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Abstract
It has been noticed that throughout the years, immigrant’s skills, knowledge,
and experience have declined. In fact, researchers have noticed the presence
of cohort effects, where there are differences in quality and skills across the
immigrants. Using data from the German Socio-Economic Panel and through
an out-of-sample forecast of the employment of recent cohorts based on how
earlier newcomers performed, I can confirm that, over time, immigrants see
their probability of being employed decrease. For instance, employment
decreased from 99% for immigrants that arrived in Germany in 2010 to 92%
for those that came in 2015. The linear probability model also highlights that
not only human capital influences directly employment levels of immigrants.
Undeniably, the region of origin and the immigrants’ duration of residence in
Germany also impact the likelihood of finding a paid job. Therefore, cohort
effects cannot only be justified by the fact that newly arrived immigrants are
very different from those who arrived some years ago.
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1 Introduction
For centuries, individuals have moved to foreign countries of which they are not natives, in the
hope to start a better life. Various circumstances and reasons pushed those immigrants to move
across the world where their human capital remained as the only ability to perform labour and
produce economic value. It is well known that men have a higher probability to be employed
than women, and whites usually find a job quicker than non-whites. According to previous
studies, employment is mainly determined by less than a dozen variables relative essentially to
the immigrant’s human capital and his origin, as well as the condition of the labour market he
is entering. However, it has been noticed that throughout the years, immigrant’s skills,
knowledge, and experience have declined. In fact, researchers have observed the presence of
cohort effects, where there are differences in quality and skills across the immigrants. Newly
arrived immigrants are very different from those who arrived some years ago.
Nowhere else in Europe are the impacts of migration more large-scale and potentially
consequential than in Germany. It is the second most alluring migration destination in the world
and has the second highest percentage of immigrants in its population. The attraction of
Germany’s competitive economy regarding its migration policies, and its proximity to Eastern
Europe has attracted, as of 2017, more than twelve million immigrants which makes about
14.8% of the German population.
Therefore, studying the German labour market outcomes of cohorts of immigrants over time
seems relevant. It would be interesting to forecast the employment of recent cohorts based on
how earlier newcomers performed in order to confirm and understand why, over time,
immigrants see their probability of being employed decrease.
The subsequent section covers past literature on cohort effects and what causes their presence.
The next section presents the relevant theory of the thesis. Further, is a section explaining the
methodology as well as the regression technique that is being used to identify new evidence.
Following this section, the results will be presented. The main objective is to culminate in an
analysis regarding differences between immigrants’ cohorts that lead to their employability
decreasing over the years. This will be discussed in the second to last section. The final section
makes some concluding remarks.
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2 Literature review
For a long time, researchers have aimed to analyse the consequences of immigration and how
immigrants perform over time. They focused their studies on their labour market outcomes to
understand which variables were prevalent in the determination of the employment level of
immigrants.
A collection of data for different periods allowed Contucci et al.(2015) to present a quantitative
framework for forecasting immigrant integration. The computation to forecast integration
estimates showed it is feasible to predict integration correctly for several years to come, with
only a small relative error, under 1 percent.

Differences between cohorts
Villarreal and Tamborini (2018) look to a great extent into the evolution of immigrants’ market
positions. They intend to measure both the extent and speed at which the gaps between the
groups are growing. The authors find that blacks and Hispanics assimilate at a slower rate than
white and Asian immigrants. Nonetheless, they cannot conclude that the quality of immigrant
cohorts is declining, even after controlling for their human capital.
Kerr and Kerr (2011) focus their empirical study on the economic impacts of immigration. For
them, the nature of the migration influences education levels, ages, tenures of immigrants, and
consequently the individuals’ probable assimilation and economic outcome. Also, the authors
emphasize that, in European countries, it is particularly clear that recent cohorts are expected
to experience permanently weaker labour market success even though these differences are
likely to diminish over the duration of a migrant’s stay.
Barth et al. (2004) found that immigrants’ labour market outcomes from non-OECD countries
display great sensitivity to local unemployment. By using Norwegian register data, they also
establish that standard methods of estimation overstate cohort differentials because they do not
account for trends in macroeconomic conditions over the sample period.
In Germany, Gundel and Peters (2008) also found a decreasing cohort quality when
differentiating for immigrants’ year of arrival. The country has experienced a rising
employment inequality since the mid-nineties, mainly due to the increased difference between
levels of education.
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As well, Boockmann and Steiner (2000) estimate cohort effects for West German workers born
between 1925 and 1974. As opposed to men’s employment probability, they find a large and
robust decline in the one of women with post-compulsory education.

The role of human capital
In their paper, Desai et al. (2016) examine the role of human capital. They specifically show
that previous local labour market experience and the level of education are key determinant of
the labour market outcomes of immigrants. The writers test empirically how specific skills
influence employment outcomes of migrants and their findings reveal differences between
migrants based on gender, occupation, age, sending region and region in Sweden.
Bevelander and Irastorza (2014) examine immigrants’ trajectories into skilled employment in
the initial years after arrival also depending on a number of different factors. Their analysis
shows that employment rates during the newcomers’ initial years are relatively depressed for
those who are low-educated and come based on family ties, in comparison to natives and labour
migrants from EU countries.
Panel data from the Household, Income and Labour Dynamics in Australia survey enabled To
et al. (2017) to estimate probit models of the likelihood of being employed (yes or no). Results
show that education qualifications, work experience, and proficiency in the host’s country
language are decisive determinants of the probability of having a paid job.
Chiswick et al. (1997) look into patterns of immigrants’ employment and unemployment. They
notice that human capital is weakly linked to the employment status of immigrants surely
because skills acquired outside the United States are only imperfectly transferable across labour
markets. Nevertheless, immigrants’ employment and unemployment rates quickly attain levels
comparable to those of the native-born, even though their labour market status appears to be
particularly sensitive to cyclical changes in economic activity.
Dustmann and Fabbri (2003) focus their research on the determinants of language proficiency
and the effect of language on employment probabilities of non-white immigrants. They identify
that language proficiency has a positive effect and according to their ethnic origin, immigrants’
language acquisition as well as employment probabilities differ widely.
The lack of fluency in spoken English is also closely linked to the country of origin of the
immigrants as established by Carliner (2000).
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Berman et al. (2003) focus on Soviet immigrants moving to Israel to see how learning Hebrew
facilitates their integration. Because language proficiency in the new country functions as a
signal of individual productivity it has proved to increase the probability to be employed.

