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1. Introduction 
 
This document presents the final methodology used in the MIMOSA project to produce a 
consistent (harmonized) and complete set of migration flow estimates between 27 European Union 
countries and four EFTA countries (Iceland, Liechtenstein, Norway and Switzerland), along with 
the methodology used to disaggregate these flows by age, sex and citizenship. The methodology 
was developed over a period of three years. In the first year, a general framework for estimating 
the origin-destination matrix of flows over time was selected and developed. During the second 
year, this methodology was reviewed and revised and then extended to include age and sex 
disaggregations. At the same time, methodologies were proposed to estimate the origin-
destination-specific flows by citizenship. In the end, we decided to extend the multiplicative 
framework used to disaggregate the flows by age and sex to also include citizenship, thus 
maintaining consistency with the previously estimated origin-destination migration totals.  
 
The MIMOSA model for estimating international migration flows consists of three major steps. The 
first step estimates adjustment factors for 19 countries that report both immigration (Iij) and 
emigration (Eij) flow data. The second step estimates the missing origin-destination-specific data. 
Finally, these estimates are disaggregated by age, sex and citizenship. This report presents the 
methodologies used in each of the three steps (with the third step separated into two parts: (i) age 
and sex and (ii) citizenship) and the final results of migration by country of origin (31), country of 
destination (31), age (17), sex (2) and citizenship (3) for the years 2002-2007. As there are 
569,160 cells in our final table of migration flows, we only present a selected set of results. The 
complete set of estimates is available from the NIDI website (http://www.nidi.knaw.nl/en/projects/ 
230211/). 
 
 
1.1. Background 
 
The process of obtaining consistent international migration flow data involves overcoming several 
major data-related obstacles (Kelly 1987). Mainly, this involves combining information obtained 
from independent sources that may contain different conceptualisations of migration and varying 
levels of quality and estimating missing data. There has been a lot of work carried out on the data 
issues and migration typologies, for example, see Champion (1994), Kelly (1987), Kraly and 
Gnanasekaran (1987), Poulain (1994, 1995), Poulain et al. (2006), Raymer and Willekens (2008), 
United Nations (2002) and Willekens (1994, 1999, 2008). There are three reasons why migration 
data differ: the collection method, the definition and the timing criterion. 
 
For this work, we estimate the migration flows according to the United Nations (1998) definition, 
which recommends that long-term international migrants be defined as persons who move to a 
country other than their usual residence for a period of at least one year (United Nations 1998). In 
reality, countries tend to gather migration data according to their own needs (often for legal 
purposes) or to be consistent with historical collection methods. Furthermore, until very recently, 
there have been no real incentives for countries to adjust their data collection methods to provide 
internationally comparable migration statistics. This means that one must have a good sense of the 
various migration data typologies and understanding about the determinants migration to produce 
reliable estimates of migration. As countries are now required to provide harmonised migration flow 
statistics to Eurostat as part of a new regulation passed by the European Parliament, this 
methodology is highly relevant, particularly since Article 9 of the Regulation states that 'As part of 
the statistics process, scientifically based and well documented statistical estimation methods may 
be used.'1 Our proposed framework set out in this document helps countries achieve this aim, as 
well as providing useful estimates for a better understanding of the patterns of migration across 
Europe.  

                                                 
1  http://www.europarl.europa.eu/sides/getDoc.do?objRefId=140109&language=EN. 
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1.2. Data Issues 
 
The two main definitions of international migration flows refer to flows by origin and destination and 
flows by nationality. National statistical offices generally provide data on international migration 
flows by country of citizenship, with a large part of them also providing flows by country of origin 
and country of destination. However, data by country of citizenship are usually more complete and 
more reliable compared to data by country of origin and country of destination. For the latter, the 
category of unknown country of origin or unknown country of destination may be fairly substantial. 
Note, very few countries provide data on international migration flows by country of birth.  
 
The timing criterion used to identify international migration flows varies considerably between 
countries. For population register data, international migration may refer to persons who have lived 
in a different country as much as three months, six months, or one year. In some cases (e.g., 
Germany), there are no specified definitions, whereas in others (e.g., Poland), a 'permanent' 
definition is used. The effect of timing criterions on levels of migration obtained from registers, 
residence permit databases or border crossing surveys is illustrated in Figure 1. Here, we assume 
the level of a migration flow is determined by the time spent in (or away from) the country of 
interest. Note that the relationships between different timings may, in fact, be non-linear, as Long 
and Boertlein (1990) show for different timings of internal transition migration in the United States. 
Also, the actual spacing between definitions could be different from what is expressed in the 
diagram; although, the relative rankings should remain the same. In the figure, the UN 
recommended 1-year definition lies on a continuum between ‘permanent’ to last country of 
residence’. 
 
Figure 1.  Conceptual framework for adjusting international migration flows due to different timings 

with the data coming from registers, residence permit databases or border crossing 
surveys 
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The permanent migration definition, representing a move in which the migrant essentially gives up 
his or her residence rights, has been used commonly in former Soviet Union countries in Central 
and Eastern Europe. This explains their very low reported flows (Nowok 2008). Last country of 
residence migration, on the other hand, refers to persons who ever lived abroad without a fixed 
time constraint. In between these two extremes are all sorts of possible definitions, including the 
UN's recommended one-year definition. 
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Inadequate data are data that may be considered unreliable. Inadequate data are more difficult to 
identify and correct. They can be often found by comparing them against the patterns captured by 
other countries or with expected patterns based on expert knowledge. The solutions to overcoming 
missing or inadequate data include collecting new data (time consuming and expensive), using 
ancillary data, smoothing the data, or estimation.  
 
The two main sources of unreliability in migration statistics are under-registration of migrants and 
data coverage (Nowok et al. 2006, pp. 211-214). International migration data often contain 
inadequacies due to the collection method or due to non-participation of the migrants themselves 
(see Kupiszewska and Nowok 2008). Emigration data are particularly problematic because 
migrants may not notify the population register of their movement or may produce statements that 
are based on intentions. Surveys, such as the United Kingdom's International Passenger Survey, 
are particularly problematic for providing international migration data as the sample size must be 
very large in order to provide any level detail for analyses. Without a relatively large sample size, 
unexpected irregularities in the data are likely to appear. 
 
The types of missing data found in European international migration data consist mainly of data not 
collected or provided to Eurostat by national statistical offices. There are many different types of 
missing data. For example, flows for certain countries may be missing for particular years or 
entirely. The reported flows are likely to have missed some groups of persons, for example, illegal 
migrants who do not participate, for obvious reasons, in a particular survey or register with the local 
residence authorities. Furthermore, migration data may be available only for the total population, 
not for more detailed demographic, socioeconomic or spatial characteristics required for a 
particular study. 
 
To provide an example of what the data look like, consider the subset of flows between ten 
countries in the European Union for 2003 presented in Table 1. For each migration flow, there are 
two possible values: one reported by the receiving country (R) and one reported by the sending 
country (S). However, for the 2003 data, there are four data situations present: flows reported by 
both the receiving and sending country (e.g., Czech Republic to Germany or Spain to Italy), flows 
only reported by the receiving country (e.g., flows from France or Greece), flows only reported by 
the sending country (e.g., flows to France or Greece) or no flows reported (e.g., Belgium to France 
or France to Belgium). Furthermore, where flows are available from both the sending and receiving 
countries, the numbers rarely match. For example, one might take the average of the two reported 
flows from Germany to Spain (i.e., 13,746 + 16,236 / 2) as a reasonable estimate, as the numbers 
are relatively close to each other. However to take the average of the two reported flows from 
Spain to Germany (i.e., 14,647 + 2,109 / 2) would most likely result in a very poor estimate. In this 
situation, one might consider one flow to be more accurate than the other. Deciding which flow is 
more accurate than the other has consequences for the other situations where only one reported 
flow is available, e.g., from Spain to Belgium or from France to Spain. 
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Table 1. Double-entry matrix for selected countries in the European Union, 2003 
  Destination 

From   BE CZ DK DE EE GR ES FR IE IT 
BE R   80 587 4,291 … … 3,037 … … 1,959 

  S   … … … … … … … … … 
CZ R …   232 9,258 … … 388 … … 915 

  S 78   47 950 2 66 70 283 31 197 
DK R … 65   2,693 … … 764 … … 281 

  S 511 180   2,540 133 229 1,720 1,333 264 782 
DE R … 1,228 3,221   … … 13,746 … … 12,902 

  S 4,623 8,909 2,712   597 18,106 16,236 19,060 2,415 33,802 
EE R … 4 169 947   … 60 … … 103 

  S … … … …   … … … … … 
GR R … 57 278 12,959 …   273 … … 638 

  S … … … … …   … … … … 
ES R … 103 1,665 14,647 … …   … … 2,051 

  S 647 34 130 2,109 4 38   2,474 487 801 
FR R … 462 1,488 18,133 … … 8,847   … 4,647 

  S … … … … … … …   … … 
IE R … 45 306 2,046 … … 1,649 …   292 

  S … … … … … … … …   … 
IT R … 274 895 23,702 … … 5,796 … …   

  S 1,414 20 155 9,778 1 211 895 2,933 130   
 

Notes: R = receiving country's reported flows; S = sending country's reported flow; ... = no reported data available; BE = Belgium, CZ = 
Czech Republic, DK = Denmark, DE = Germany, EE = Estonia, GR = Greece, ES = Spain, FR = France, IE = Ireland and IT = Italy. 
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2. Methodology 
 
 
2.1. Background 
 
Wilson’s (1971) introduction of families of spatial interaction models using entropy-maximization 
techniques, Snickars and Weibull’s (1977) minimum information principle, and Bishop, Fienberg 
and Holland’s (1975) text on discrete multivariate analysis provided the foundations for many 
important papers on the modelling of migration flows (see, e.g., Alonso 1986; Aufhauser and 
Fischer 1985; Bennett and Haining 1985; Flowerdew 1991; Flowerdew and Lovett 1988; Plane 
1982; Willekens 1977, 1980, 1982, 1983; Willekens and Baydar 1985). Furthermore, Willekens 
(1980, 1983), Flowerdew and Aitkin (1982) and Plane (1982) demonstrated the linkages and 
equivalences between various statistical approaches to estimating migration flows, allowing for a 
generalization of the estimation process (see also Willekens 1994, 1999, forthcoming). Note, the 
models and approaches covered in this section focus on those designed to model migration 
matrices at the macro level.  
 
In the early 1980s, Willekens (1982, 1983) proposed a log-linear approach to model spatial 
interaction in migration flow tables. A migration flow table can be considered a two-way (origin by 
destination) contingency table, where the cells represent counts of migrants. Auxiliary information 
may be included via offsets, including structural zeros to remove cells representing non-migrants or 
intra-national migrants from the estimation process. For example, a log-linear-with-offset model is 
specified as 
 
 )ln()ˆln( *

ij
D
j

O
iij nn +++= λλλ ,       (1) 

 
where *

ijn  represents the offset or auxiliary information, λ  is the overall effect, O
iλ  is the origin 

main effect and D
jλ  is the destination main effect. This model provides estimates of migration flows 

that are consistent with the observed (or estimated) margins of the migration flow table (i.e., +in  

and jn+ ) but borrow the associations between origins and destinations from the offset, *
ijn  (Rogers 

et. al 2003). The advantage of the log-linear model over the general spatial interaction model is 
that it has a well-formed theory and methods, associated in the framework of contingency-table 
analysis or discrete multivariate analysis (Willekens 1994, 1999).  
 
During the past ten years, there have been several papers focusing on describing and modelling 
the structures of migration found in tables cross-classified by origin, destination and age (Raymer 
et al. 2006; Raymer and Rogers 2007; Rogers et al. 2001, 2002a, 2002b; 2003). This 
(mathematical) approach has direct linkages with the log-linear (statistical) model approach above. 
The multiplicative component model for describing an origin (O) by destination (D) table of 
migration flows is specified as 
 
 ))()()(( ijjiij ODDOTn = , ji ≠        (2) 
 
where ijn  is a migration flow from origin i to destination j. There are four multiplicative components 
in total: an overall level, two main effects and one two-way interaction or association component. 
The description and estimation centres on these components rather than on the flows themselves. 
For example, this analysis can be used to assess whether an increase in a particular flow occurred 
because of an increase in overall attractiveness of the region (i.e., marginal effect), because of an 
increase in the connectedness between two places (i.e., interaction effect), or as a consequence of 
both. The components are calculated with reference to the total level in the migration flow tables. 
The T component represents the total number of all migrants in the system, T = n++. The main 
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effect components, Oi and Dj, represent proportions of all migration from each origin and to each 
destination, i.e., Oi = ni+ / T and Dj = n+j / T. The two-way interaction component represents the 
ratio of observed migration to expected migration (for the case of no interaction) and is calculated 
as ODij = nij / [(T)(Oi)(Dj)]. The ODij component captures the association or ‘connectivity’ between 
origins and destinations.  
 
