770 

0.164 

yes 
yes 
151 
770 
0.08 

yes 
yes 
151 
770 

0.167 

yes 
yes 
151 
770 

0.085 
Note: Parentheses are t-statistics. Robust standard errors are applied. */**/*** indicates significance at 10/5/1% level. 
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Table 5. Test for Robustness: Migration and Human Trafficking in Germany 

panel analysis with interaction, OLS fixed effects (annual variations, 2001-2010, 151 countries) 

 Migrants/male/female migrants (t, column 1-6) Migrants/male/female migrants (t-1, column 7-12) 
DV Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator Victim Perpetrator 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

(log) migrants 12.168 
(1.54) 

6.580 
(2.53)**     15.454 

(1.70)* 
9.098 

(2.48)**     

(log) male migrants   12.274 
(1.49) 

6.747 
(2.43)**     15.964 

(1.69)* 
9.493 

(2.42)**   

(log) female migrants     13.879 
(1.57) 

7.365 
(2.58)**     17.374 

(1.71)* 
10.124 

(2.52)** 

migrants*income  -1.405 
(1.55) 

-0.680 
(2.33)** 

-1.429 
(1.51) 

-0.698 
(2.24)** 

-1.606 
(1.58) 

-0.764 
(2.37)** 

-1.735 
(1.69)* 

-0.966 
(2.38)** 

-1.807 
(1.68)* 

-1.011 
(2.32)** 

-1.958 
(1.70)* 

-1.078 
(2.42)** 

control of corruption 2.868 
(0.71) 

0.423 
(0.41) 

2.854 
(0.71) 

0.430 
(0.42) 

2.889 
(0.72) 

0.411 
(0.40) 

0.745 
(0.20) 

0.367 
(0.30) 

0.768 
(0.21) 

0.391 
(0.32) 

0.718 
(0.19) 

0.335 
(0.28) 

female education 0.036 
(0.41) 

-0.016 
(0.65) 

0.042 
(0.47) 

-0.013 
(0.54) 

0.031 
(0.36) 

-0.018 
(0.74) 

0.071 
(0.66) 

-0.026 
(0.72) 

0.076 
(0.70) 

-0.023 
(0.64) 

0.065 
(0.62) 

-0.029 
(0.80) 

(log) income -9.552 
(1.57) 

-1.976 
(1.06) 

-9.946 
(1.58) 

-2.115 
(1.09) 

-9.096 
(1.56) 

-1.868 
(1.04) 

-13.499 
(1.78)* 

-3.335 
(1.42) 

-13.827 
(1.77)* 

-3.483 
(1.44) 

-13.054 
(1.80)* 

-3.173 
(1.40) 

bilateral trade 0.118 
(0.19) 

0.232 
(0.86) 

0.129 
(0.21) 

0.238 
(0.88) 

0.131 
(0.21) 

0.242 
(0.90) 

-0.136 
(0.18) 

0.087 
(0.30) 

-0.105 
(0.14) 

0.105 
(0.36) 

-0.130 
(0.17) 

0.090 
(0.31) 

Information -0.176 
(0.57) 

0.123 
(1.64) 

-0.184 
(0.59) 

0.120 
(1.61) 

-0.176 
(0.57) 

0.121 
(1.65) 

0.049 
(0.15) 

0.224 
(1.52) 

0.041 
(0.12) 

0.220 
(1.50) 

0.046 
(0.14) 

0.220 
(1.52) 

Schengen 3.828 
(0.47) 

3.031 
(0.59) 

3.402 
(0.42) 

2.870 
(0.56) 

4.220 
(0.52) 

3.172 
(0.62) 

5.097 
(0.71) 

4.230 
(0.86) 

4.755 
(0.66) 

4.061 
(0.82) 

5.470 
(0.76) 

4.400 
(0.90) 

Country effects 
Time effects 

Countries 
Observations 

R-sq 

yes 
yes 
151 
899 
0.06 

yes 
yes 
151 
899 
0.08 

yes 
yes 
151 
899 
0.05 

yes 
yes 
151 
899 
0.07 

yes 
yes 
151 
899 
0.06 

yes 
yes 
151 
899 
0.08 

yes 
yes 
151 
770 
0.07 

yes 
yes 
151 
770 
0.13 

yes 
yes 
151 
770 
0.07 

yes 
yes 
151 
770 
0.13 

yes 
yes 
151 
770 
0.08 

yes 
yes 
151 
770 
0.14 

Note: Parentheses are t-statistics. Robust standard errors are applied. */**/*** indicates significance at 10/5/1% level. (log) 
distance and Europe/Central Asia variables are dropped out in the fixed effect estimations due to collinearity.  
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Appendix A. Descriptive Statistics 

Variable Observations Mean Std. Dev. Min Max 

number of victims 899 4.322 21.640 0 317 

number of perpetrators 899 2.113 10.537 0 149 

(log) migrants 899 4.576 5.203 0 14.457 

(log) male migrants 899 4.291 4.846 0 13.816 

(log) female migrants 899 4.272 4.868 0 13.693 

control of corruption (index) 899 0.043 0.995 -1.546 2.625 

female education  

(enrolment rate in secondary school) 
899 74.319 32.965 4.935 168.336 

(log) income 899 7.958 1.641 4.382 11.249 

(log) bilateral trade (export, dollars) 899 19.853 2.707 10.878 25.591 

information (index) 899 67.255 19.043 24.401 98.511 

Schengen (dummy) 899 0.117 0.321 0 1 

(log) distance 899 8.255 0.991 5.635 9.819 

Europe/Central Asia (dummy) 899 0.170 0.376 0 1 

 