National origin and gender discrimination
For Amuedo-Dorantes and De la Rica (2007), employment levels significantly vary by gender,
origin and educational attainment. For instance, immigrants coming from the European Union
do not display an employment gap with respect to natives, as opposed to cohorts originating
from culturally distant regions such as Latin America or Africa. In particular, female African
immigrants and male Latino immigrants experience the highest employability gap.
Clark and Lindley (2009) used the Labour Force Survey from 1993 and 2004 so that a model
of employment could be estimated for a sample of white and non-white male immigrants. The
results obtained show that the labour market outcome is essentially dependent on ethnicity and
immigrant type.

Labour market condition at arrival
As shown by Åslund and Rooth (2007), immigrant’s employment is dependent on the labour
market conditions encountered upon arrival. Unlike cohorts that entered Sweden during an
economic boom, those who arrived during a severe recession were exposed to high local
unemployment rates which affected the immigrants’ outcomes for at least ten years.
According to Kogan (2004), the unemployment dynamics differ between immigrant groups in
Germany. The author contends that the higher risk of unemployment among worker immigrants
is only partially related to their inferior human capital characteristics. In fact, it appears largely
due to their unfavourable labour market allocation, and their over-representation in occupations
and economic branches particularly vulnerable during economic slowdown and restructuring.

Summary table of the literature review
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Country
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national
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employment
outcomes for
migrants with
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of arrival

To et al.
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to estimate the
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Chiswick et al.
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model
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employment
and
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Dustmann and
Fabbri
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Based on the
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3 Theoretical framework
The discussion as to whether employment probabilities of immigrants differ with their year of
arrival in the host country is one that is neither unique to Germany nor to the European Union.
Many influential researchers such as Chiswick and Borjas have emphasised the presence of
cohort effects for over forty years. Even though both authors have opposing ideas regarding the
impact of immigration on the labour market and diverging ways of addressing the issue, they
agree on the idea that there are differences between immigrants leading to most recent cohorts
having lower employment rates.
Chiswick (1978) argues that the differences between natives and immigrants stems from the
fact that they lack host country specific knowledge. Newcomers have less information about
U.S. customs and practices, lack of relevant human capital such as education and language, and
have been for a relative shorter time on the US labour market meaning they are less attractive
as workers. The model he creates compares the assimilation of cohorts that arrived at different
periods in time. It can be represented by the black lines and the three red dots on the following
diagram.

As well, Borjas (1985) believes that the results of previous research can be explained by a
decline in the quality of immigrants entering the U.S. labour market. The estimates he computes
in “The Economics of Immigration” (1994) support his hypothesis that the quality of
immigrants has decreased over time. As it can be seen in the diagram above, the 1970 cohort
just arrived, the 1960 cohort has been in the US for 10 years, and the 1950 cohort for 20 years.
Through this drawing, Borjas estimates cohort effects. For instance, the 1950 cohort is of better
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quality than the other two, and immigrants arriving after 1970 will most likely never catch up
with natives.
This thesis intends to extend their models and ideas to various individuals that immigrated to
Germany from different regions and with different skill levels, based on what previous articles
showed were the most significant. The number of immigrants in Germany has steadily increased
since 1961 and within the European Union it has the second highest percentage of immigrants
in its population. The fact that it has been an appealing migration destination for decades makes
Germany the perfect country to study immigrants. Indeed, there is a large collection of data
enabling computations to be more significant and precise than for the vast majority of other
countries. Studying the changes in the different variables affecting the probability to be
employed will enable to understand the variations in the German labour market outcomes of
cohorts of immigrants.
Thus, to understand the variations in employment rates, the number of years of schooling should
be considered. In literature, it is often analysed the effect years of schooling have on wages
earned by employees. However, it is rare that studies address the effects education has on the
firms’ decisions to employ when it is well known that the higher the completed education is,
the more significant the credentialing effects are. Education functions as a signal of individual
productivity and motivation for a chosen career. In the same way, age at arrival into the host
country affects employment decisions and it is pertinent to figure out to what extent the
respondents’ age moderates these effects.
Because experience alters human capital, the number of years worked during the entire career
easily affects the immigrant’s probability to be employed. Workers are more likely to be
successful in their job search if they have past work experience as they are more valuable to
firms than those just entering the labour market. Knowledge acquired in school and through the
skills developed in on-the-jobs trainings make up for most of a person’s human capital. Thus,
to the employers, work experience shows interest and evidence of motivation for the job. It
proves the employee is determined to succeed and help the company expand. As well, the
occupational classification of the first job implies a certain skill level in favour of high status
such as managers. In the context of Germany, it has been found that less-skilled immigrants
have suffered a moderate negative employment effect.
Employment probabilities vary enormously across countries. In most cases, immigrants from
developing countries tend to have a lower likelihood of being employed than those from
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developed countries. On an accounting basis, differences in human capital can only partially
explain the variation in employment levels. Dissimilarities are essentially driven by differences
in institutions and government policies, which are referred to as social infrastructure. It is
determined historically by location and other factors captured in part by language1. Thus, the
extent to which workers from different countries have various probabilities to be employed is
partially related to the extent to which the source country has been influenced by Western
Europe.
To fully determine and predict whether cohort effects are present in Germany, we have to look
at the fact that human capital is regarded as an important growth engine. Workers are different
from one another, and each brings into the labour market a unique set of abilities. Nonetheless,
skills acquired by immigrants who invested in their human capital is not the only source of
information determining one’s employability. It is also determined by a multitude of additional
independent variables which values are diminishing with time. This means that levels of
education, experience… of the cohorts that arrived in the 1950s are superior to those of more
recent cohorts (Borjas, 1985).