The multiplicative component model is useful framework for estimating migration flows because it 
makes a distinction between an overall level, main effects, and interaction effects in contingency 
tables with parameters that can be used to guide the estimation process. This means that one can 
focus on modelling the underlying structures of migration flows via the multiplicative components. 
Also, the estimation process can be carried out in a systematic manner working from marginal 
effects to interaction effects. Finally, as described in Sections 2.4 and 2.5 below, this model can be 
extended to include other categorical variables, such as age groups, sex, or citizenship. This 
modelling framework has been used, for example, to project future age-specific migration patterns 
in Italy (Raymer et al. 2006) and to construct missing origin-destination associations for migration 
between countries in Europe (Raymer 2007, 2008).  
 
Finally, the log-linear-with-offset model (Equation 1) produces the same estimates as those 
obtained from iterative proportional fitting (Deming and Stephan 1940; Fienberg 1970; Haining et 
al. 1984; Johnston and Pattie 1993; Wong 1992), which is a relatively simple (mathematical) 
technique that has been used for ‘updating’ incomplete migration flow tables (Nair 1985; Rees and 
Duke-Williams 1997; Willekens 1982, 1983). As with the log-linear-with-offset model, this method 
may be used to revise a historical (or auxiliary) table of migration flows by forcing it to fit, bi-
proportionally through iteration, a more recent set of marginal totals with missing cell counts, where 
the marginal totals may represent beginning and ending populations or total in-migration and out-
migration by region or country. 
 
 
2.2. Harmonisation 
 
Because of all the differences in reported data, harmonisation of the reported data has been our 
most difficult task. Over the past three years, we have experimented with various approaches, 
which has resulted in the methodology set out in this subsection. The basic idea is to apply 
optimisation to minimise the differences between the two sets of reported data, pooled over time, 
according to a set of criteria. The result is a set of average 'adjustment factors' for both sending 
(Ei+) and receiving (I+j) country data that are then used to obtain harmonised estimates of migration 
flows for countries providing data. The general methodology is set out below followed by the 
application in Section 3. 
 
If we have a N x N receiving country matrix (Iij) and a N x N sending country matrix (Eij), the 
adjustment factors for the receiving country data, jα , and the adjustment factors for the sending 

country data, iβ , can be estimated by assuming the following relationships: 
 
 ∑∑ =

j
iji

j
ijj EI βα ˆˆ  for i = 1,…, N;  i ≠ j       (3) 

 
and 
 
 ∑∑ =

i
iji

i
ijj EI βα ˆˆ  for j = 1, ..., N;  i ≠ j.      (4) 

 
Equation (3) states that, for each country, the emigration total estimated on the basis of the 
adjusted receiving country matrix equals the emigration total estimated of the basis of the adjusted 
sending country matrix. Equation (4) does the same for immigration totals. 
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Equations (3) and (4) can be written as a homogeneous system of 2N linear equations with 2N 
unknowns: 
 
 0ˆˆ...ˆˆ 111133122 =−+++ ∑

j
jNN EIII βααα   

  …. 
 

0ˆˆ...ˆˆ 112211 =−+++ ∑−−
j

NjNNNNNN EIII βααα  

 
0ˆ...ˆˆˆ 131321211 =−−−−∑ NN

i
i EEEI βββα   

… 
0ˆ...ˆˆˆ 112211 =−−−− −−∑ NNNNN

i
iNN EEEI βββα      (5) 

 
This system has an infinite number of solutions for jα and iβ . In order to find a unique solution, a 
at least one restriction is required. For our estimates, we set the adjustment factor for Sweden's 
immigration data to equal one for the following two reasons: (i) the quality of Swedish immigration 
data is generally considered to be good and (ii) the definition used to measure Swedish 
immigration is consistent with the new EU regulation, i.e., a person is counted as immigrant if he or 
she intends to stay for at least twelve months). Finally, by multiplying the reported receiving 
country data by jα̂  and the reported sending country data by iβ̂ , two estimated matrices are 
obtained with exactly the same marginal totals.  
 
The basic assumption underlying the above harmonisation procedure is that the distributions of 
destinations reported by each country of origin and the distributions of origins reported by each 
country of destination are similar to each other. However, some of the origin-destination flows may 
differ considerably between the two harmonised tables of migration flows. To account for these 
differences, we introduce dummy variables for a small number of origin-destination flows, which 
are identified by analysing the differences in the two tables. In some cases, the indicator variable is 
applied to the receiving country data, whereas in others, it is applied to the sending country data.  
 
Consider a particular flow, say from origin p to destination q, we can calculate two sets of ratios: 

pqqpqppq IE αβγ ˆ/ˆˆ =  or pqppqqpq EI βαδ ˆ/ˆˆ = . However, introducing pqγ̂  or pqδ̂  alters the overall 

estimates of jα  or iβ , respectively, as well as the consistency in the marginal totals. Therefore we 
have to adjust the system of linear equations by adding dummy variables (Dij) for flows that exhibit 
large differences. For instance, if we find that only one particular flow in the sending country data 
(e.g., Epq) needs a dummy variable, then Equations (3) and (4) can be rewritten as 
 
 ∑∑ +=

j
ijpqiji

j
ijj DEI )ˆ1(ˆˆ *δβα  for i = 1,…, N;  i ≠ j      (6) 

 
and 
 
 ∑∑ +=

i
ijpqiji

i
ijj DEI )ˆ1(ˆˆ *δβα  for j = 1, ..., N;  i ≠ j     (7) 

 
where Dij = 1 if i = p and j = q, Dij = 0 otherwise, and 1ˆˆ* −= pqpq δδ . The system of equations 
including Ipq and Epq (Equation 5) can be rewritten as follows:  
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 0ˆ...ˆˆ...ˆˆ...ˆ...ˆ 111 =−−−−−++++ pNppqppqpppNNpqqp EEEIII ββδβααα  
 

0ˆ...ˆˆ...ˆˆ 11 =−−−−−∑ NqNpqppqq
i

iqq EEEI ββδβα      (8) 

 
In contrast with (5) these are non-linear equations. The values of the coefficients can be estimated 
by an iterative procedure, for example, by using 'Solver' in Microsoft Excel (as we did). 
 
The above model can be extended to include additional dummies. We use three criteria for 
selecting dummies. First, they should be linked to flows that exhibit large differences in absolute 
terms. Second, the introduction of the dummy variable should improve the overall fit, i.e., both 
harmonised migration matrices are closer to each other than before. Third, the revised adjustment 
factors for the receiving and sending country data should appear reasonable.  
 
Once the dummy variables have been introduced, the adjustment factors can be used to 
harmonise the reported flows outside the double-entry matrix (i.e., the matrix where two reported 
values are available). Note, unknowns are excluded from the estimation procedure throughout as 
the harmonisation procedure adjusts for these cases.  
 
 
2.3. Missing Data 
 
Once the available data have been harmonised, the next step is to estimate the migration flows for 
countries with missing data. We do this by first estimating the immigration and emigration totals, 
with separate estimates produced for migration from and to the 31 European countries and 
migration from and to the rest of the world. Second, we go through the details estimate the origin-
destination associations. 
 
For the estimation of immigration and emigration totals, we use four similar OLS regression models 
to estimate the natural logarithms of (1) immigration to the 31 European countries from the 31 
European countries; (2) emigration from the 31 European countries to the 31 European countries; 
(3) immigration to the 31 European countries from the rest of the world; and (4) emigration to the 
rest of the world from the 31 European countries. The estimation of the regression coefficients are 
based on pooled data of the adjusted migration figures. The variables used to estimate the flows 
are population size (in thousands, natural logarithm), percentage of the population aged 65 and 
over, life expectancy of females, relative GDP, percentage urban, and dummy variables for 
Germany and for the calendar years.  
 
Once the regression coefficients are estimated, they are then used to obtain estimates of the 
immigration and emigration totals for the countries with missing data. These estimates are then 
combined with the marginal totals of the adjusted data in order to obtain a complete set of margins 
for the European matrix (i.e., excluding the rest of world origin / destination). The immigration and 
emigration totals of this matrix are then proportionally adjusted to force the two totals to match 
each other. This is carried out by dividing the difference by two and proportionally subtracting that 
amount from the predicted immigration totals and proportionally adding it to the predicted 
emigration totals for the countries with missing data.  
 
The missing origin-destination associations (i.e., ODij in Equation 2) are estimated based on the 
ratios of the harmonised origin-destination flows to the corresponding expected flows. The 
estimated marginal totals above are used to obtain expected flows (i.e., eij = (T)(Oi)(Dj), assuming 
quasi-independence. Here, iterative proportional fitting is used to account for the structural zeros in 
the diagonal elements. Similar to the estimation of marginal totals, we use an OLS regression 
model to estimate the natural logarithms of available ODij terms, pooled over time. The variables 
used to estimate the associations are contiguity, dummy variables for migration between the new 
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accession countries and Ireland and the United Kingdom, language family, natural logarithm of GNI 
PPP, natural logarithm of distance, natural logarithm of foreign-born population stock associations 
between country i and j, and natural logarithm of trade associations between country i and j. 
Finally, once the missing origin-destination associations were estimated, they were then multiplied 
by the corresponding expected flows.  
 
 
2.4. Disaggregation by sex and age 
 
In this section, we disaggregate the origin-destination flows, estimated using the methodology in 
the previous section, by age and sex. Because the tables are more complicated, we denote cross-
classified tables by letters. For example, OD is a two-way (origin by destination) table of migration 
flows, OAS is a three-way (origin by age by sex) table of migration flows and ODAS is a four-way 
(origin by destination by age by sex) table of migration flows. The full multiplicative component 
model for an ODAS table of migration flows is specified as  
 

)(
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ijxy

jxyijyijx

xyjyjxiyixij
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ODAS

DASODSODA
ASDSDAOSOAOD

SADOTn =

        (9) 

 
where nijxy is an observed flow of migration from origin i to destination j for age group x (i.e., 0-4, 5-
9, ..., 85+ years) and sex y. There are fifteen multiplicative components in total: an overall level (T), 
four main effects, six two-way interaction components, three three-way interaction components and 
a single four-way interaction component. For this study, however, we do not have complete 
information. Instead we only have three separate tables: (1) a complete origin by destination table 
(estimated), (2) an incomplete origin by age by sex table (provided by Eurostat) and (3) an 
incomplete destination by age and sex table (provided by Eurostat).  
 
For the disaggregation by age and sex, we needed to identify an overall model that could 
accurately predict the migration flows. This was undertaken by comparing various unsaturated log-
linear model fits of the two available three-way migration flow tables, i.e., OAS and DAS, for the 
2002-2006 periods. According to the likelihood ratio statistic (used relatively), we found that the all 
two-way interaction models (OA, OS, AS and DA, DS, AS) predicted the three-way tables well. 
This means that we do not need to include the three-way interaction terms OASixy and DASjxy in the 
overall model. Note, the two-way interactions between origin and sex (OSiy) and destination and 
sex (DSjy) and between age and sex (ASxy) were significant but not as important as the interactions 
between origin and age (OAix) and destination and age (DAjx). 
 
Because ODA tables are not available for migration between countries in the European Union, we 
were not able to test whether the three-way interaction between origin, destination and age was 
significant. However, based on recent analyses of age-specific internal migration, we can assume 
these terms, for the most part, would not contribute much to the estimation of the flows. Raymer 
and Rogers (2007) and Raymer et al. (2006), for example, found that the models that included only 
the origin-age and destination-age interactions produced estimates that were nearly 
indistinguishable from the observed values in the complete ODAS table. Interestingly, there tends 
to be very little difference between male and female migration patterns in analyses of internal 
migration, whereas for these international migration data, there are significant differences.  
 
The above analyses provide us with some direction on how to proceed with the combining of 
migration flow data. First, we do not need to include the complete data to produce accurate results. 
In fact, based on our analyses of the available data and analyses of internal migration in other 



 

 16

studies, we believe the following and relatively simple two-way interaction model will capture most 
of the international migration patterns between countries in the EU: 
 

))()()()()()()()()()((*
xyjyjxiyixijyxjiijxy ASDSDAOSOAODSADOTn = ,  ji ≠ . (10) 

 
with *

ijxyn  denoting an initial estimated set of migration flows. These flows are not constrained to 
any set of margins. 
 
