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Abstract
We have found that a significant statistical relationship exists between remittances and the
employment of foreigners. This relationship allows us to consider the number of migrant workers
employed in a host country as the primary social driver of remittances. The relationship varies
depending on the country where the foreign worker is employed and we have identified four different
patterns among members of the European Union. Cluster analysis reveals that country selection is
conditioned in some way by the nature of the labor market, and technological development may pose a
barrier to entry for the workers who are most likely to send the largest amounts of remittances.
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Introduction
Most of the existing literature about remittances is focused on the immigrant’s decision to send money,
exploring the determinants of remittances in detail, and this has attracted a great deal of interest at both
the macro and micro levels (Hagen‐Zanker, Siegel, 2007). The number of immigrant workers in a host
country has been mentioned in the literature as an important factor in sending remittances. In an early
article on the topic Elbadawi & Rocha (1992) noted that “the effect of an increase in the number of
workers on remittances is proportional, ceteris paribus”. Freund and Spatafora (2005) estimated “that
doubling the migrant stock in OECD countries would lead to about a 75 percent increase in recorded
remittances”. But so far we lack a detailed model on the relationship between remittances and the
number of immigrant workers.
Our paper quantifies the relationship between the number of migrant workers and remittances using a
regression model for sixteen European Union countries. The main questions investigated are:
1. Are remittances and the number of immigrant workers statistically related?
2. What is the elasticity parameter of sending remittances?
3. If remittances are related to the number of immigrant workers, is the relationship universal or are
there differences in the rate of remittances per worker among countries?

* Business Analytics Leader at Everis Group and MatematicayEmpresa.org cofounder,
jamartinez@matematicayempresa.org, ** Remesas.org founder
The final text was edited in English by Lyn Dominguez

Social drivers of remittances

WP/7-2011

2

Our starting point is fairly simple. We assume that the necessary condition for an immigrant to remit is to
have money. Of course nothing guarantees that migrants who have income will automatically remit, but
remittances are impossible if they have no money. It may have been obtained through investments,
savings, loans, gifts or work. But in reality, very few immigrants have all those possibilities open to them:
for most of them, the salary they earn for their work is their sole source of income. Therefore we consider
the universe of people who can send money home to be the migrants who are working in a foreign
country.
Some researchers have selected the total number of immigrants in the host country as an alternative. Of
course, being an immigrant is a precondition to being a sender of remittances. But the total number of
immigrants contains a huge percentage of people who by definition are unlikely to be in a position to
remit, such as minors, students, homemakers, and the elderly. Moreover, even in times of economic crisis
there may be a stream of immigrants arriving who have no intention of working, such as the wealthy
northern Europeans who want to spend their retirement by the sea in Mediterranean countries.
We decided to test our hypothesis using data on European Union member countries, since the EU is by far
the largest remittance sender in the world according to the World Bank’s ranking shown in Table 1. Among
the top 10 in the ranking of sending countries, five belong to European Union (from Spain to Netherlands).
This means that the euro is the leading currency used worldwide in sending remittances.