1

More about language as an independent variable in section 7.1 Limitations
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4 Data
The datasets used for the regressions of this thesis all come from the Luxembourg Income Study
(LIS). It is a unique micro-data archive and research centre, dedicated to cross-national analysis.
Microdata is original data that contains every individual record in the research samples. LIS is
home to two databases: the Luxembourg Income Study (LIS) and the Luxembourg Wealth
Study Database (LWS) which include data on income, demography, employment, and wealth.
For all computations, the former will be used via the remote-execution system LISSY2. By
harmonizing cross-national micro-datasets that have been collected from participating
countries, LIS enables its users to obtain comparable micro-datasets for the purpose of carrying
out cross-national research.
All dataset information for this essay comes from the German Socio-Economic Panel (GSOEP)
and was collected by the German Institute for Economic Research / Deutsches Institut für
Wirschaftsforschung (DIW)3.
According to the descriptive statistics for the variables of the 2005 newcomers (Appendix 1),
a total of 1 800 immigrants were asked whether employment was their main current activity
status. Even though a greater number of individuals were surveyed for other variables, it is this
particular one that will determine the number of outcomes because this essay focuses only on
the employment of immigrants, and not all Germans. In 2010, this value rises to 2 331. On
average, immigrants living in Germany in 2005 are forty-three years old and have eighteen
years of past work experience. Information on how long they have been residents is given by
the variable yrsresid, which mean equals 22.2. The probability from being born in Oceania was
equal to zero, hence the decision to group Oceanian immigrants to those from North America,
knowing their employment chances should be very similar. Descriptive statistics for the
variables of the immigrants that arrived in 2010 (Annexe 2) and in 2015 (Annexe 3) are
extremely similar in terms of the mean values. The only significant differences are the number
of surveyed immigrants. Regardless the year, European immigrants have been in Germany the

According to the LIS website, “LISSY is a remote-execution system [that] allows researchers to access from
remote location the LIS and LWS microdata while respecting privacy restrictions required by the countries
providing the data.”
3
According to METIS by LIS (https://www.lisdatacenter.org/frontend#/home), the DIW consists “of panel and
cross-sectional representative micro-data on persons, households and families in order to measure stability and
change in living conditions by following principally a micro-economic approach enriched with sociology and
political science variables, mainly determined by the "Social Indicator" movement.”
2
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longest. Next come Asians and then newcomers from America, Oceania and Africa who have
been in Germany for less than one year.
Emp is a self-assessed dummy variable that indicates whether employment is the main current
activity status. Thus, it is equal to zero when the individual is not employed, and one when
he/she is employed.
The education variable indicates the highest completed level of education into three categories.
In our computations, it is coded higheduc when tertiary education is completed and mededuc
for a completed upper secondary or post-secondary non-tertiary education. Loweduc, that refers
to any completed education inferior than upper secondary education, will serve as the reference
category.
The variable age provides information on the age in years and gives the lowest value when
original data provides age in the form of an interval. Age squared will also be used in order to
model more accurately the effect of age, as the relationship with the independent variable might
be non-linear.
Wexptl refers to the years of work experience, not only completed in Germany but anywhere.
The variable accounts for the number of years an individual worked during his entire career.
The classification of individuals according to their sex measures the difference in employment
probability between men and women immigrants. In our regressions, the results are generated
in the case the worker is a female (female = 1, male = 0).
The variable Occa1 is divided into 3 main categories that refers to the occupational
classification of the first job. Highskill includes workers and professionals, while medskill is for
other, less skilled, workers. When including categorical variables in a regression, one category
is always left out and used as the reference category. In our computations, this category is
lowskill, for elementary workers.
Ctrybrth is a self-reported variable that goes from 1000 to 2914 in the LIS database. In our
computations, it is divided into six categories. Africa takes the values from 2100 to 2198, North
America from 2281 to 2285 and also value 2204, South and Central America from 2201 to 2203
and from 2205 to 2275, Asia from 2300 to 2391, Europe from 2400 to 2489, and Oceania from
2500 to 2551. This variable also enables to create a dummy variable for immigration. If the
individual has the country of the survey, Germany, as the country of birth, it takes a value equal
to 0. If not, it takes a value of 1 meaning the individual is an immigrant.
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Yrsresid accounts for the number of years of residence in the country. It can also contain
information on the number of years since the first arrival to the country and the number of years
since the last entrance to the country. By multiplying the number of years to the region of birth
of the immigrants, it enables to form an interaction between the two variables. Indeed, it helps
to understand how differently the probability of being employed evolves over the years
depending on the immigrant’s birth region.