The modelling strategy is therefore to calculate the two-way interaction components terms that 
include age and sex and estimate the component values for countries that did not provide data. All 
components are calculated with reference to the total level in the migration flow tables (see 
Raymer 2007 for a discussion of the advantages of the ‘total reference coding scheme’ for 
migration modelling). The T component represents the total number of all migrants in the system,  
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The main effect components, Oi, Dj, Ax, and Sy, represent proportions of all migration from each 
origin, to each destination, in each age group and by sex, respectively, i.e.,  
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The two-way interaction components represent the ratios of observed migration to expected 
migration (for the case of no interaction) and are calculated as 
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These interaction components represent ratios of observed flows or marginal totals to expected 
ones (i.e., based on the assumption of independence between the variables). The ODij component 
captures the association or ‘connectedness’ between origins and destinations. The OAix, DAjx and 
ASxy components represent the deviations from the overall age profile of migration, Ax. For 
estimation purposes, its useful to know that they also represent ratios of the age compositions of 
emigration and immigration to the overall age composition of migration, i.e.,  
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Finally, the OSiy and DSjy components represent the deviations from the overall proportions of 
migration in each sex group, Sy. For estimation purposes, these also represent ratios of the sex-
specific proportions of emigration and immigration from and to each country, respectively, to the 
corresponding overall proportions, i.e.,  
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The estimation of migration flows based on the multiplicative components produces ‘initial’ 
estimates that need to be constrained to the estimated origin-destination migration flow totals. This 
is done by including the initial values as an offset in the following log-linear model: 
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where *

ijxyn  denotes the offset of initial values, obtained by multiplying the multiplicative 
components together (i.e., Equation 10), and the lambda parameters represent the constraints in a 
log-linear model weighted to the origin-destination migration flow totals estimated previously. 
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2.5. Disaggregation by citizenship 
 
To disaggregate our estimates by citizenship, we use a similar modelling framework as described 
above for disaggregating origin-destination flows by age and sex. However, the main difference is 
that we are unable to produce origin-destination tables by citizenship, only disaggregated flows 
based on origins or destinations. This is because the citizenship data are provided for the total 
flows entering or leaving a country, from the perspective of the receiving or sending country. We 
know, for example, how many nationals left Germany and how many EU nationals entered Spain, 
however, we do not know how many German nationals migrated to Spain (or to other destinations). 
Thus, the best we can do is model the following two four-way tables:  
 
 ))()()()()()()()()()((*

yzxzxyiziyixzyxiixyz SCACASOCOSOACSAOTn =    (27) 
 
 ))()()()()()()()()()((*

yzxzxyjzjyjxzyxjjxyz SCACASDCDSDACSADTn = ,  (28)  
 
where C denotes citizenship in category z (i.e., nationals, EU nationals and non-EU nationals). 
Here, the multiplicative components for the terms with citizenship are calculated similarly to those 
for age and sex above. One important difference is that the proportions and ratios may differ 
according to whether they are being calculated for immigration flows or emigration flows. For 
example, one might expect the Ax term to have a slightly older age profile for emigrants than for 
immigrants. Because we can't include origin-destination terms in the model, we must calculate 
them separately. In the equations below, the superscripts 1 and 2 are used to denote emigration 
and immigration, respectively. The calculations for the citizenship components are based on the 
available data. For missing data, we assume the two-way interaction terms are equal to unity. 
Refer to the previous section for the origin, destination, age and sex component calculations.  
 
The main effect component for citizenship, for the available data, is calculated by  
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The two-way interaction components represent the ratios of observed migration to expected 
migration (for the case of no interaction) and, for terms involving citizenship, are calculated as 
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As described in the previous section for the disaggregations by age and sex, a log-linear with offset 
model can then be used to force the initial estimates obtained by multiplying all the terms in 
Equations (27) and (28) together to fit the estimated origin and destination migration flow tables, 
respectively. These models are specified as: 
 

( ) ( )*lnˆln ixyz
O
iixyz nn ++= λλ ,         (34) 

 
 ( ) ( )*lnˆln jxyz

D
jjxyz nn ++= λλ ,         (35) 

 
where *

ixyzn  and *
jxyzn  denote the offsets of initial values for the OASC and DASC tables obtained 

from Equations (27) and (28), respectively. The lambda parameters represent the constraints in the 
log-linear models, i.e., the initial values are re-weighted to the origin and destination margins 
estimated earlier.  
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3. Harmonisation of available origin-destination data 
 
 
3.1. Estimation of adjustment factors 
 
The method described above in Section 2.2 is applied in this section to estimate an origin-
destination migration matrix for 19 European countries, listed in Table 2. First, to illustrate the 
methodology, we apply the method to the average values of immigration and emigration in the 
years 2002-2007. Later we produce estimates for individual years.  
 
Table 2. Countries with international migration data by country of origin and destination 
Austria AT Spain ES Luxembourg LU Sweden SE
Cyprus CY Finland FI Latvia LV Slovenia SI
Czech Republic CZ Iceland IS Netherlands NL Slovakia SK
Germany DE Italy IT Norway NO United Kingdom UK
Denmark DK Lithuania LT Poland PL  
 
Although there are some data available for Portugal, Romania and Ireland, they have not been 
used because they cover only a portion of the migration flows (i.e., immigration of Portugal covers 
foreigners only, immigration of Romania covers foreigners only, emigration of Romania covers 
nationals only). Irish figures on migration to and from the UK, however, have been used to estimate 
the (lacking) UK figures for these flows. Furthermore, for Iceland, Italy and Luxembourg, the set of 
available data for the years 2002-2007 are not complete. For Iceland the average of 2002 and 
2007 is used for the period 2002-2007. For Italy the average of 2002-2005 is applied. The 
distributions by origin and destination is lacking for Luxembourg in the year 2002. Here, data from 
2003 has been used. 
 
The average values of the reported migration flows by receiving country (upper sub-table) and 
sending country (lower sub-table) for the years 2002-2007 are presented in Table 3. The row 
headings refer to country of origin and the column headings refer to country of origin. A 
comparison of the upper and lower sub-tables shows that there are big differences between 
numbers reported by sending and receiving countries. According to the reported immigration 
numbers 671 thousand migrants per year moved between these 19 countries, whereas the 
reported emigration numbers add up 499 thousand migrants.  
 
Comparing the column totals of the upper and lower half of Table 3 shows that for 11 countries the 
reported immigration totals are higher than the corresponding totals based on reported emigration 
numbers. For example, Germany reports that 256 thousand immigrants arrived from the 18 
countries in this study, whereas these countries report that only 67 thousand emigrants moved to 
Germany. Furthermore, Germany reports that 137 thousand immigrants arrived from Poland, 
whereas Poland reports that only 14 thousand migrants were sent. One main explanation is the 
difference in the time constraint included in the definition of migration in Germany and Poland. 
Whereas according to the new regulation the criterion will be whether a person intends to stay for 
at least one year, the definition used by Germany generally does not include a time constraint, and 
Poland only regards a person as migrant if he or she intends to stay forever. So in comparison with 
the harmonized definition the number reported by Germany is expected to be too high, whereas 
the number reported by Poland will be too low.  
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Table 3. Average reported migration flows by origin and destination, according to receiving and sending countries, 2002-2007  
To

From AT CY CZ DE DK ES FI IS IT LT LU LV NL NO PL SE SI SK UK Total
Reported by immigration countries
AT 41 310 14257 303 774 109 33 774 17 8 9 559 111 180 307 100 208 1395 19496
CY 22 13 276 23 25 23 1 30 3 0 2 51 15 7 61 2 2 2533 3087
CZ 1316 118 9218 262 833 56 42 672 24 4 15 511 116 45 164 6 979 4109 18489
DE 15447 332 1362 4001 15982 921 255 12809 490 454 166 9182 2268 2876 3374 299 446 19039 89701
DK 203 25 46 2687 964 365 1413 265 85 11 46 475 2943 34 5264 3 21 1874 16721
ES 700 45 71 14703 1758 644 68 2044 252 24 18 3101 768 119 1300 8 36 14581 40239
FI 270 21 38 2173 414 844 45 235 43 3 43 379 799 6 3204 1 6 684 9208
IS 31 0 4 236 1665 131 50 35 10 0 6 75 373 11 462 1 2 417 3509
IT 1608 49 254 22196 986 9320 250 74 82 67 33 1811 246 309 599 79 109 5829 43900
LT 179 35 47 4496 1034 2274 73 272 378 1 236 302 926 43 574 0 5 2507 13380
LU 67 3 2 2282 162 123 50 27 213 5 2 161 18 5 90 5 1 682 3897
LV 83 104 13 2155 457 300 87 93 183 175 2 125 233 6 264 0 5 1227 5511
NL 791 70 255 13681 864 4762 261 55 905 41 27 20 711 163 979 12 41 6799 30436
NO 98 14 24 1378 3148 1696 845 364 167 87 2 24 453 48 5098 1 24 1667 15135
PL 5231 752 1608 136927 2436 8277 187 2229 9045 120 19 45 5744 4602 3718 3 276 36759 217977
SE 489 88 67 3348 3313 1826 3502 492 379 91 14 54 696 4917 113 15 20 3213 22635
SI 556 9 17 1798 46 136 6 9 321 2 1 1 90 14 2 42 16 0 3064
SK 3192 432 14064 11148 149 788 22 45 690 4 4 4 465 238 18 110 4 4584 35961
UK 1222 3170 506 13263 3482 38674 946 228 4553 875 39 190 5820 1624 1126 3114 22 116 78969
Total 31504 5306 18702 256221 24502 87725 8397 5741 33695 2407 682 913 30000 20921 5111 28723 559 2311 107897 671315

Reported by emigration countries
AT 18 937 6665 166 429 231 27 1022 111 45 42 426 87 2401 388 402 1778 901 16076
CY 6 21 57 6 19 12 0 39 9 2 18 10 2 111 13 0 32 371 724
CZ 186 13 560 24 35 28 2 112 10 3 7 81 16 583 24 8 9539 219 11449
DE 17787 271 8104 3095 16807 2371 287 31235 2455 1686 1494 9293 2122 100827 3974 2004 9456 17233 230499
DK 228 24 179 2612 1669 368 1347 716 655 138 316 602 2947 833 5253 31 95 3889 21898
ES 155 9 57 2686 157 110 9 1163 120 87 19 869 159 398 203 10 45 3430 9684
FI 97 23 42 758 400 671 53 203 21 71 27 233 777 63 3216 4 10 1175 7842
IS 13 2 17 205 1800 59 48 105 64 37 29 49 482 872 478 25 56 232 4570
IT 588 6 67 10206 149 1508 136 17 11 218 8 531 121 417 199 151 40 3508 17879
LT 48 8 54 1269 158 628 87 23 204 18 163 116 199 122 233 3 5 2638 5975
LU 31 3 13 911 99 79 35 19 175 4 4 97 12 23 73 5 11 166 1760
LV 18 8 6 302 45 18 46 5 51 138 6 20 34 26 67 1 2 196 987
NL 616 50 298 10493 533 3774 322 54 1278 54 191 33 731 1020 900 45 138 7953 28482
NO 69 17 43 709 3093 789 855 412 146 108 23 69 287 281 5083 5 61 1395 13444
PL 538 15 63 14417 111 341 20 46 505 6 23 3 557 127 303 2 10 5219 22306
SE 298 73 104 1634 3159 1348 3403 413 463 48 127 62 522 4746 354 27 29 3905 20713
SI 311 3 14 589 5 27 4 1 186 1 24 0 30 5 5 38 6 70 1319
SK 177 1 629 255 4 16 1 0 42 0 2 0 13 3 15 8 3 69 1235
UK 1593 4060 2692 12579 1932 33431 682 103 5270 1074 362 324 5943 1993 6507 2666 0 1053 82264
Total 22758 4600 13339 66905 14933 61649 8758 2818 42914 4887 3062 2619 19676 14561 114854 23117 2724 22364 52567 499105  
Source: Eurostat. 
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The degree to which reported numbers may be too low or too high can be assessed by comparing 
the flows reported by sending countries with those reported by the receiving countries. For 
example, Poland reported that 22 thousand persons (on average) emigrated to the other 18 
countries set out in the lower table in Table 3, whereas the other 18 countries reported that they 
received 218 thousand migrants from Poland (upper table). This suggests that the Polish 
emigration numbers may be as much as 10 times too low. For most other countries, the reported 
emigration numbers are also lower than the corresponding immigration numbers. One option could 
be to simply use the receiving country data or inflate the sending country data based on the 
difference between sending and receiving country data. However, these simple procedures would 
ignore the fact that the corresponding receiving country data may be biased as well. For example, 
as noted above Germany's immigration numbers are likely to be too high because of its vague 
migration definition. Hence, we believe that both sets of data should be used in the harmonisation 
of the migration data, i.e., the calculation of adjustment factors for receiving country data and 
sending country data should be estimated simultaneously.  
 