Note: The World Bank, following Ratha (2003), publishes annual statistics on remittances by adding data
for remittances, compensation of employees and migrants’ transfers. This practice has been criticized by
several authors (Chami et al 2008).
Description of the data
This paper is based on Eurostat data for remittances, compensation of employees, and the number of
migrant workers. Other data is from The Conference Board. All data is as of June 30, 2010, unless
otherwise specified.
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Eurostat offers detailed statistics on remittances sent from the European Union. Unlike the World Bank,
Eurostat does tabulate a total for remittances, compensation of employees and migrants’ transfers. While
the World Bank offers data on an annual basis, Eurostat data on remittances is on a quarterly basis, as is
standard for other statistics such as GDP and labor market conditions. Eurostat is also more selective than
the World Bank in so far as what they publish. While the World Bank reports remittances data for
European countries such as the United Kingdom, Malta, Slovakia and Denmark, Eurostat does not report
them. This does not necessarily mean that the statistical office of the European Union considers their data
substandard; in fact Eurostat does not explain the reasons for their absence, and just states “data not
available”. The fact is that it is not compulsory for member countries to report remittances data to
Eurostat. The most likely explanation for their absence is a formal one, that those countries just produce
data on remittances on an annual basis and not on a quarterly basis. But this is more than enough to raise
questions about their quality. Much more, considering that countries such as the United Kingdom also do
not report the destination breakdown of their remittances.
Leaving periodicity and quality aside, the third distinctive feature of Eurostat data is that they are
denominated in euros, the currency of almost all the countries involved, which allows for comparability.
Eurostat data on compensation of employees is also on a quarterly basis. Data related to the number of
foreign workers is from the labor force survey (EU‐LFS), a household survey conducted throughout EU
member states. This survey provides quarterly results on labor participation for people age fifteen and
over as well as on persons outside the labor force. European national statistical agencies are responsible
for the sample and the questionnaires, conducting the interviews, and forwarding the results to Eurostat.
The results for each country include the whole population and a breakdown between nationals and
foreigners based on their passport, not on their country of birth.
There are also data on average gross annual earnings in industry and services, by gender, covering
remuneration (wages and salaries) in cash paid directly to the employee, before any deductions for
income tax and social security contributions that are paid by the employee; data is presented for full‐time
employees in "industry and services". There is also a measure of the tax wedge on the labor cost that
represents the relative tax burden for an employed person with low earnings.
Finally we also use the measure of labor productivity per hour worked for 2009 in terms of US$ (converted
to 2009 price level with updated 2005 EKS PPPs). EKS is the method used by Eurostat and the OECD to
calculate purchasing power parities (PPPs) for basic headings and to aggregate the PPPs for basic heading
in order to obtain PPPs for each level of aggregation up to and including GDP.
To test the relationship between remittances and the number of foreign workers we have selected 16
European Union countries that have data available on both remittances and the number of foreign
workers.
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EU member countries that are not included and the reasons for their exclusion are as follows:

Remittances: an overview
In recent years, the potential for remittances to reduce poverty and foster economic development has
attracted more and more institutional initiatives and academic research.
One of the most striking features of migrants’ remittances was their continuous growth both in Europe
and worldwide during the last few decades. World Bank statistics show that inflows of remittances in 2008
($375,015 million) were 181 times greater than in 1970 ($2,064 million). But this trend came to a halt in
2008‐2009. The World Bank announced a 6.1% decrease in the 2009 global volume of remittances and
forecasted just a slight increase of 1.4% for 2010 (World Bank, 2009).
The situation was very similar in the European Union. For the first time since Eurostat began to publish
such data, remittances sent from the EU entered into a crisis in the third quarter of 2008. On a year‐on‐
year basis the decrease for this quarter was just 1.4%, but it was followed by further decreases of 5.3% in
the fourth quarter of 2008, 10.0% in the first quarter of 2009, 4.0% in the second quarter, 2.5% in the third
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quarter and 1.4% in the fourth quarter of 2009. Total remittances in 2009 (€24,478 million) were 4.4% less
than in 2008 (€25,615 million).
Focusing on data for the EU 27, trends in remittances and the number of foreign workers go in parallel, as
we can see in Graph 1. Note how after 1Q‐2008, the amount of remittances falls below the number of
employees, even when there are two axes, which suggests a change in the dynamic. And this change
might indicate that the economic capacity of migrant workers was shrinking during that period of world
crisis.

Eliminating the influence of time, we calculate a linear correlation of 0.8707 between remittances and the
number of migrant workers. In Graph 2 we can see the scatter‐plot of both variables, and we can sense
the possibility of estimation by means of a regression model. The graph tends to have a slightly
logarithmic shape, but we think that applying a logarithmic transformation to estimate a model would not
be correct because the graph reflects the onset of the crisis. Therefore, it doesn’t show the natural
dynamic of remittances when the number of migrant workers changes. Our aim is to estimate the
elasticity of remittances in response to the number of migrant workers.
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One important detail that stands out without in‐depth analysis is that the relationship between migrant
workers and remittances shows significant differences among countries. Germany (DE) and Spain (ES),
which had a similar number of foreign workers in the fourth quarter of 2009, show large differences in
terms of remittances sent. (See Graphs 3 and 4 below.)
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Econometric framework
The objective of this section is to explain the models used to estimate the relationship between employed
foreign workers and their remittances in order to answer the question of how the number of foreign
workers affects remittances. For this purpose we will use a linear regression of the number of employed
foreign workers on the amounts sent. The models will be used for each country included in the present
study and can be written as:
(2) Model for remittances +
(1) Model for remittances:
compensation of employees:

We are going to use two models. The first model will simply explore the relationship between remittances
and the number of migrant workers. The second model will analyze the relationship between remittances
plus compensation of employees (a broader definition of remittances in balance of payments accounting)
and the number of migrant workers. Keep in mind that personal transfers (Balance of Payments Manual
6th edition) or “workers’ remittances” (BPM5) are to be recorded separately from compensation of
employees according to IMF guidelines. Workers’ remittances are defined as transfers made by foreigners
who have lived in the host country for more than a year and they are recorded as unrequited transfers in
the balance of payments. Compensation of employees represents the gross income of short‐term workers
and is recorded in the income accounts of the balance of payments. In practice, however, IMF member
countries often find it difficult to separate the two categories, and their statistical agencies have
developed their own particular methodologies for compiling the data.
In the equations, remitt is the measure of remittances from country i at time t, lfsforeing represents the
number of foreign employees in country i at time t, and is an error term for errors in the remittances
variable.
The Beta parameter is a quantification of how remittances or remittances plus compensation of
employees increase when the number of foreign workers increases. The regression model is defined
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without a constant because the constant lacked statistical significance in tests of our previous analyses
and had no interpretive value in the context of this analysis 1.

Estimation models
Equations (1) and (2) will produce estimates using the Ordinary Least Squares (OLS) method and R
statistical language. The ‐coefficient is used to compare the average of quarterly remittances (defined as
remittances plus compensation of employees) per person and country; a larger parameter value means a
larger amount of money sent.
Equation (1): remittances
Column 3 in Table 5 contains the estimated values for the beta parameter. In the next two columns we
can compare the outcomes for the hypothesis H0: beta = 0: first the t‐statistic, and then the p‐value
associated with that statistic. In all cases the parameters are significantly different from zero. This is a
clear indication that the number of migrant workers is a driver of remittances.

The relatively high adjusted R2 values (column 2 of Table 5), which are over 95% for most countries, show
that in most cases remittances can well be approximated by the number of foreigners employees.
To interpret the meaning of the beta parameter we need to remember that the measure for remittances
is millions of euros (0.278 x 1,000,000 = €278,000 per 1,000 employees and quarter), while on the other
side of the equation the measure is thousands of employees (278,000/1,000 = €278 per quarter and
person employed). Finally, remember that we are using quarterly data (€ 278 per quarter and 278/3 = €93
per month per person employed).

1

If the regression model specifies a constant, it allows for the possibility of remittances without any foreign workers.
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Focusing on a particular country in order to interpret the results of the model, on average each foreign
citizen working in Belgium sends € 278 in remittances each quarter, or €93 a month.
The following table shows average monthly remittances (in euros) as estimated by the regression model.

It is striking to see that average monthly remittances per foreign worker in the Czech Republic are
estimated to be €619. Perhaps this estimate is derived from inaccurate data on remittances. One way to
verify the estimates is to calculate the economic sacrifice that remittances in these amounts would
represent for the immigrants. We will do this for each country by calculating the ratio of the estimated
average remittances per foreign worker and average net monthly wages in that country.
The following table contains estimates of average net wages in 2007, using data on average gross wages in
industry and services and the fiscal pressure on the labor cost.
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Table 8 shows estimates of the economic sacrifice that sending remittances in the amounts estimated
would represent, on average, for foreign workers in each country. As we might have suspected, the
sacrifice estimated for foreign workers in the Czech Republic is more than 100%, which is reason enough
for us to eliminate this country from the following analysis.

Graph 5 shows average monthly remittances per foreign worker:
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It is noteworthy that in general, Mediterranean countries lead the ranking in remittances per worker and
countries such as Portugal and Hungary, which are not outstanding in terms of total amounts of
remittances sent, have a high level of remittances per foreign worker.
Equation (2): remittances and compensation of employees
Table 9 shows results from the model for remittances plus compensation of employees. (Results are
presented in the same form as in Table 5.)
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Again we get high values for the adjusted R2 (column 2 of Table 9), above 95% for most countries. This
shows that remittances plus compensation of employees could be well approximated by the number of
foreigners employed.
Owing to the fact that the amounts considered for this model are higher than in the previous case where
compensation of employees was not included, all the beta parameters must be greater2 than those in the
previous model. Even knowing this fact, the results show significant differences for countries such as
Luxembourg, Hungary and Poland.