15

5 Methodological framework
Employment forecast
5.1.1

Can the forecast be done?

The aim of this forecast is to predict the outcome of individuals that immigrated only a few
years ago based on knowledge from previous cohorts and their performance in the labour
market.
So that the computations are significant, I chose to use microdata as it enables to have precise
estimates of the multiple variables responsible in the employment determination. The
Luxembourg Income Study (LIS) database collects information at the individual level enabling
the collection of statistics separately for each immigrant. It will supply the values of multiple
parameters of immigrants upon arrival in the host country, so that estimates can be computed
through a statistical software such as Stata.
To draw a conclusive model, the forecast needs to be drawn from multiple snapshots of the
immigrant population, at different points in time. Therefore, calculations of the employment
will be made in 2010 and 2015 based on the skills of the respective cohorts that arrived in 2005
and 2010. The results will allow for predictions to be made in 2015 and 2020. Indeed, it also
seems interesting to compare the 2020 forecast to predictions from an earlier cohort where the
outcome is already known. It will help comprehend how the employment probability has varied
over time and what may be the cause.
To check if the model is overall significant, an F-test is called for. It is to test whether a group
of independent variables has an effect on the dependent variable, employment, meaning I am
to test if these variables are jointly significant. In this thesis, the F-test of overall significance
will be conducted through Stata, in the remote-execution system LISSY. It will compare the
original model to the model with no independent variables that is called an intercept-only
model. Therefore, the F-test is based on two hypotheses. The null hypothesis states that the
model with no independent variables fits the data as well as the original model. The alternative
hypothesis asserts that the original model fits the data better than the intercept-only model. If
the software calculated p-value is lower than the chosen significance level, it means the linear
regression model provides a better fit to the data than a model that contains no independent
variables. As well, in this case, the F-statistic is greater than the critical-F, and the null
hypothesis is rejected. The F-test can also be done manually by working with the unrestricted
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model, also known as the original model, and the restricted model in which some estimates are
controlled for. The result of the computation gives the F-statistic which should be compared to
the critical-F found in the F-table. The interpretation of the result is similar to the one computed
through LISSY. If the value from the formula is greater than the critical-F, the null hypothesis
is rejected, and the group of independent variables should be kept in the model.
5.1.2

What is the forecast?

Considering previous studies, it should be expected that across cohorts there are differences in
skills that evolve with time. Our computations shall confirm that human capital influences
directly employment levels of immigrants. Therefore, newly arrived immigrants are very
distinct from those who arrived some years ago justifying the presence of cohort effects. The
fact that those characteristics alter employment probabilities justifies that the quality of
immigrants may have decreased over time.

Statistical method
Empirical studies are based on the collection of direct observations from witnessed events rather
than from theory or belief. In order to build an accurate regression model, it is required to obtain
information about the various parameters determining the outcome. Since employment is a
dependant binary variable, linear probability models will be used. The probability of being
employed will depend on nineteen explanatory variables. The overall aim of this method is to
incorporate the computed estimates, β, of each variable of the first cohort into the regression of
the second cohort, and then forecast the outcome for the third and most recent cohort.
The following regression will be used in the remainder of this study:
𝐸𝑚𝑝𝑡 = 𝛼 + 𝛽1 𝑚𝑒𝑑𝑒𝑑𝑢𝑐𝑡−5 + 𝛽2 ℎ𝑖𝑔ℎ𝑒𝑑𝑢𝑐𝑡−5 + 𝛽3 𝑎𝑔𝑒𝑡−5 + 𝛽4 𝑎𝑔𝑒𝑠𝑞𝑡−5 + 𝛽5 𝑤𝑒𝑥𝑝𝑡𝑙𝑡−5
+ 𝛽6 𝑠𝑒𝑥𝑡−5 + 𝛽7 𝑚𝑒𝑑𝑠𝑘𝑖𝑙𝑙𝑡−5 + 𝛽8 ℎ𝑖𝑔ℎ𝑠𝑘𝑖𝑙𝑙𝑡−5 + 𝛽9 𝑎𝑓𝑟𝑖𝑐𝑎𝑡−5
+ 𝛽10 𝑛𝑜𝑟𝑡ℎ𝑎𝑚𝑒𝑟𝑖𝑐𝑎_𝑜𝑐𝑒𝑎𝑛𝑖𝑎𝑡−5 + 𝛽11 𝑠𝑜𝑢𝑡ℎ𝑐𝑒𝑛𝑡𝑟𝑎𝑙𝑎𝑚𝑒𝑟𝑖𝑐𝑎𝑡−5
+ 𝛽12 𝑎𝑠𝑖𝑎𝑡−5 + 𝛽13 𝑒𝑢𝑟𝑜𝑝𝑒𝑡−5 + 𝛽14 𝑦𝑟𝑠𝑟𝑒𝑠𝑖𝑑𝑡−5 + 𝛽15 𝑦𝑒𝑎𝑟𝑠𝑎𝑓𝑟𝑖𝑐𝑎𝑡−5
+ 𝛽16 𝑦𝑒𝑎𝑟𝑠𝑛𝑜𝑟𝑡ℎ𝑎𝑚𝑒𝑟𝑖𝑐𝑎_𝑜𝑐𝑒𝑎𝑛𝑖𝑎𝑡−5
+ 𝛽17 𝑦𝑒𝑎𝑟𝑠𝑠𝑜𝑢𝑡ℎ𝑐𝑒𝑛𝑡𝑟𝑎𝑙𝑎𝑚𝑒𝑟𝑖𝑐𝑎𝑡−5 + 𝛽18 𝑦𝑒𝑎𝑟𝑠𝑎𝑠𝑖𝑎𝑡−5
+ 𝛽19 𝑦𝑒𝑎𝑟𝑠𝑒𝑢𝑟𝑜𝑝𝑒𝑡−5
α is the intercept of the regression, and β the estimate of the variable
Empt = Indicator that employment is the main current activity status of the cohort, 5 years after
arrival in the host country
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Mededuct-5 = medium education is the highest level of schooling of the immigrant upon arrival
in the host country
Higheduct-5 = high education is the highest level of schooling of the immigrant upon arrival in
the host country
Aget-5 = the age of the immigrant upon arrival in the host country
Agesqt-5 = the age, squared, of the immigrant upon arrival in the host country
Wexptlt-5 = the total number of years the immigrant worked before arriving in the host country
Sext-5 = the gender of the immigrant
Medskillt-5 = the immigrant is medium skilled upon arrival in the host country
Highskillt-5 = the immigrant is high skilled upon arrival in the host country
Africat-5 = the immigrant is born in Africa
Northamerica_oceaniat-5 = the immigrant is born in North America or Oceania
Southcentralamericat-5 = the immigrant is born in South or Central America
Asiat-5 = the immigrant is born in Asia
Europet-5 = the immigrant is born in Europe
Yearsresidt-5 = the cumulative number of years of residence in the country (Germany)
Yearsafricat-5 = the cumulative number of years of residence in the country for African born
immigrants
Yearsnorthamerica_oceaniat-5 = the cumulative number of years of residence in the country for
North American and Oceanian born immigrants
Yearssouthcentralamericat-5 = the cumulative number of years of residence in the country for
South and Central American born immigrants
Yearssiat-5 = the cumulative number of years of residence in the country for Asian born
immigrants
Yearseuropet-5 = the cumulative number of years of residence in the country for European born
immigrants