The estimated adjustment factors, resulting from Equations (3) and (4) with the adjustment factor 
for Swedish equal to 1, are set out in Table 4. For 16 of the 19 countries the adjustment factor for 
sending country data exceeds 1, indicating that emigration flows tend to be underestimated in most 
countries. However, Table 3 shows that immigration numbers seem to be underestimated in 
several countries as well. This may seem contradictory since for many countries the reported 
immigration totals exceed the reported emigration numbers. To understand why this is, consider 
the harmonised flows set out in Table 5 relative to the reported numbers in Table 3. The flows in 
Table 5 are the result of multiplying the numbers in Table 3 by the adjustment factors in Table 4. In 
several cases, the reported receiving country flow is revised upwards even though its reported 
number is higher than the corresponding reported sending flow. For example, the average reported 
flow to the UK according (1) to sending country data is 53 thousand (see lower table in Table 3) 
and (2) to receiving country data is 108 thousand (see upper table in Table 3). The harmonised 
number is higher than both at 131 thousand (Table 5). The reason for this increase is due to the 
adjustment factors applied to the UK's immigration flows (i.e., 1.21) and Poland's emigration flows 
(i.e., 10.64). In both cases, the flows are revised upwards. Note, the adjustment factor for Poland's 
emigration data is higher than the ratio between Poland's average reported flow to the UK (5 
thousand) and the UK's reported flow from Poland (37 thousand), which is around 7. Finally, the 
adjustment factors for most receiving country data are closer to 1 than the adjustment factors for 
sending country data, which suggests that the reported receiving country flows are more accurate 
than the sending country flows.  
 
Table 4.  Estimated adjustment factors for receiving and sending country flows, without dummy 

variables, 2002-2007 average 
Immigration Emigration Immigration Emigration

AT 1.06 1.74 IS 0.57 0.74 PL 17.85 10.64
CY 1.06 5.29 IT 1.42 2.92 SE 1.00 1.21
CZ 2.14 3.33 LT 2.33 2.45 SI 5.18 2.71
DE 1.03 0.69 LU 5.65 2.43 SK 18.90 43.69
DK 0.74 0.80 LV 2.92 6.22 UK 1.21 1.18
ES 0.82 4.90 NL 0.97 1.25
FI 1.26 1.22 NO 0.84 1.19

Immigration Emigration
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Table 5. Estimated migration flows by country of origin and destination, without dummy variables, 2002/2007 
From AT CY CZ DE DK ES FI IS IT LT LU LV NL NO PL SE SI SK UK Total
Based on numbers reported by immigration countries
AT 44 665 14680 226 635 137 19 1099 40 46 27 544 94 3220 307 517 3921 1692 27911
CY 24 27 284 17 20 30 1 42 8 1 4 49 13 125 61 9 41 3073 3827
CZ 1392 125 9492 195 683 70 24 954 56 24 45 498 98 806 164 29 18492 4984 38131
DE 16337 351 2920 2979 13108 1165 146 18182 1144 2568 485 8937 1915 51349 3374 1547 8421 23096 158025
DK 214 26 98 2767 790 461 809 375 198 63 135 462 2485 601 5264 16 400 2273 17438
ES 740 47 152 15139 1309 814 39 2902 589 137 51 3018 648 2128 1300 43 674 17688 47419
FI 285 23 82 2238 308 692 26 333 100 19 125 369 675 110 3204 4 117 830 9538
IS 33 0 9 243 1239 107 63 49 24 2 18 73 315 202 462 6 41 506 3392
IT 1701 52 545 22855 734 7644 317 42 191 379 97 1763 208 5514 599 409 2053 7071 52173
LT 190 37 100 4629 770 1865 92 156 536 7 688 294 782 765 574 1 88 3041 14615
LU 71 3 5 2350 121 101 63 15 302 12 4 157 15 86 90 26 22 827 4270
LV 87 110 28 2219 340 246 110 53 259 409 9 122 197 113 264 0 85 1488 6141
NL 837 74 547 14087 643 3905 330 31 1284 96 152 58 600 2910 979 62 778 8247 35623
NO 104 15 51 1419 2344 1391 1069 208 236 203 12 71 441 851 5098 3 457 2022 15993
PL 5533 795 3447 140992 1814 6789 236 1276 12840 281 105 131 5591 3886 3718 13 5209 44593 237249
SE 517 93 144 3447 2467 1497 4429 281 538 213 77 157 677 4153 2015 79 381 3897 25062
SI 588 9 35 1852 34 111 8 5 455 5 7 4 87 12 30 42 293 0 3576
SK 3376 456 30144 11478 111 646 28 25 980 10 25 12 453 201 318 110 22 5561 53958
UK 1293 3351 1085 13656 2593 31721 1196 130 6462 2042 221 554 5665 1372 20101 3114 111 2195 96862
Total 33321 5609 40085 263827 18243 71952 10619 3286 47829 5620 3855 2664 29199 17669 91245 28723 2896 43668 130892 851202

Based on numbers reported by emigration countries
AT 32 1626 11572 288 745 401 47 1774 193 78 73 739 152 4168 674 698 3087 1564 27911
CY 29 111 299 29 98 63 0 204 48 11 96 50 12 584 66 0 167 1960 3827
CZ 619 43 1866 79 115 94 8 372 33 9 22 269 52 1942 79 26 31771 730 38131
DE 12195 186 5556 2122 11523 1625 197 21414 1683 1156 1024 6371 1455 69125 2724 1374 6483 11815 158025
DK 181 19 142 2080 1329 293 1072 570 521 110 252 479 2347 663 4183 24 75 3097 17438
ES 759 42 281 13151 770 539 42 5695 585 428 95 4253 778 1949 992 48 221 16792 47419
FI 118 27 51 922 486 816 64 246 26 87 33 284 945 76 3912 5 12 1429 9538
IS 9 1 12 152 1336 44 36 78 48 27 22 36 358 647 355 19 42 172 3392
IT 1716 18 196 29781 436 4400 396 50 31 635 23 1549 353 1215 580 441 115 10237 52173
LT 116 18 131 3103 386 1537 212 57 498 45 399 285 486 298 571 8 13 6452 14615
LU 76 6 30 2210 240 193 86 47 425 9 11 235 30 55 177 12 26 402 4270
LV 112 50 34 1877 280 114 286 31 317 855 37 124 208 162 414 4 12 1222 6141
NL 771 62 373 13124 667 4721 402 68 1599 67 239 41 914 1275 1126 56 172 9947 35623
NO 82 20 51 844 3679 939 1017 490 173 128 28 81 342 334 6046 5 73 1660 15993
PL 5726 158 674 153342 1175 3627 214 491 5371 67 239 35 5928 1347 3217 19 110 55506 237249
SE 361 88 126 1976 3822 1631 4118 500 560 58 154 75 631 5742 429 32 34 4724 25062
SI 842 8 39 1597 14 73 11 2 505 2 66 1 81 13 13 103 15 191 3576
SK 7733 51 27481 11119 160 684 22 0 1820 0 80 0 546 131 648 364 124 2993 53958
UK 1875 4780 3170 14812 2274 39364 803 121 6205 1265 426 382 6998 2347 7662 3139 0 1240 96862
Total 33321 5609 40085 263827 18243 71952 10619 3286 47829 5620 3855 2664 29199 17669 91245 28723 2896 43668 130892 851202  
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3.2. Accounting for special cases 
 
Even though the row and column totals in the migration matrices shown in the upper and lower half 
of Table 4 are equal, there are some remarkable differences in the estimates of specific origin-
destination migration flows. For example, the upper half of Table 5 shows that the estimated 
migration from Germany to Poland is 51 thousand, whereas in the lower half, it is 69 thousand. 
This difference can be explained by the fact that the distribution of reported Polish immigration by 
country of origin is not consistent with the distribution of migration to Poland reported by other 
countries. For example, according to reported Polish immigration numbers in Table 3, 56% are 
from Germany. However, in the adjusted sending country table, located in the lower half of Table 5, 
76% of migrants to Poland came from Germany. Since the latter share is higher than the former, 
the estimate exceeds that which is based on receiving country data. The estimated adjustment 
factor for Polish emigration data is 17.85. The adjustment factor of Polish immigration appears to 
be too low for the flow from Germany, while at the same time, too high for migration from other 
countries. Thus one inconsistency in the estimates of a particular migration flow may affect the 
estimates of other migration flows. In order to avoid these inconsistencies, we add dummy 
variables to the model resulting in additional adjustment factors that only apply to the flow between 
two specific countries. By means of introducing a dummy variable we can estimate to what extent 
the adjustment factor for Polish immigration data from Germany deviates from that to other 
countries. Similar differences between adjusted receiving and sending country numbers also occur 
for other migration flows.  
 
The main criterion for selecting dummy variables is the size of the differences in the initial 
harmonised estimates based on reported receiving country and sending country data. We decided 
to use dummy variables for migration flows for which the difference between both estimates 
exceeded 10 thousand. Note that the number of dummies may be smaller than the number of flows 
for which both estimates show big differences, since introducing one dummy may reduce the 
differences for several flows simultaneously. The main reason for introducing dummies for flows 
with big differences is to maintain stability in the estimated patterns. Expert knowledge also plays a 
role in deciding whether the dummy variable should be applied to the receiving or sending country 
tables. Introducing a dummy for emigration from country A to B will lead to a change in the 
estimate of the adjustment factor of emigration from country A. In most cases this will lead to a 
reduction in the differences between estimates of emigration from country A to other countries than 
country B compared with the estimates of immigration of those countries as well. However, in 
some cases the differences may becomes worse. In those cases it may be decided to add an 
additional dummy. 
 
In our testing of the revised model, we found that that only a few dummies are required to 
considerably improve the fit of the model. For the data in Table 3, the introduction of six dummy 
variables reduced the root mean square error of differences between the two matrices by one half. 
The adjustment factors resulting from the inclusion of six dummy variables are set out in Table 6. 
Because the introduction of dummy variables has an impact on the other flows, we discuss the 
importance of selection in more detail below. 
 
For Polish immigration data, the impacts of introducing dummy variables are illustrated in Table 7. 
In comparing the third and fourth columns, the adjustment factor for Polish immigration in Table 4 
(17.85) seems too low for estimating migration from Germany and too high for estimating migration 
from the UK. Introducing two dummies for both flows results in raising the adjustment factor for 
immigration from Germany from 17.85 to 24.87 (= 14.25 x 1.74) and reducing that for migration 
from the UK from 17.85 to 5.25 (= 14.25 x 0.37). The estimated Polish immigration numbers for the 
other countries decrease too (factor down from 17.85 to 14.25).  
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Table 6. Estimated adjustment factors for receiving and sending country flows, with dummy 
variables included, 2002-2007 average 

Immigration Emigration Immigration Emigration
AT 1.17 1.35 IS 0.59 0.69 PL 14.25 18.31
CY 0.88 4.71 IT 1.48 2.44 SE 1.00 1.10
CZ 1.97 8.92 LT 2.16 2.15 SI 4.90 2.33
DE 0.81 0.71 LU 5.45 2.08 SK 8.34 39.40
DK 0.72 0.74 LV 2.78 5.44 UK 1.09 0.91
ES 0.73 4.32 NL 1.04 1.06
FI 1.18 1.12 NO 0.81 1.10
Estimates of coefficients of dummy variables
Immigration in Poland from Germany 1.74
Immigration in Poland from the UK 0.37
Emigration from Poland to Germany 0.42
Emigration from Poland to the UK 0.42
Emigration from Germany to the UK 1.70
Emigration from the Czech Republic to Slovakia 0.10

Immigration Emigration

 
 
In general, when comparing the receiving country figures with the sending country figures, the 
estimates come closer to each other after introducing (all of) the dummy variables, with the 
exception of the Czech Republic (as illustrated in Table 7). Here, the adjustment factor for the 
emigration data is raised from 3.33 (Table 4) to 8.93 (Table 6). One solution could be to add a 
dummy variable for emigration from Czech Republic to Poland, but since the difference between 
both estimates of that migration flow was not that big, we decided not to do so. 
 