2

Except in cases where data on compensation of employees was not available
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The large differences found in some countries may have several possible explanations. Either they are
countries that do not send large quantities of remittances, but do record a large amount of compensation
of employees, as would appear to be the case with Luxembourg and Poland, or they are countries that
send large amounts of remittances while hosting foreign workers who receive wages that are higher than
those of the typical remittance sender, as is the case in Hungary.
Table 11 shows the differences between countries for both measures.]
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Inference on the estimated parameters
In the previous section we produced a point estimate of the beta parameter of one equation model. That
parameter is the expected value (or mean) of monthly remittances per country and worker; however,
expected value is not always the most representative statistic, because data do not always follows an
unbiased distribution. We would also like to have a measure of the variability of the estimation of monthly
remittances sent without assuming that our data follow a normal distribution3.
In order to find the confidence intervals of the average variations in the amount of money sent relative to
the number of foreign employees, we are going to estimate the distribution of the beta parameters of the
regressions through a bootstrap resampling technique. We resample 1500 times per country, estimate the
parameter of the equation model, and gather the results to build the empirical distribution.

Inference on equation (1): Remittances

3

It is possible to get an estimate of the standard deviation of the parameters assuming the normal distribution of the
observed data.
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The following are results of the confidence intervals with a significance level of 95% for the beta
parameters
from
the
first
equation
(remittances
vs.
number
of
foreign

workers)

Graphs 6 and 7 show the box plot diagrams of the beta distribution for each country.

Note that we have divided the chart in two because of the differences in scale. The graphic presentation
indicates statistically significant differences in average remittances per foreign worker per quarter among
the countries analyzed. Remarkable variability is apparent in countries such as Portugal, Hungary, Greece,
Cyprus and Poland with a biased distribution for the beta parameter. This wide variation could be the
result of changes in remittances per worker during the period analyzed or it might arise from other
sources of variability in the published data.
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Inference on model of equation (2): Remittances and compensation of employees
Next are the results of the confidence intervals with a significance level of 95% for the beta parameters
from the second equation (remittances plus compensation of employees vs. foreign workers).

Countries
The following box plots represent the empirical distribution of the beta parameter for each country. (Note
the large difference in scale for Luxembourg, Poland and Hungary.)
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Once again the graphs show impressive
variability in the empirical distribution of
the beta parameter for some countries:
in this case Portugal and Cyprus.

Analysis of residuals of the regression models
Although all the regression models have a global goodness‐of‐fit at a very high level of confidence, the
estimates produced by the models differ significantly from the real data observed for many of the
countries analyzed. In some cases the published quarterly data are in agreement with the estimates of the
average per quarter for a year; therefore although the model explains the trend accurately, the residuals
do not follow a normal distribution. The Durbin Watson test on the residuals of the regression shows that
there is autocorrelation. This might be due to the average estimates and other mathematical
manipulations in the published data, or it could be due to an econometric effect. In almost all the cases
analyzed the residuals could be modeled using a first order moving average model (MA (1)).
Characterization of the countries
In the previous sections we have quantified the relationship between remittances and the population of
foreign workers. Differences in average remittances (remittances alone or remittances plus compensation
of employees or both) per person have been identified by country. The differences suggest that not all
foreign workers send money home to their countries of origin, or that not all foreign workers send the
same amount of money, or both, and this seems to depend on their host country. In conclusion, the
dynamics of remittances vary according to the country where the immigrants work.
What are the elements of this situation? Without considering cultural factors and immigrants’ personal
motivations in selecting a host country, we will look for groups of countries that show similar dynamics in
remittances. We will analyze the following four items and present the results graphically in order to
identify any patterns that may exist among the countries. The four items are:
‐ Average remittances per person per month
‐ Average remittances plus compensation of employees by person per month
‐ Average net wage by country
‐ Average per hour productivity for each country
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Labor productivity relies on type of work (for example, more or less labor‐intensive), personal and cultural
factors, labor market flexibility, technology and innovation, and workers’ levels of training, among other
factors.
The first two items represent the immigrant’s behavior in terms of sending remittances and the last two
represent conditions in terms of technological development in the host country, conditions which may act
as a barrier to low‐skilled immigrants.
The first two variables used are the beta parameters from the models analyzed previously. Average
productivity per hour is from The Conference Board and the average net wages are from EUROSTAT.
We will start by positioning the countries in the following graph based on the first two components:

If we draw a horizontal and a vertical line intersecting at point (0, 0), we obtain four groups of countries4.
At first glance, the countries can be grouped as Western Europe and the Mediterranean, Central and
Northern Europe, Eastern Europe, and Luxembourg standing alone.
The next step is a graph of the estimated values of the first two components superimposed over the
abbreviated country names, in order to further describe the four groups.
Graph 12 shows the estimated values for monthly remittances per person and each country:

4

Italy is not included because of missing data on average net wages.
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By adding a diagonal line to Graph 12, we can approximate the path of growth and decline in remittances
per person per month. The farther down and to the right a country is positioned along the line, the larger
the average amount of remittances sent, and the farther up and to the left, the smaller the amount sent.
Next we continue the analysis using the estimated values for monthly remittances and compensation of
employees per worker.