18

Time t-5 refers to the year of arrival of the cohort in the new country, while t is the year of
interest for the outcome of the immigrants.
Considering the three cohorts arrived in 2005, 2010, and 2015, the three regressions of interest
will look as follows:
𝐸𝑚𝑝2010 = 𝛼 + 𝛽1 𝑚𝑒𝑑𝑒𝑑𝑢𝑐2005 + 𝛽2 ℎ𝑖𝑔ℎ𝑒𝑑𝑢𝑐2005 + 𝛽3 𝑎𝑔𝑒2005 + 𝛽4 𝑎𝑔𝑒𝑠𝑞2005
+ 𝛽5 𝑤𝑒𝑥𝑝𝑡𝑙2005 + 𝛽6 𝑠𝑒𝑥2005 + 𝛽7 𝑚𝑒𝑑𝑠𝑘𝑖𝑙𝑙2005 + 𝛽8 ℎ𝑖𝑔ℎ𝑠𝑘𝑖𝑙𝑙2005
+ 𝛽9 𝑎𝑓𝑟𝑖𝑐𝑎2005 + 𝛽10 𝑛𝑜𝑟𝑡ℎ𝑎𝑚𝑒𝑟𝑖𝑐𝑎_𝑜𝑐𝑒𝑎𝑛𝑖𝑎2005
+ 𝛽11 𝑠𝑜𝑢𝑡ℎ𝑐𝑒𝑛𝑡𝑟𝑎𝑙𝑎𝑚𝑒𝑟𝑖𝑐𝑎2005 + 𝛽12 𝑎𝑠𝑖𝑎2005 + 𝛽13 𝑒𝑢𝑟𝑜𝑝𝑒2005
+ 𝛽14 𝑦𝑟𝑠𝑟𝑒𝑠𝑖𝑑2005 + 𝛽15 𝑦𝑒𝑎𝑟𝑠𝑎𝑓𝑟𝑖𝑐𝑎2005
+ 𝛽16 𝑦𝑒𝑎𝑟𝑠𝑛𝑜𝑟𝑡ℎ𝑎𝑚𝑒𝑟𝑖𝑐𝑎_𝑜𝑐𝑒𝑎𝑛𝑖𝑎2005
+ 𝛽17 𝑦𝑒𝑎𝑟𝑠𝑠𝑜𝑢𝑡ℎ𝑐𝑒𝑛𝑡𝑟𝑎𝑙𝑎𝑚𝑒𝑟𝑖𝑐𝑎2005 + 𝛽18 𝑦𝑒𝑎𝑟𝑠𝑎𝑠𝑖𝑎2005
+ 𝛽19 𝑦𝑒𝑎𝑟𝑠𝑒𝑢𝑟𝑜𝑝𝑒2005
𝐸𝑚𝑝2015 = 𝛼 + 𝛽1 𝑚𝑒𝑑𝑒𝑑𝑢𝑐2010 + 𝛽2 ℎ𝑖𝑔ℎ𝑒𝑑𝑢𝑐2010 + 𝛽3 𝑎𝑔𝑒2010 + 𝛽4 𝑎𝑔𝑒𝑠𝑞2010
+ 𝛽5 𝑤𝑒𝑥𝑝𝑡𝑙2010 + 𝛽6 𝑠𝑒𝑥2010 + 𝛽7 𝑚𝑒𝑑𝑠𝑘𝑖𝑙𝑙2010 + 𝛽8 ℎ𝑖𝑔ℎ𝑠𝑘𝑖𝑙𝑙2010
+ 𝛽9 𝑎𝑓𝑟𝑖𝑐𝑎2010 + 𝛽10 𝑛𝑜𝑟𝑡ℎ𝑎𝑚𝑒𝑟𝑖𝑐𝑎_𝑜𝑐𝑒𝑎𝑛𝑖𝑎2010
+ 𝛽11 𝑠𝑜𝑢𝑡ℎ𝑐𝑒𝑛𝑡𝑟𝑎𝑙𝑎𝑚𝑒𝑟𝑖𝑐𝑎2010 + 𝛽12 𝑎𝑠𝑖𝑎2010 + 𝛽13 𝑒𝑢𝑟𝑜𝑝𝑒2010
+ 𝛽14 𝑦𝑟𝑠𝑟𝑒𝑠𝑖𝑑2010 + 𝛽15 𝑦𝑒𝑎𝑟𝑠𝑎𝑓𝑟𝑖𝑐𝑎2010
+ 𝛽16 𝑦𝑒𝑎𝑟𝑠𝑛𝑜𝑟𝑡ℎ𝑎𝑚𝑒𝑟𝑖𝑐𝑎_𝑜𝑐𝑒𝑎𝑛𝑖𝑎2010
+ 𝛽17 𝑦𝑒𝑎𝑟𝑠𝑠𝑜𝑢𝑡ℎ𝑐𝑒𝑛𝑡𝑟𝑎𝑙𝑎𝑚𝑒𝑟𝑖𝑐𝑎2010 + 𝛽18 𝑦𝑒𝑎𝑟𝑠𝑎𝑠𝑖𝑎2010
+ 𝛽19 𝑦𝑒𝑎𝑟𝑠𝑒𝑢𝑟𝑜𝑝𝑒2010
𝐸𝑚𝑝2020 = 𝛼 + 𝛽1 𝑚𝑒𝑑𝑒𝑑𝑢𝑐2015 + 𝛽2 ℎ𝑖𝑔ℎ𝑒𝑑𝑢𝑐2015 + 𝛽3 𝑎𝑔𝑒2015 + 𝛽4 𝑎𝑔𝑒𝑠𝑞2015
+ 𝛽5 𝑤𝑒𝑥𝑝𝑡𝑙2015 + 𝛽6 𝑠𝑒𝑥2015 + 𝛽7 𝑚𝑒𝑑𝑠𝑘𝑖𝑙𝑙2015 + 𝛽8 ℎ𝑖𝑔ℎ𝑠𝑘𝑖𝑙𝑙2015
+ 𝛽9 𝑎𝑓𝑟𝑖𝑐𝑎2015 + 𝛽10 𝑛𝑜𝑟𝑡ℎ𝑎𝑚𝑒𝑟𝑖𝑐𝑎_𝑜𝑐𝑒𝑎𝑛𝑖𝑎2015