Table 7. Poland's reported and adjusted average immigration flows, 2002-2007 (x1 000) 

Immigration 
reported by PL

Emigration 
reported by 

other countries

Adjusted
immigration of

PL, no 
dummies

Adjusted 
emigration of 

other 
countries, no 

dummies

Absolute 
difference

Adjusted 
immigration of 

PL, with 
dummies

Adjusted 
emigration of 

other 
countries, with 

dummies

Absolute 
difference

AT 0.2 2.4 3.2 4.2 0.9 2.6 3.2 0.7
CY 0.0 0.1 0.1 0.6 0.5 0.1 0.5 0.4
CZ 0.0 0.6 0.8 1.9 1.1 0.6 5.2 4.6
DE 2.9 100.8 51.3 69.1 17.8 71.5 71.5 0.0
DK 0.0 0.8 0.6 0.7 0.1 0.5 0.6 0.1
ES 0.1 0.4 2.1 1.9 0.2 1.7 1.7 0.0
FI 0.0 0.1 0.1 0.1 0.0 0.1 0.1 0.0
IS 0.0 0.9 0.2 0.6 0.4 0.2 0.6 0.4
IT 0.3 0.4 5.5 1.2 4.3 4.4 1.0 3.4
LT 0.0 0.1 0.8 0.3 0.5 0.6 0.3 0.3
LU 0.0 0.0 0.1 0.1 0.0 0.1 0.0 0.0
LV 0.0 0.0 0.1 0.2 0.0 0.1 0.1 0.1
NL 0.2 1.0 2.9 1.3 1.6 2.3 1.1 1.2
NO 0.0 0.3 0.9 0.3 0.5 0.7 0.3 0.4
PL
SE 0.1 0.4 2.0 0.4 1.6 1.6 0.4 1.2
SI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SK 0.0 0.0 0.3 0.6 0.3 0.3 0.6 0.3
UK 1.1 6.5 20.1 7.7 12.4 5.9 5.9 0.0
Total 5.1 114.9 91.2 91.2 42.4 93.2 93.2 13.2  
 
The adjustment of the Polish sending country data is illustrated in Table 8. Similarly to the Polish 
receiving data, dummies were introduced for flows to Germany and to the UK. Contrary to Polish 
receiving data, the resulting adjustment factors for both countries occurred in the same direction. 
The adjustment factor for Polish emigration shown in Table 4 (10.64) appeared to be too high for 
emigration to both Germany and the UK. Table 6 shows that the estimated dummy variable 
coefficients for both countries are equal (i.e., 0.42). Introducing the dummy variables leads to an 
increase in the adjustment factor for Polish emigration to the other countries from 10.64 to 18.31, 
whereas the adjustment factor for migration to Germany and to the UK decreases from 10.64 to 
7.68.  
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Table 8. Poland's reported and adjusted average emigration flows, 2002-2007 (x1000) 
Emigration 

reported by PL
Immigration 
reported by 

other countries

Adjusted
emigration of

PL, no 
dummies

Adjusted 
immigration of 

other 
countries, no 

dummies

Absolute 
difference

Adjusted 
emigration of 

PL, with 
dummies

Adjusted 
immigration of 

other 
countries, with 

dummies

Absolute 
difference

AT 0.5 5.2 5.7 5.5 0.2 9.9 6.1 3.7
CY 0.0 0.8 0.2 0.8 0.6 0.3 0.7 0.4
CZ 0.1 1.6 0.7 3.4 2.8 1.2 3.2 2.0
DE 14.4 136.9 153.3 141.0 12.4 110.7 110.7 0.0
DK 0.1 2.4 1.2 1.8 0.6 2.0 1.7 0.3
ES 0.3 8.3 3.6 6.8 3.2 6.2 6.0 0.2
FI 0.0 0.2 0.2 0.2 0.0 0.4 0.2 0.1
IS 0.0 2.2 0.5 1.3 0.8 0.8 1.3 0.5
IT 0.5 9.0 5.4 12.8 7.5 9.2 13.4 4.1
LT 0.0 0.1 0.1 0.3 0.2 0.1 0.3 0.1
LU 0.0 0.0 0.2 0.1 0.1 0.4 0.1 0.3
LV 0.0 0.0 0.0 0.1 0.1 0.1 0.1 0.1
NL 0.6 5.7 5.9 5.6 0.3 10.2 6.0 4.2
NO 0.1 4.6 1.3 3.9 2.5 2.3 3.7 1.4
PL
SE 0.3 3.7 3.2 3.7 0.5 5.5 3.7 1.8
SI 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SK 0.0 0.3 0.1 5.2 5.1 0.2 2.3 2.1
UK 5.2 36.8 55.5 44.6 10.9 40.1 40.1 0.0
Total 22.3 218.0 237.2 237.2 47.9 199.7 199.7 21.4  
 
The effect of the dummy variable added for Germany's reported flow to the UK is shown in Table 9. 
The two estimated flows show considerable differences without the inclusion of the dummy 
variable, particularly the reported emigration from Germany to Poland and to the UK. The Germany 
to Poland flow differences are taken care of by the dummy introduced previously (see Table 7). 
The adjustment factor for Germany's sending country data is below 1, implying that the reported 
flow is too high. However, for emigration to the UK this does not seem to be the case. The 
inclusion of a dummy variable for Germany's reported flow to the UK increases the adjustment 
factor from 0.69 to 1.21. The inclusion of this dummy variable had little effect on the adjustment 
factor applied to the other countries.  
 
Table 9. Germany's reported and adjusted average emigration flows, 2002-2007 (x1000) 

Emigration 
reported by DE

Immigration 
reported by 

other countries

Adjusted
emigration of

DE, no 
dummies

Adjusted 
immigration of 

other 
countries, no 

dummies

Absolute 
difference

Adjusted 
emigration of 

DE, with 
dummies

Adjusted 
immigration of 

other 
countries, with 

dummies

Absolute 
difference

AT 17.8 15.4 12.2 16.3 4.1 12.6 18.1 5.5
CY 0.3 0.3 0.2 0.4 0.2 0.2 0.3 0.1
CZ 8.1 1.4 5.6 2.9 2.6 5.7 2.7 3.1
DE
DK 3.1 4.0 2.1 3.0 0.9 2.2 2.9 0.7
ES 16.8 16.0 11.5 13.1 1.6 11.9 11.6 0.3
FI 2.4 0.9 1.6 1.2 0.5 1.7 1.1 0.6
IS 0.3 0.3 0.2 0.1 0.1 0.2 0.2 0.1
IT 31.2 12.8 21.4 18.2 3.2 22.2 18.9 3.2
LT 2.5 0.5 1.7 1.1 0.5 1.7 1.1 0.7
LU 1.7 0.5 1.2 2.6 1.4 1.2 2.5 1.3
LV 1.5 0.2 1.0 0.5 0.5 1.1 0.5 0.6
NL 9.3 9.2 6.4 8.9 2.6 6.6 9.6 3.0
NO 2.1 2.3 1.5 1.9 0.5 1.5 1.8 0.3
PL 100.8 2.9 69.1 51.3 17.8 71.5 71.5 0.0
SE 4.0 3.4 2.7 3.4 0.6 2.8 3.4 0.6
SI 2.0 0.3 1.4 1.5 0.2 1.4 1.5 0.0
SK 9.5 0.4 6.5 8.4 1.9 6.7 3.7 3.0
UK 17.2 19.0 11.8 23.1 11.3 20.8 20.8 0.0
Total 230.5 89.7 158.0 158.0 50.5 172.0 172.0 23.0  
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Instead of adding a dummy variable for Germany's reported flow to the United Kingdom, we could 
have instead added a dummy variable for the UK's reported flow from Germany. The results of this 
alternative situation are presented in Table 10. In this case, the adjustment factor for the UK's 
migration flow from Germany is almost halved from 1.21 without dummies to 0.64. Given the 
original values and the results of the former dummy variable inclusion, this estimate is considered 
to be less realistic. Hence on this basis, an example of expert knowledge, the dummy variable tied 
to Germany's emigration flow to the UK is preferred. 
 
Table 10. The United Kingdom's reported and adjusted average immigration flows, 2002-2007 

(x1000)* 
Immigration 

reported by UK
Emigration 
reported by 

other countries

Adjusted
immigration of

UK, no 
dummies

Adjusted 
emigration of 

other 
countries, no 

dummies

Absolute 
difference

Adjusted 
immigration of 

UK, with 
dummies

Adjusted 
emigration of 

other 
countries, with 

dummies

Absolute 
difference

AT 1.4 0.9 1.7 1.6 0.1 1.5 1.2 0.3
CY 2.5 0.4 3.1 2.0 1.1 2.8 1.7 1.0
CZ 4.1 0.2 5.0 0.7 4.3 4.5 2.0 2.5
DE 19.0 17.2 23.1 11.8 11.3 12.2 12.2 0.0
DK 1.9 3.9 2.3 3.1 0.8 2.0 2.9 0.8
ES 14.6 3.4 17.7 16.8 0.9 15.9 14.8 1.1
FI 0.7 1.2 0.8 1.4 0.6 0.7 1.3 0.6
IS 0.4 0.2 0.5 0.2 0.3 0.5 0.2 0.3
IT 5.8 3.5 7.1 10.2 3.2 6.4 8.6 2.2
LT 2.5 2.6 3.0 6.5 3.4 2.7 5.7 2.9
LU 0.7 0.2 0.8 0.4 0.4 0.7 0.3 0.4
LV 1.2 0.2 1.5 1.2 0.3 1.3 1.1 0.3
NL 6.8 8.0 8.2 9.9 1.7 7.4 8.5 1.0
NO 1.7 1.4 2.0 1.7 0.4 1.8 1.5 0.3
PL 36.8 5.2 44.6 55.5 10.9 40.1 40.1 0.0
SE 3.2 3.9 3.9 4.7 0.8 3.5 4.3 0.8
SI 0.0 0.1 0.0 0.2 0.2 0.0 0.2 0.2
SK 4.6 0.1 5.6 3.0 2.6 5.0 2.7 2.3
UK 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 107.9 52.6 130.9 130.9 43.3 109.2 109.2 17.0  
* For illustration only. This dummy variable was not included to produce the final estimates.  
 
Finally, a dummy was needed for the migration from the Czech Republic to Slovakia (Table 11). 
Using the initial adjustment factor for Czech Republic's emigration (i.e., 3.33) inflates this flow to an 
unrealistic level, while at the same time is not high enough for the other flows. Including a dummy 
variable for this flow brings its adjustment factor down to 0.86 and increases the adjustment factor 
for the other countries to 8.92.  
 
Table 12 presents the estimates of adjusted receiving and sending country data based on the 
revised adjustment factors that incorporated the six dummy variables listed at the bottom of Table 
6. A comparison of Table 12 and Table 5 shows that the introduction of the dummy variables 
resulted in lower estimates on average (but still higher than the reported receiving country numbers 
in Table 3). For receiving country data, the estimates are considerably lower for Germany and 
Slovakia, whereas for sending country data, the estimates are considerably lower for Poland and 
the UK. The only flow that was considerably increased was Germany's emigration flow. 
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Table 11. The Czech Republic's reported and adjusted average emigration flows, 2002-2007 (x1000) 
Emigration 

reported by CZ
Immigration 
reported by 

other countries

Adjusted
emigration of

CZ, no 
dummies

Adjusted 
immigration of 

other 
countries, no 

dummies

Absolute 
difference

Adjusted 
emigration of 

CZ, with 
dummies

Adjusted 
immigration of 

other 
countries, with 

dummies

Absolute 
difference

AT 0.2 1.3 0.6 1.4 0.8 1.7 1.5 0.1
CY 0.0 0.1 0.0 0.1 0.1 0.1 0.1 0.0
CZ
DE 0.6 9.2 1.9 9.5 7.6 5.0 7.5 2.5
DK 0.0 0.3 0.1 0.2 0.1 0.2 0.2 0.0
ES 0.0 0.8 0.1 0.7 0.6 0.3 0.6 0.3
FI 0.0 0.1 0.1 0.1 0.0 0.3 0.1 0.2
IS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
IT 0.1 0.7 0.4 1.0 0.6 1.0 1.0 0.0
LT 0.0 0.0 0.0 0.1 0.0 0.1 0.1 0.0
LU 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LV 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
NL 0.1 0.5 0.3 0.5 0.2 0.7 0.5 0.2
NO 0.0 0.1 0.1 0.1 0.0 0.1 0.1 0.0
PL 0.6 0.0 1.9 0.8 1.1 5.2 0.6 4.6
SE 0.0 0.2 0.1 0.2 0.1 0.2 0.2 0.0
SI 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
SK 9.5 1.0 31.8 18.5 13.3 8.2 8.2 0.0
UK 0.2 4.1 0.7 5.0 4.3 2.0 4.5 2.5
Total 11.4 18.5 38.1 38.1 28.9 25.2 25.2 10.6  
 
The differences between the upper and lower sub-tables in Table 12 are smaller than those in 
Table 5. The root mean square error (RMSE) of the differences in Table 5 equals 2131. For Table 
12, it is 978. Thus, the introduction of six dummy variables reduced the RMSE by 54%. Instead of 
simply taking the average of these two tables as our final set of estimates, we think its better to 
take the harmonised receiving country data (upper sub-table in Table 12) as we believe the 
distributions are more reliable. This pertains only to the matrix of flows between the 19 countries 
that provided both sending and receiving migration flow data.  
 
The adjustment factors set out in Table 6 can be used to adjust migration numbers to and from 
other countries as well, so that, for the 19 countries in this study, harmonised immigration, 
emigration and net migration totals can be obtained for the years 2002-2007. To maintain 
consistency and to provide smooth estimates over time, the following two decisions were made: 
 
• the average adjustment factors in Table 6 are used to the estimate annual data, instead of 

separate estimates of year specific adjustment factors; and  
• for countries exhibiting strong fluctuations in their annual distributions of flows by country of 

origin or destination, the average distributions for 2002-2007 are used. The countries that fall 
into this category are Cyprus, Czech Republic, Poland, Slovakia, Spain and the United 
Kingdom. 