The estimated values of monthly remittances and compensation of employees do not result in a linear
division. In three countries, Luxembourg, Poland and Hungary, compensation of employees is significantly
higher than in the rest, and it appears that the estimated average decreases as a country approaches the
lower right corner.
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A graph of the mean of average net wages does show a linear division among groups of countries, and it is
possible identify a line of increase‐decrease in net salaries. In addition, the line indicating increase‐
decrease in net wages matches a line representing productivity per hour worked, as can be seen in Graph
15.

Analyzing the data from the four graphs above, along with the position of each of the countries as shown
in Graph 11, we may characterize the four groups in terms of sending remittances as follows:
Group 1: The foreign worker in these countries receives a quite large compensation (of employees in the
terms defined in balance of payments) but does not send remittances. From a statistical point of view, this
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means that senders are considered short term workers, maybe border workers. This group holds countries
with a relatively high rate of productivity per person. It appears that the typical foreign worker is highly
skilled and does not need to send remittances.
Group 2: The foreign worker in these countries receives a large amount of compensation while his
remittances are variable. His productivity per hour is quite low. This group is composed of Eastern
European Union countries. It appears that the typical foreign worker is an expatriate professional but in
the case of Hungary the typical foreign worker appears to be low‐skilled or someone who works for the
purpose of sending remittances (remittance worker), probably from an Eastern European country that is
outside of the European Union.
Group 3: In the countries that compose this group, the average foreign worker has a significant amount of
compensation and also of remittances. Geographically, those countries belong to the Central and
Northern European Union. Those countries have high rates of productivity. The typical foreign worker
seems to be a border worker (living in one country but working in the neighbor country)
Group 4: The amounts remitted per person in countries that compose this group are the largest; however
compensation is the lowest. Productivity rates in those countries are medium‐low. Geographically, they
belong to Western European Union and Mediterranean countries (also from EU). The foreign worker in
this group is a highly active sender of remittances. The foreign worker in this group is a highly active
sender of remittances the fits in the definition of remittance worker.

Conclusions
In contrast with others studies, our analysis concentrates on quantification of the relationship through
statistical modeling, and not on the workers’ personal reasons for sending remittances. This has several
advantages, including the possibility of comparing quantities among countries, the capacity to build
forecasts and to use the estimations along with other socio‐economic variables to identify patterns.
Sixteen countries are analyzed in a single equation model, showing differences in the estimated
parameters. Therefore, a direct measure of foreign workers’ effect on remittances is examined.
For the period analyzed, total remittances sent from 16 European Union countries have a correlation of
.8707 with their number of active foreign workers. This value allows us to consider the number of migrant
workers employed in the host country as the primary social driver of remittances in so far as work or
earnings are a prerequisite for remittances.
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The global goodness‐of‐fit at a very high level for most models performed makes it possible to quantify
remittances sent per worker and period observed, and gives us the capability to build forecasts of
remittances.
There are statistically significant differences in the average remittance by person and quarter among the
analyzed countries, which means that the foreign worker does not exhibit a standard pattern of sending
money.
It is possible that other drivers could affect the sending of remittances since we have also found that the
relationship between remittances and the employment of foreigners varies depending on the country
where the foreign worker is employed. In this sense, we have identified four different behaviors. It is
therefore likely that any other drivers that are affecting remittances could be the labor market and/or
personal factors.
Regardless of cultural factors and personal motivation in the selection of a foreign country in which to
work, cluster analysis shows evidence that country selection is somehow conditioned by the kind of labor
market and that technological development could be a barrier to entry for the workers who may have the
greatest propensity to send remittances
Finally, remittances are closely related to labor market characteristics. The consequences are important
for destination countries, since the crisis has bitten more deeply into countries in the European Union that
have higher remittances per foreign worker.
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