+ 𝛽11 𝑠𝑜𝑢𝑡ℎ𝑐𝑒𝑛𝑡𝑟𝑎𝑙𝑎𝑚𝑒𝑟𝑖𝑐𝑎2015 + 𝛽12 𝑎𝑠𝑖𝑎2015 + 𝛽13 𝑒𝑢𝑟𝑜𝑝𝑒2015
+ 𝛽14 𝑦𝑟𝑠𝑟𝑒𝑠𝑖𝑑2015 + 𝛽15 𝑦𝑒𝑎𝑟𝑠𝑎𝑓𝑟𝑖𝑐𝑎2015
+ 𝛽16 𝑦𝑒𝑎𝑟𝑠𝑛𝑜𝑟𝑡ℎ𝑎𝑚𝑒𝑟𝑖𝑐𝑎_𝑜𝑐𝑒𝑎𝑛𝑖𝑎2015
+ 𝛽17 𝑦𝑒𝑎𝑟𝑠𝑠𝑜𝑢𝑡ℎ𝑐𝑒𝑛𝑡𝑟𝑎𝑙𝑎𝑚𝑒𝑟𝑖𝑐𝑎2015 + 𝛽18 𝑦𝑒𝑎𝑟𝑠𝑎𝑠𝑖𝑎2015
+ 𝛽19 𝑦𝑒𝑎𝑟𝑠𝑒𝑢𝑟𝑜𝑝𝑒2015
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To predict correctly the employment in 2020 for immigrants that arrived in Germany in 2015,
the data of the independent variables needs to be merged to how the newcomers that arrived
five years prior, in 2010, performed. Through the secure Java application Job Submission
Interface (JSI), LISSY will process the given job and generate a probability that will be
transformed into a dummy variable. For every value above the mean of the real employment, it
is considered the individual is employed. In the case the value is below the mean, it is considered
the individual is not employed.
It also seems relevant to compare this forecast to the prediction for 2015. Finding a higher ratio
Employed/Total Immigrants to the one predicted for 2020 will prove the presence of cohort
effects since it means more immigrants are employed in 2015.
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6 Results
Linear probability models

Table 1: Results of the regression
for the immigrants that arrived in
2005
Own calculations through LISSY