 
In harmonising the origin-destination migration flows, one has to take into account the number of 
unknowns in the migration statistics. If we assume, as we did, that the unknowns are distributed 
proportionally across countries, then the adjustment factors will take into account this effect. This 
means that we simply apply the adjustment factors to the reported migration flows, excluding 
unknowns.  
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Table 12. Estimated migration by country of origin and destination, including dummies, 2002/2007 
To

From AT CY CZ DE DK ES FI IS IT LT LU LV NL NO PL SE SI SK UK Total
Based on numbers reported by immigration countries
AT 36 610 11526 217 563 129 20 1144 37 44 26 584 90 2570 307 488 1730 1522 21642
CY 26 25 223 16 18 28 1 44 7 1 4 53 12 100 61 8 18 2764 3408
CZ 1547 103 7453 187 606 66 25 992 51 23 43 534 94 644 164 28 8158 4482 25200
DE 18148 291 2679 2864 11631 1092 152 18920 1057 2475 462 9586 1843 71514 3374 1462 3715 20770 172034
DK 238 21 90 2172 701 432 840 391 183 60 128 496 2391 480 5264 15 176 2044 16124
ES 822 39 139 11887 1259 763 40 3020 544 132 49 3237 624 1698 1300 41 297 15907 41798
FI 317 19 75 1757 296 614 27 347 92 18 119 395 649 88 3204 4 51 746 8819
IS 37 0 8 191 1192 95 59 51 22 2 17 78 303 162 462 6 18 455 3157
IT 1889 43 500 17945 706 6782 297 44 177 365 93 1891 200 4402 599 386 906 6359 43582
LT 211 31 92 3635 741 1655 86 162 558 7 656 316 752 610 574 1 39 2734 12858
LU 79 2 5 1845 116 89 59 16 315 11 4 168 15 69 90 24 10 744 3661
LV 97 91 26 1742 327 218 103 55 270 378 9 131 189 90 264 0 38 1338 5367
NL 930 61 502 11060 619 3465 309 33 1336 89 146 55 577 2323 979 59 343 7417 30305
NO 115 12 47 1114 2254 1234 1001 216 246 187 12 68 473 679 5098 2 201 1818 14778
PL 6146 659 3163 110701 1744 6024 221 1324 13361 259 101 125 5997 3739 3718 12 2298 40102 199695
SE 574 77 132 2706 2372 1328 4150 292 560 197 74 149 727 3996 1608 74 168 3505 22690
SI 653 8 32 1454 33 99 7 5 473 4 6 4 94 12 24 42 129 0 3079
SK 3750 379 27658 9012 107 574 26 26 1020 9 24 12 486 193 254 110 20 5001 48662
UK 1436 2780 996 10722 2493 28145 1121 135 6725 1886 213 528 6077 1320 5907 3114 105 968 74670
Total 37015 4654 36780 207145 17542 63841 9950 3411 49772 5190 3715 2540 31321 17000 93222 28723 2735 19264 117708 751530

Based on numbers reported by emigration countries
AT 24 1261 8973 223 578 311 36 1376 150 61 57 573 118 3232 523 541 2393 1213 21642
CY 26 99 266 26 87 56 0 181 42 10 86 45 11 520 59 0 148 1745 3408
CZ 1658 116 4999 213 309 253 21 998 89 25 58 721 140 5203 213 70 8158 1956 25200
DE 12616 192 5748 2195 11921 1681 203 22154 1741 1195 1060 6591 1505 71514 2818 1421 6707 20770 172034
DK 168 17 132 1924 1229 271 991 527 482 101 233 443 2170 613 3868 22 70 2863 16124
ES 669 37 247 11592 678 475 37 5020 516 377 83 3749 686 1718 875 42 195 14802 41798
FI 109 25 47 852 449 754 60 228 24 80 30 262 873 70 3617 5 11 1321 8819
IS 9 1 11 142 1243 41 33 73 44 25 20 34 333 602 330 17 39 160 3157
IT 1433 15 164 24877 364 3675 331 41 26 531 20 1294 295 1015 484 368 96 8551 43582
LT 102 16 115 2730 339 1352 187 50 438 39 351 250 428 263 502 7 11 5676 12858
LU 65 5 26 1895 205 165 73 40 364 8 9 201 26 47 152 10 22 345 3661
LV 98 44 30 1640 245 100 250 27 277 748 33 109 182 141 362 4 11 1068 5367
NL 656 53 317 11165 567 4016 342 57 1360 57 203 35 777 1085 958 48 146 8462 30305
NO 76 18 47 780 3399 867 940 453 160 118 26 75 316 309 5587 5 67 1534 14778
PL 9857 272 1160 110701 2023 6244 369 845 9247 116 412 61 10205 2319 5539 34 189 40102 199695
SE 327 80 114 1789 3460 1477 3728 453 507 52 139 68 571 5199 388 29 31 4277 22690
SI 725 7 33 1374 12 63 10 2 435 2 57 1 70 11 11 88 13 164 3079
SK 6974 46 24784 10028 144 617 20 0 1642 0 72 0 493 118 584 328 112 2699 48662
UK 1446 3685 2444 11418 1753 30345 619 93 4784 975 328 294 5395 1809 5907 2420 0 956 74670
Total 37015 4654 36780 207145 17542 63841 9950 3411 49772 5190 3715 2540 31321 17000 93222 28723 2735 19264 117708 751530  
 



MIMOSA – Estimates of OD matrix by broad group of citizenship, sex and age, 2002-2007 

 31

Table 13 compares the estimates of immigration and emigration totals with the reported numbers. 
Clearly the differences are very big for several countries. For example, Spain reports a net 
migration of 628 thousand, whereas our estimate is only 219 thousand. The reason is that our 
estimate of Spanish emigration is considerably higher than the reported number, while at the same 
time, our estimate of immigration is lower than the reported number. Cyprus, the Czech Republic 
and Slovakia report positive net migration, whereas we estimate negative totals. The opposite is 
true for the Netherlands. Finally, we estimate a much higher positive net migration for Germany, 
Italy and the United Kingdom and much higher negative net migration for Poland.  
 
Table 13. Reported and estimated total immigration, emigration and net migration, 2002/2007 

immigration emigration net migration immigration emigration net migration
AT 113.3 75.0 38.3 112.3 65.9 46.4
CY 18.7 7.7 10.9 15.3 35.1 -19.8
CZ 65.2 29.9 35.3 126.4 180.6 -54.2
DE 740.3 641.9 98.4 585.5 439.8 145.8
DK 54.4 44.4 10.0 38.7 30.7 7.9
ES 726.4 98.9 627.5 450.1 231.3 218.7
FI 21.0 12.6 8.4 24.9 14.3 10.6
IS 7.3 5.9 1.4 4.4 4.0 0.3
IT 343.3 48.6 294.8 514.1 125.5 388.6
LT 6.4 12.6 -6.1 13.8 27.0 -13.3
LU 13.6 10.2 3.4 17.2 11.2 6.0
LV 2.1 3.4 -1.2 5.9 18.3 -12.4
NL 105.0 114.5 -9.5 110.1 85.1 25.0
NO 43.4 22.8 20.6 35.1 21.7 13.4
PL 9.7 28.1 -18.4 159.2 307.0 -147.8
SE 75.1 38.8 36.2 74.8 38.6 36.3
SI 15.5 9.8 5.7 7.0 5.9 1.1
SK 6.7 2.0 4.7 46.2 70.5 -24.3
UK 481.3 324.3 157.0 528.1 295.8 232.3

Reported Estimated
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4. Estimating the missing origin-destination data 
 
4.1. Immigration and emigration totals 
 
To extend the migration matrix from 19 to 31 countries (all 27 EU countries plus 4 EFTA countries) 
estimates of migration flows between the 12 countries with missing data are needed. This requires 
estimates of total migration flows to and from these countries as well as estimates of origin-
destination patterns. Regression analysis is used to estimate total immigration from the 30 other 
European countries and total immigration from the rest of the world to each of the 12 countries with 
missing data. Accordingly, emigration to the 30 other European countries and to the rest of the 
world is estimated.2 These regression models are also described in Raymer and Abel (2008). 
 
The regression equations include the following dependent variables for the 19 countries, covering 
the years 2002 up to 2007: 
 
• natural logarithm of estimated immigration from EU27+4 (lnI27+4); 
• natural logarithm of estimated immigration from rest of the world (lnIrest); 
• natural logarithm of estimated emigration to EU27+4 (lnE27+4); 
• natural logarithm of estimated emigration to rest of the world (lnErest). 
 
The following independent variables have been used: 
 
• natural logarithm of population size (lnpop); 
• percentage 65+ in the total population (p65); 
• life expectancy at birth of women (le_f) 
• GDP per capita, E27=100 (gdp); 
• percentage urban area (purban); 
• dummy variables for the calendar years (d03, d04, d05, d06, d07); 
• special dummy variable for Germany (de). 
 
The results of the regression analyses are presented in Table 14. 
 
Table 14. Regression analyses for 19 countries, 2002-2007 

I27+4 Irest E27+4 Erest I27+4 Irest E27+4 Erest I27+4 Irest E27+4 Erest I27+4 Irest E27+4 Erest
Intercept -3.57 -13.00 10.36 6.22 2.16 2.63 1.74 3.96 -1.65 -4.95 5.96 1.57 0.10 0.00 0.00 0.12
lnpop 0.92 1.16 0.87 0.94 0.04 0.04 0.03 0.07 24.87 25.90 29.25 13.81 0.00 0.00 0.00 0.00
p65 -0.19 -0.08 -0.24 -0.18 0.03 0.03 0.02 0.05 -6.74 -2.24 -10.54 -3.57 0.00 0.03 0.00 0.00
le_f 0.08 0.17 -0.07 -0.03 0.03 0.04 0.02 0.05 2.78 4.73 -2.97 -0.58 0.01 0.00 0.00 0.56
gdp 0.01 0.00 0.00 -0.01 0.00 0.00 0.00 0.00 5.81 -1.52 4.22 -2.59 0.00 0.13 0.00 0.01
purban 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.01 2.48 1.58 2.50 1.86 0.01 0.12 0.01 0.07
d03 0.12 0.03 0.06 0.05 0.15 0.18 0.12 0.27 0.80 0.16 0.52 0.20 0.42 0.87 0.60 0.84
d04 0.27 0.03 0.21 0.14 0.15 0.18 0.12 0.27 1.82 0.16 1.74 0.52 0.07 0.87 0.09 0.60
d05 0.40 0.05 0.30 0.24 0.15 0.18 0.12 0.27 2.70 0.27 2.55 0.88 0.01 0.79 0.01 0.38
d06 0.48 0.10 0.42 0.40 0.15 0.18 0.12 0.27 3.23 0.53 3.46 1.47 0.00 0.60 0.00 0.14
d07 0.66 0.12 0.53 0.41 0.15 0.18 0.12 0.28 4.38 0.63 4.39 1.50 0.00 0.53 0.00 0.14
de 0.51 -0.38 0.80 0.50 0.22 0.26 0.17 0.39 2.35 -1.46 4.63 1.26 0.02 0.15 0.00 0.21

P-valueCoefficients Standard Error t Stat

 
Adjusted R square for I27+4: 0.90; Irest: 0.92; E27+4: 0.91; Erest: 0.75. 
Number of observations: 114. 
 

                                                 
2  For Switzerland the available totals for immigration and emigration have been used instead of the regression results. 

For France, the result of the regression analyses for immigration from the rest of the world was overruled by the 
estimate that this share is 65% of the total immigration (see Thierry and Xavier, 2008).  
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4.2. Origin-destination associations 
We also use ordinarly least squares regression to estimate the missing origin-destination 
associations. On the basis of the estimated immigration and emigration totals, ‘expected’ migration 
flows between the 12 countries with missing data can be obtained, assuming quasi-independence. 
This model implies, for example, that if the total number of migrants to country b is twice the total 
number of migrants to country c, then the expected migration from country a to b would be twice 
that that to country c. However, if countries a and c are neighbouring countries and have the same 
common language, then the actual migration may be higher. For these types of reasons, we find 
that actual migration patterns often differ considerably from the expected patterns. Thus, there is a 
need to estimate the missing ratios or interaction terms. If the ratios are larger than one, we can 
say the two countries have higher actual flows to expected. Those with values less than one are 
said to be lower than expected. On the basis of the harmonised migration flows for the 19 
countries, regression equations are estimated in which the natural logarithm of the origin-
destination interactions are the dependent variable and variables such as contiguity and language 
family are explanatory variables. The regression resulted in an R2 of 0.41. The coefficients from 
this regression, set out in Table 15, were then used to estimate the origin-destination interactions 
between the 12 countries with missing data. The resulting estimates of interaction terms are shown 
in Table 16. Finally, multiplying the expected migration flows by these estimated interactions 
yielded the estimates of the flows between the 12 countries with missing data. 
 