Table 2: Results of the regression
for the immigrants that arrived in
2010Own calculations through
LISSY
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From the first table, it can be noticed that the regions of birth of the immigrants that arrived in
Germany in 2005 are some of the only statistically significant results. Five years after their
arrival, North American or Oceanian newcomers have a probability of being employed greater
than 100 percent which is possible when using a linear probability model. As well, immigrants
from South and Central America have a high chance of being employed. Immigrating from
these regions enables the workers to increase their probability to be employed up to 125 and
108 percent. The former value is statistically significant at a 0.1% level and the latter at a 1%
level. For Europeans, the likelihood of having a paid job drops to 88.5 percent, and for Asians
it decreases further to reach 85.7 percent. Both results are statistically significant at a 0.1%
level. Even though results for African workers’ employability are not statistically significant, it
can be asserted that the longer they stay in Germany, the bigger their chances of being employed
are. For instance, for every additional year African workers stay in Germany, their employment
probability increases by 3.4 percentage points, statistically significant at a 5% level4.
As opposed to what is thought, having completed tertiary education does not play a positive
role determining the employment rate. In fact, it induces a 13.6 percentage points decrease in
the immigrant’s probability to be hired. In other words, being highly educated increases the
chances to be unemployed for immigrants that arrived in Germany in 2005. A possible
explanation for this may be that individuals with high education apply for high status jobs when
most are already occupied by natives. Therefore, migrants prefer to stay unemployed rather
than chose low status jobs.
The second table presents the estimates of the independent variables for immigrants that arrived
in Germany in 2010. Similarly, to Table 1, not all estimates are statistically significant.
Nevertheless, it can be deduced that employment probabilities do not increase along an
immigrant’s number of years of residence in the host country. For all foreign-born immigrants,
estimates are lower than 0, which is possible when using a linear probability model. For
instance, immigrants from African, European and Asian countries see their chances of being
employed drop to minus 3 percent, statistically significant at a 1% level. Likewise, coming from
a South or Central American country does not benefit the possibility of finding a job since the
estimate equals -0.0245 and is statistically significant at a 0.1% level. The least favoured
immigrants are born in North America or Oceania. For every additional year they decide to stay

4

Less estimates are statistically significant when working with a probit model. Hence the use of a linear
probability model.
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in Germany after arriving in 2010, their likelihood of being hired decreases by 4 percentage
points, statistically significant at a 1% level.
The variable highskill is also influencing the outcome for immigrants that entered Germany in
2010. An individual that worked as a professional in his source country sees his employability
increase by 12.6 percentage points compared to an elementary worker (lowskill).

F-tests

Table 3: Results of the F-test for the
immigrants that arrived in 2005Own
calculations through LISSY

Table 4: Results of the F-test for the
immigrants that arrived in 2010Own
calculations through LISSY

F-test for overall significance of the linear probability model for the immigrants that arrived in
2005
Null hypothesis H0: 𝛽1 = 𝛽2 = 𝛽3 = 𝛽4 = 𝛽5 = 𝛽6 = 𝛽7 = 𝛽8 = 𝛽9 = 𝛽10 = 𝛽11 = 𝛽12 =
𝛽13 = 𝛽14 = 𝛽15 = 𝛽16 = 𝛽17 = 𝛽18 = 𝛽19
Alternative hypothesis H1: at least one 𝛽 ≠ 0
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Looking at table 3, the p-value equals 0.0006 meaning the null hypothesis is rejected since it is
below 0.001. The model is overall statistically significant at a 0.1% level.
In the same way, the overall significance of the linear probability model for the immigrants that
arrived in 2010 will be tested using an F-test:
Null hypothesis H0: 𝛽1 = 𝛽2 = 𝛽3 = 𝛽4 = 𝛽5 = 𝛽6 = 𝛽7 = 𝛽8 = 𝛽9 = 𝛽10 = 𝛽11 = 𝛽12 =
𝛽13 = 𝛽14 = 𝛽15 = 𝛽16 = 𝛽17 = 𝛽18 = 𝛽19
Alternative hypothesis H1: at least one 𝛽 ≠ 0
Looking at table 4, the p-value equals 0.0000, which is below 0.001, meaning the null
hypothesis is rejected with extremely high confidence. The model is overall statistically
significant at a 0.1% level.

Predictions
When determining the probability of being employed above 0.55, which is the mean of the real
employment rate, the predictions are similar to the real results for immigrants arriving in 2010.
Year 2015

Real employment Real unemployment

Predicted employment

1 372

Predicted unemployment 91

122
14
Own calculations through LISSY

1372 workers will be employed five years after their arrival, and 14 will be unemployed. Out
of the 1599 surveyed individuals, only 213 outcomes, about 13%, are not predicted correctly.
Following the same methodology, the following predictions are found for immigrants arriving
in Germany in 2015.
Year 2020
Predicted employment

1 200

Predicted unemployment 103
Own calculations through LISSY

Considering how newcomers that arrived in 2010 performed, it is expected that out of those
that immigrated in 2015, 1200 will have a paid job and 103 will be unemployed.
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7 Discussion
According to the F-tests, both models are overall statistically significant. Therefore, some
comparisons can be made between the two models regarding changes in estimates to help
explain the differences observed between the two predictions.
Some estimates are analogous between the regressions for immigrants that arrived in 2005 and
those that arrived in 2010. Nevertheless, other are very distinct. Starting with the least
significant difference, the independent variable age, we can defend that for every additional
year, the later cohort of 2010 sees a small increase in its employability by 1 percentage point.
However, in both regressions the estimate for age squared is negative meaning that as
newcomers get older the effect of age is lessoned. It can also be noticed that, in the earlier
cohort, men were more likely to have a paid job by 6 percentage points, while five years later,
it was women who had a higher chance of being employed by nearly 5 percentage points.
Between the two cohorts, women’s probability to be employed increased by 11 percentage
points. As well as for age, the estimate of the variable highskill increases in the 5-year span.
Compared to an elementary worker (lowskill), managers and professionals’ employment
probability reaches 12.6 percent in 2015. It was of 7.3 percent in 2010. Therefore, an individual
that worked as a professional in his source country can see his employment probability increase
by 5.4 percentage points depending on its year of arrival in Germany.
The most significant differences between the two cohorts are due to the region of origin. Indeed,
for four out of five regions of origin, immigrants that arrived in 2005 had an extremely high
chance of being employed, nearly equal to 100 percent. This probability dropped significantly
in five years, as in 2015, the probability of being employed in only of 25 percent on average.
The same conclusion can be drawn from the years of residency in the host country. All estimates
decrease from 2010 to 2015 and nearly all become negative. This means that the longer the
immigrant stays in Germany, the lower its chances of finding a paid job are. Especially for
newer cohorts.
Now that differences between cohorts have been exposed, it should be considered that these
independent variables are responsible for differences in the numbers of employed immigrants.
Certainly, the rise in unemployment is due to a fall in the estimates. According to the
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predictions, in 2015, employment reaches 99%5 of the total immigrant population of Germany.
Yet, in 2020 it is expected to decrease by 7 percentage points and represent 92%6 of the
population.
Results from both predictions are in line with the theory. They clearly display cohort effects
between immigrants that arrived in Germany in 2010 and those that came in 2015. It is through
the results of the linear probability models that we are able to comprehend what drives those
changes in employment and that the newcomers from earlier cohorts were of better quality than
those that arrived only some years ago.

Limitations
Looking at the descriptive statistics, it can be noticed that there are not many observations
available for each regression. This may be the cause of the estimates not being statistically
significant. Nevertheless, it is sufficient to draw conclusion regarding the theory.
It can also be argued that it is difficult to be objective when doing a self-assessment of the
variables ctrybrth and especially emp. Strengths and weaknesses need to be accurately reflected
and not overplayed. It is challenging to be as neutral as possible when evaluating oneself. The
validity of the measurements could be maximized by combining a questionnaire approach with
other methods.
The Luxembourg Income Study does not possess data on immigrants’ language skill which is
a special type of human capital for immigrants. Language proficiency in the new country is
known to positively affect the employment probability of immigrants as it functions as a signal
of individual productivity. Not being able to include this independent variable means our model
does not account for the fact that immigrants often differ in their ability to learn languages and
in their motivations to learn the host country language. Nevertheless, it is hard to measure
language proficiency since it is often self-reported. It has been shown that the effect of language
ability on labour market outcomes is downward biased (smaller than in reality) because of such
measurement errors. Ideally, to estimate the effect of language ability on the assimilation
process, the same individual would have to be compared when not having acquired language
abilities and when having acquired language abilities, but this is impossible.

5

This percentage is found when dividing the number of employed in 2015 by the total of correctly predicted
immigrants: (1372/1386) = 0.99 = 99%
6
This percentage is found when dividing the predicted number of employed in 2020 by the total of immigrants:
(1200/1303) = 0.92 = 92%
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8 Conclusion
The aim of this bachelor thesis has been to prove the presence of cohort effects between
immigrants choosing to live in Germany and find out what may be the cause. This study has
added information and contributed to the discussion on whether across cohorts there are
differences in skills that evolve with time.
With the help of previous studies that determined which variables were prevalent in the
determination of the probability to be employed, I managed to create linear probability models
to estimate this likelihood. By also establishing the forecast of the employment of recent cohorts
on how earlier newcomers performed, I was able to confirm and understand why, over time,
immigrants see their probability of being employed decrease. Indeed, according to my
predictions, in 2015, employment reached 99% of the total German immigrant population of
Germany. Yet, in 2020 it is expected to decrease by 7 percentage points and represent only 92%
of the population.
Even when considering the limitations of the essay, results from both predictions clearly display
cohort effects between immigrants that arrived in Germany in 2010 and those that came in 2015.
It is through the results of the linear probability models that we are able to comprehend what
drives those changes in employment and that the decrease is due to a decline in the estimates
of the independent variables and, therefore, in the quality of the cohorts.
Earlier reports assert that employment is mainly determined by the immigrant’s human capital
and the condition of the labour market he is entering. As well, it has been noticed that
throughout the years, immigrant’s skills, knowledge, and experience have declined. To these
results, this essay specifies that, undeniably, the region of origin and the immigrants’ duration
of residence in Germany also impact the likelihood of finding a paid job. Therefore, not only
does the quality of immigrants may have decreased over time, but it can even be said that the
country of birth is one of, if not the most influencing independent variable that is responsible
for creating such cohort effects.
Consequently, the country of birth could prove to be an interesting field for future research.
Following these results, it can be thought that part of the cohort effects observed stems from
ethnic discrimination. Hence, motivations behind the decision of hiring would be interesting to
follow up on with an experimental method such as correspondence testing. It is specifically
designed to investigate discrimination in hiring in the labour market and ensures that it is only
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based on the ethnicity of the applicant because all other characteristics are held constant.
Therefore, further research on the subject is necessary to investigate on a deeper level the
unequal treatment in the recruitment process which affects the immigrants’ probability to be
employed in addition to cohorts effects.
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Appendices

Appendix 1 – descriptive statistics for the variables of the immigrants that arrived in
2005

Own calculations through LISSY
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Appendix 2 – descriptive statistics for the variables of the immigrants that arrived in
2010

Own calculations through LISSY
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Appendix 3 – descriptive statistics for the variables of the immigrants that arrived in
2015

Own calculations through LISSY
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