Table 15. Coefficients from regression to predict the natural logarithm of origin-destination 

association terms (ODij), 2002-2007 average 
Variable B Std. 

Error 
t Sig. 

(Constant) -0.4900 0.2416 -2.0280 0.0426 
Contiguity 0.5501 0.0684 8.0473 0.0000 
Accession dummy 0.9980 0.1545 6.4605 0.0000 
Language family 0.1002 0.0705 1.4226 0.1549 
ln GNI PPP ratios 0.1300 0.0157 8.2544 0.0000 
ln Distance 0.0405 0.0339 1.1964 0.2316 
ln Foreign-born association 0.2471 0.0123 20.0733 0.0000 
ln Trade association 0.3291 0.0201 16.3728 0.0000 

 
Table 16. Estimated origin-destination association terms for the flows between the 12 countries with 

missing data 
To

From BE BG CH EE FR GR HU IE LI MT PT RO
BE 0.69 0.48 0.40 2.13 0.71 0.40 0.38 0.28 0.38 0.63 0.48
BG 0.48 0.38 0.45 0.40 4.57 0.53 0.21 0.19 0.60 0.31 5.85
CH 0.49 0.95 0.39 1.69 0.80 0.50 0.40 3.08 0.40 1.03 0.55
EE 0.28 0.46 0.23 0.18 0.20 0.42 0.37 0.09 0.78 0.22 0.27
FR 2.27 0.98 1.55 0.47 0.68 0.48 0.48 0.45 0.76 2.94 0.71
GR 0.48 5.80 0.40 0.56 0.41 0.55 0.21 0.40 1.40 0.29 2.49
HU 0.47 1.08 0.46 0.43 0.43 0.43 0.25 0.14 0.21 0.31 4.10
IE 0.66 0.51 0.46 0.40 0.33 0.31 0.14 0.28 0.35 0.31 0.36
LI 0.27 0.70 2.53 0.25 0.56 0.46 0.46 0.21 0.40 0.41 0.46
MT 0.38 0.49 0.18 0.73 0.56 0.25 0.21 0.41 0.08 0.25 0.14
PT 0.54 0.68 0.54 0.31 2.06 0.20 0.12 0.20 0.44 0.38 0.39
RO 0.31 2.47 0.23 0.21 0.42 1.16 3.42 0.21 0.10 0.41 0.31  
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5. Origin-destination estimates, 2002-2007 
 
In this section, the final origin-destination migration flow estimates for 2002-2007, resulting from 
methodology carried out in Section 4, are presented. The final and harmonised totals of 
immigration, emigration and net migration are presented in Tables 17, 18 and 19, respectively. The 
final set of complete matrices for the years 2002 to 2007 are presented in Annex A. 
 
According to our estimates migration within the EU27+4 increased steadily from 1.3 million in 2002 
to 2.0 million in 2007. For immigration from the rest of the world the trend is also rising, except for 
the year 2005. Emigration to the rest of the world increased considerably after 2005, especially 
from Spain. The estimated annual net migration from the rest of the world was around 900 
thousand per year from 2002-2007.  
 
Most Central and Eastern European countries exhibited persistent losses due to net migration, 
especially within the European Union (see, e.g., Bulgaria, Poland and Romania). For most West 
European countries, especially the bigger ones, most of the positive net migration was attributed to 
migration from countries outside the EU (see, e.g., Germany, Spain, France, Italy and the UK).  
 
Table 17. Final harmonised estimates of immigration totals, 2002-2007 

2002 2003 2004 2005 2006 2007 2002 2003 2004 2005 2006 2007
AT 36.8 43.8 55.7 60.1 59.5 68.7 58.4 62.3 68.2 65.3 47.7 47.4
BE 34.2 35.8 37.1 41.1 50.3 53.9 39.7 41.1 46.0 49.6 55.5 59.9
BG 17.3 19.0 19.8 19.2 20.7 22.8 10.4 10.9 11.8 12.1 12.5 12.6
CH 73.4 71.4 69.5 69.2 79.5 107.1 52.7 48.4 50.7 49.1 48.1 58.5
CY 7.4 8.6 11.3 12.6 8.0 9.8 4.4 5.1 6.7 7.5 4.8 5.8
CZ 28.0 37.6 33.5 37.8 42.7 65.4 58.6 78.8 70.2 79.1 89.5 137.1
DE 285.6 271.6 299.8 312.1 314.3 337.9 390.4 336.5 296.1 248.8 211.6 208.5
DK 18.8 18.3 19.2 20.4 23.1 26.6 18.1 17.1 16.4 16.9 17.4 19.6
EE 2.3 1.8 2.9 2.4 2.8 2.7 1.8 1.8 2.0 2.1 2.2 2.2
ES 116.8 161.8 165.1 173.4 202.3 230.3 183.0 254.6 259.3 272.4 318.5 362.9
FI 12.3 12.5 13.7 14.5 15.0 16.6 9.1 8.5 10.3 10.9 11.5 14.3
FR 88.4 90.6 97.6 105.1 124.9 134.4 164.3 168.2 181.2 195.3 232.0 249.6
GR 29.9 27.3 30.2 30.4 30.9 32.0 31.1 32.2 32.8 34.5 36.0 36.9
HU 21.3 21.1 23.3 24.6 25.4 27.2 17.2 17.3 18.3 18.5 20.4 20.6
IE 32.2 31.5 33.4 39.2 55.5 50.6 11.4 12.4 13.1 14.2 15.8 17.2
IS 1.9 2.6 3.2 3.8 4.4 5.3 0.6 0.6 0.8 0.9 1.1 0.9
IT 100.6 205.2 177.3 143.3 155.5 155.0 223.7 453.9 441.5 312.6 357.9 357.9
LI 0.2 0.2 0.3 0.2 0.4 0.5 0.1 0.1 0.1 0.1 0.1 0.1
LT 2.3 2.8 5.8 8.4 9.3 10.4 8.7 7.4 5.9 6.2 7.3 8.1
LU 15.9 16.5 16.9 17.7 15.1 16.3 0.8 0.8 0.7 0.8 0.8 0.8
LV 1.4 1.6 2.6 3.3 4.3 7.4 2.5 2.3 2.0 2.0 3.5 2.4
MT 1.3 1.3 1.2 1.4 1.6 1.6 1.1 1.1 1.1 1.3 1.2 1.4
NL 42.3 40.0 44.1 45.9 52.9 66.0 84.3 69.2 54.8 51.0 53.4 56.6
NO 14.4 13.0 14.1 16.7 21.9 32.3 18.3 16.2 15.4 15.6 15.0 17.6
PL 70.8 75.7 102.0 100.6 115.9 160.9 37.2 39.8 53.6 52.9 61.0 84.7
PT 18.8 18.7 19.2 19.8 24.2 28.6 27.3 28.1 30.2 32.5 36.1 35.5
RO 28.9 33.7 35.5 39.0 46.6 57.6 33.9 35.6 36.0 37.5 40.0 42.5
SE 29.6 29.0 29.4 31.1 39.1 45.5 34.4 34.4 32.3 33.8 56.4 53.8
SI 3.6 2.9 3.1 3.9 3.9 4.8 3.5 3.0 4.1 3.5 3.1 2.5
SK 10.0 11.2 19.2 40.6 54.3 37.1 6.1 6.8 11.7 24.6 33.0 22.6
UK 139.7 155.3 187.1 179.1 190.4 189.3 284.4 318.0 381.8 365.8 389.8 388.1
Total 1286.5 1462.3 1573.2 1616.9 1794.9 2004.7 1817.5 2112.5 2155.0 2017.4 2183.3 2328.9

Immigration EU27+4 (x 1 000) Immigration rest (x 1 000)
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Table 18. Final harmonised estimates of emigration totals, 2002-2007 

2002 2003 2004 2005 2006 2007 2002 2003 2004 2005 2006 2007
AT 26.0 28.5 31.3 33.9 39.3 42.2 21.9 29.0 31.3 34.2 39.0 38.9
BE 30.3 31.7 33.1 34.4 36.5 40.5 17.3 18.3 19.5 21.2 25.1 24.9
BG 31.3 40.1 39.9 37.4 40.0 62.1 20.6 20.9 21.8 23.6 27.0 26.8
CH 60.1 59.3 59.5 60.5 65.2 68.8 18.4 17.5 20.2 21.6 23.0 21.4
CY 9.1 6.8 9.0 12.1 9.6 13.6 24.2 14.4 20.3 32.4 22.2 36.8
CZ 29.6 30.5 34.8 36.5 43.3 34.2 157.8 166.8 169.7 117.3 163.1 99.9
DE 216.1 225.7 261.9 259.7 279.2 332.3 187.6 180.8 189.0 172.6 168.1 165.7
DK 17.3 17.5 18.4 18.7 20.4 20.9 11.2 11.4 12.2 12.7 12.8 10.8
EE 4.9 4.9 6.1 6.3 7.1 7.9 4.3 4.1 4.0 4.0 4.4 4.1
ES 54.5 67.5 66.5 71.5 106.2 148.7 53.9 94.6 81.1 100.1 209.4 334.1
FI 11.2 10.7 11.2 10.8 10.8 11.5 3.2 2.9 3.9 3.2 3.3 3.1
FR 79.1 82.3 89.2 94.9 101.6 112.1 78.2 84.3 90.3 98.2 115.7 116.8
GR 25.9 24.2 24.7 24.5 23.1 25.2 13.5 13.2 13.3 14.1 15.2 15.2
HU 27.0 26.4 31.5 35.3 37.3 42.6 26.4 26.9 28.4 30.4 34.2 33.7
IE 14.6 15.4 18.0 19.1 21.8 25.7 11.7 12.3 13.4 14.7 17.3 17.5
IS 3.4 3.1 3.2 3.2 3.4 3.6 0.4 0.6 0.7 0.8 0.8 1.1
IT 75.0 80.2 78.5 78.2 78.1 85.0 44.8 48.7 43.4 48.2 46.3 46.3
LI 0.2 0.2 0.3 0.3 0.2 0.3 0.1 0.1 0.1 0.1 0.1 0.1
LT 9.9 11.2 16.7 19.9 18.9 20.3 10.2 13.7 12.5 10.2 9.2 9.4
LU 9.1 9.8 10.2 10.7 10.4 11.6 0.9 1.0 0.8 1.2 0.7 0.9
LV 6.1 5.5 6.7 7.2 8.5 7.9 12.3 8.5 9.5 7.4 17.1 12.9
MT 1.3 1.4 1.4 1.4 1.7 1.7 2.3 2.4 2.5 2.6 2.9 2.8
NL 44.0 44.5 47.4 51.2 55.3 57.8 27.6 29.9 33.3 37.8 40.9 40.9
NO 16.7 16.5 15.9 15.1 15.8 16.3 6.0 6.0 5.7 5.5 5.7 5.3
PL 162.9 179.1 223.1 247.4 288.7 280.6 66.9 56.7 51.4 60.6 127.9 96.7
PT 27.5 29.5 30.2 30.8 33.4 37.6 14.4 15.0 16.1 16.7 19.2 19.1
RO 111.9 214.9 203.7 181.8 205.2 242.4 75.4 74.2 75.5 78.5 87.5 84.3
SE 23.1 24.3 25.7 27.0 28.5 30.8 9.8 10.5 11.3 11.9 14.8 13.7
SI 4.0 3.6 4.2 3.7 3.8 4.5 1.9 1.8 1.8 1.7 2.0 2.3
SK 42.7 48.5 50.6 57.9 61.8 72.8 10.5 8.9 11.8 20.8 23.0 13.7
UK 111.7 118.7 120.2 125.5 139.7 143.4 159.7 163.9 162.0 171.4 192.9 165.8
Total 1286.5 1462.3 1573.2 1616.9 1794.9 2004.7 1093.5 1139.1 1156.9 1175.9 1470.8 1465.2

Emigration EU27+4 (x 1 000) Emigration rest (x 1 000)
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Table 19. Final harmonised estimates of net migration, 2002-2007 

2002 2003 2004 2005 2006 2007 2002 2003 2004 2005 2006 2007
AT 10.8 15.2 24.5 26.2 20.2 26.5 36.5 33.4 36.9 31.1 8.7 8.5
BE 3.9 4.1 4.0 6.6 13.8 13.5 22.4 22.8 26.5 28.4 30.4 35.0
BG -14.0 -21.1 -20.1 -18.2 -19.3 -39.3 -10.2 -10.0 -10.0 -11.4 -14.4 -14.2
CH 13.3 12.1 10.0 8.8 14.3 38.3 34.3 30.9 30.5 27.4 25.1 37.1
CY -1.7 1.8 2.4 0.5 -1.6 -3.8 -19.8 -9.2 -13.6 -24.9 -17.5 -31.0
CZ -1.6 7.1 -1.4 1.3 -0.6 31.1 -99.2 -88.0 -99.5 -38.1 -73.6 37.2
DE 69.4 45.9 37.9 52.5 35.1 5.6 202.8 155.7 107.2 76.2 43.5 42.8
DK 1.4 0.8 0.8 1.7 2.6 5.7 6.9 5.7 4.2 4.2 4.6 8.8
EE -2.5 -3.1 -3.2 -3.9 -4.3 -5.1 -2.5 -2.3 -2.0 -1.9 -2.2 -1.9
ES 62.2 94.3 98.7 101.8 96.1 81.6 129.2 160.0 178.2 172.4 109.1 28.8
FI 1.1 1.8 2.5 3.7 4.3 5.1 5.9 5.7 6.4 7.7 8.3 11.2
FR 9.4 8.3 8.3 10.2 23.4 22.3 86.1 83.8 90.8 97.0 116.3 132.7
GR 4.0 3.1 5.6 5.9 7.8 6.8 17.6 19.0 19.5 20.4 20.7 21.7
HU -5.8 -5.3 -8.2 -10.7 -11.8 -15.4 -9.2 -9.5 -10.1 -12.0 -13.8 -13.2
IE 17.6 16.2 15.4 20.1 33.8 25.0 -0.3 0.1 -0.3 -0.5 -1.5 -0.3
IS -1.5 -0.5 0.0 0.7 1.0 1.8 0.2 0.0 0.1 0.1 0.2 -0.2
IT 25.5 125.0 98.7 65.1 77.4 70.0 178.9 405.2 398.2 264.4 311.7 311.7
LI 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.0 0.0 0.0 -0.1 -0.1
LT -7.6 -8.5 -10.8 -11.5 -9.6 -9.9 -1.6 -6.3 -6.6 -4.0 -1.9 -1.4
LU 6.8 6.8 6.7 7.0 4.7 4.7 -0.1 -0.2 -0.2 -0.5 0.1 0.0
LV -4.6 -3.9 -4.1 -3.9 -4.2 -0.5 -9.8 -6.2 -7.5 -5.5 -13.6 -10.5
MT 0.1 0.0 -0.2 0.0 -0.1 -0.1 -1.2 -1.3 -1.4 -1.3 -1.7 -1.4
NL -1.6 -4.5 -3.4 -5.3 -2.5 8.3 56.7 39.3 21.5 13.2 12.5 15.7
NO -2.3 -3.5 -1.7 1.6 6.1 16.1 12.3 10.1 9.7 10.1 9.3 12.4
PL -92.0 -103.5 -121.1 -146.8 -172.8 -119.8 -29.7 -16.9 2.2 -7.7 -66.9 -12.0
PT -8.8 -10.8 -11.1 -11.0 -9.2 -9.0 12.9 13.2 14.1 15.8 16.9 16.4
RO -83.1 -181.2 -168.1 -142.8 -158.6 -184.8 -41.5 -38.6 -39.4 -41.1 -47.5 -41.8
SE 6.5 4.7 3.6 4.1 10.6 14.7 24.6 23.9 21.1 21.9 41.6 40.1
SI -0.4 -0.8 -1.1 0.2 0.1 0.3 1.6 1.3 2.2 1.8 1.2 0.2
SK -32.8 -37.2 -31.4 -17.4 -7.6 -35.7 -4.5 -2.1 -0.1 3.9 10.0 8.9
UK 28.0 36.6 66.9 53.6 50.6 45.9 124.7 154.1 219.8 194.4 197.0 222.4
Total 0.0 0.0 0.0 0.0 0.0 0.0 724.0 973.4 998.2 841.6 712.5 863.7

Net migration EU27+4 (x 1 000) Net migration rest (x 1 000)
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6. Disaggregration by sex and age 
 
In this section, we first describe the age- and sex-specific multiplicative components used to 
disaggregate the origin-destination tables from 2002-2007. Unfortunately, at the time of this writing, 
the 2007 age- and sex-specific data were not available. However, we believe this is not a major 
problem as there are fairly strong regularities exhibited in the age and sex patterns over time. The 
model related to this section is specified in Equation (10). In Section 6.2, we present the estimates 
constrained to the origin-destination migration flow tables set out in Appendix (see also Equation 
26). Because of the large number of cells resulting from the estimation process (221,184 cells!), we 
focus our analysis on four flows: Norway to Sweden (good data sources), Germany to Italy 
(reasonable data sources), Poland to United Kingdom (poor data sources) and France to Belgium 
(missing data). The full set of results will be made available on the NIDI website.  
 
 
6.1. Available data 
 
The age and sex main effect components (i.e., Ax and Sy , respectively) are presented in Figure 2 
and Table 20, respectively. These components represent the average of the available immigration 
and emigration data obtained from origin by age by sex (OAS) and destination by age by sex 
(DAS) tables. The origin-age components (i.e., OAix) for Norway, Germany and Poland are 
presented in Figure 3. The destination -age components (i.e., DAjx) for Sweden, Spain and the 
United Kingdom are presented in Figure 4. Note, the ratios for France and Belgium were set to 
equal 1, as the data for these countries were not available. We did this for all countries not 
providing data, implying that the patterns for these countries come from the main effects of age 
and sex (i.e., those presented in Figure 2 and Table 20). Finally, the other components of OSiy, 
DSjy, and ASxy are presented in Table 21, Table 22 and Figure 5, respectively.  
 
Figure 2.  Estimated proportions of all migration by age group (Ax), 2002-2006 
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Table 20. Estimated proportions of all migration by sex group (Sy), 2002-2006 
 

Sex 2002 2003 2004 2005 2006

Female 0.451 0.442 0.453 0.463 0.457
Male 0.549 0.545 0.559 0.566 0.561  
 
 
Figure 3.  Origin-age components (OAix) of migration from Norway, Germany and Poland, 2002-2006 
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Figure 4.  Destination-age components (DAjx) of migration to Sweden, Italy and the United Kingdom, 
2002-2006 
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Table 21. Origin-sex components (OSiy) of migration, 2002-2006 

Country 2002 2003 2004 2005 2006 2002 2003 2004 2005 2006
AT 0.914 0.914 0.914 0.876 0.889 1.049 1.049 1.049 1.051 1.058
BE 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
BG 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
CH 1.063 1.082 1.051 1.024 1.037 0.949 0.957 0.938 0.930 0.937
CY 1.153 1.447 1.508 1.430 1.503 0.874 0.661 0.567 0.598 0.558
CZ 0.694 0.691 0.667 0.855 0.855 1.251 1.273 1.249 1.069 1.069
DE 0.828 0.845 0.826 0.819 0.838 1.141 1.149 1.120 1.098 1.099
DK 1.053 1.077 1.050 1.031 1.027 0.956 0.961 0.939 0.925 0.946
EE 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
ES 1.137 1.038 0.973 0.946 0.924 0.887 0.992 1.001 0.994 1.029
FI 1.129 1.172 1.101 1.106 1.097 0.894 0.884 0.897 0.863 0.889
FR 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
GR 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
HU 1.010 1.016 1.000 0.824 0.799 0.992 1.010 1.000 1.094 1.132
IE 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
IS 1.084 1.084 1.084 1.084 1.084 0.931 0.931 0.931 0.931 0.931
IT 0.971 0.996 0.996 0.996 0.996 1.024 1.027 1.027 1.027 1.027
LI 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
LT 1.072 1.202 1.167 1.112 1.123 0.941 0.860 0.844 0.858 0.867
LU 0.995 1.080 0.958 0.898 0.943 1.004 0.958 1.013 1.034 1.014
LV 1.020 1.137 1.114 1.203 1.158 0.984 0.913 0.887 0.784 0.839
MT 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
NL 1.037 1.067 1.045 1.027 1.046 0.970 0.969 0.942 0.927 0.930
NO 1.073 1.068 1.070 1.056 1.056 0.940 0.968 0.922 0.904 0.904
PL 0.918 0.918 0.918 0.918 0.918 1.035 1.035 1.035 1.035 1.035
PT 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
RO 1.212 1.327 1.374 1.349 1.364 0.826 0.758 0.675 0.664 0.671
SE 1.061 1.101 1.055 1.014 1.023 0.950 0.942 0.934 0.939 0.949
SI 1.132 1.121 0.995 1.139 1.123 0.892 0.925 0.983 0.836 0.867
SK 1.425 0.915 0.917 1.140 1.042 0.651 1.092 1.046 0.835 0.933
UK 1.047 0.962 1.091 1.000 1.000 0.961 1.054 0.905 1.000 1.000
REST 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Female Male

 
 
Note, Boldface denotes estimated. 
 



MIMOSA – Estimates of OD matrix by broad group of citizenship, sex and age, 2002-2007 

 43

Table 22. Destination-sex components (DSjy) of migration, 2002-2006 

Country 2002 2003 2004 2005 2006 2002 2003 2004 2005 2006
AT 1.026 1.026 1.026 1.021 1.021 0.979 0.979 0.979 0.984 0.983
BE 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
BG 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
CH 1.095 1.093 1.101 1.084 1.071 0.922 0.924 0.921 0.934 0.945
CY 1.201 1.048 1.188 1.288 1.435 0.835 0.961 0.852 0.774 0.659
CZ 0.846 0.755 0.810 0.846 0.846 1.126 1.202 1.150 1.121 1.121
DE 0.952 0.948 0.944 0.952 0.922 1.039 1.043 1.044 1.038 1.061
DK 1.114 1.101 1.127 1.128 1.098 0.907 0.917 0.900 0.900 0.923
EE 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
ES 1.054 1.056 1.029 1.046 1.079 0.956 0.954 0.977 0.964 0.938
FI 1.107 1.113 1.139 1.121 1.099 0.912 0.907 0.891 0.905 0.922
FR 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
GR 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
HU 0.989 0.939 1.104 0.985 1.025 1.009 1.050 0.918 1.012 0.981
IE 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
IS 1.144 1.144 1.144 1.144 1.144 0.882 0.882 0.882 0.882 0.882
IT 1.127 1.128 1.128 1.128 1.128 0.896 0.894 0.894 0.894 0.894
LI 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
LT 0.997 1.000 1.057 0.997 0.991 1.003 1.000 0.955 1.002 1.007
LU 1.018 1.035 1.014 1.036 1.036 0.985 0.971 0.989 0.972 0.972
LV 0.951 0.747 0.915 0.990 1.032 1.040 1.208 1.067 1.008 0.975
MT 0.947 0.947 0.947 0.947 0.947 1.043 1.043 1.043 1.043 1.043
NL 1.083 1.103 1.154 1.139 1.112 0.932 0.916 0.878 0.891 0.912
NO 1.149 1.133 1.160 1.134 1.134 0.877 0.891 0.874 0.895 0.895
PL 1.024 1.024 1.024 1.024 1.024 0.981 0.981 0.981 0.981 0.981
PT 1.178 1.175 1.240 1.240 1.240 0.854 0.856 0.811 0.811 0.811
RO 1.068 1.031 0.985 0.976 0.871 0.944 0.974 1.011 1.019 1.102
SE 1.089 1.110 1.143 1.110 1.070 0.927 0.910 0.887 0.914 0.945
SI 0.709 0.728 0.599 0.592 0.485 1.239 1.224 1.316 1.319 1.404
SK 0.981 0.902 0.887 0.824 0.827 1.016 1.081 1.089 1.138 1.136
UK 1.071 1.263 1.157 1.073 1.057 0.942 0.783 0.877 0.943 0.955
REST 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Female Male

 
 
Note, Boldface denotes estimated. 
 
 
Figure 5.  Age-sex components (ASxy) of migration, 2002-2006 
 
   Female      Male 

0.4

0.6

0.8

1.0

1.2

1.4

1.6

0-
4

5-
9

10
-1

4
15

-1
9

20
-2

4
25

-2
9

30
-3

4
35

-3
9

40
-4

4
45

-4
9

50
-5

4
55

-5
9

60
-6

4
65

-6
9

70
-7

4
75

-7
9

80
-8

4
85

+

Age

R
at

io

2002 2003 2004 2005 2006

0.4

0.6

0.8

1.0

1.2

1.4

1.6

0-
4

5-
9

10
-1

4
15

-1
9

20
-2

4
25

-2
9

30
-3

4
35

-3
9

40
-4

4
45

-4
9

50
-5

4
55

-5
9

60
-6

4
65

-6
9

70
-7

4
75

-7
9

80
-8

4
85

+

Age

R
at

io

2002 2003 2004 2005 2006
 

 
 
 



 

 44

6.2. Estimates 
 
In this section, we present a sample of the results for migration between from Norway to Sweden 
(Figure 6), Germany to Spain (Figure 7), Poland to the United Kingdom (Figure 8) and France to 
Belgium (Figure 9).  
 
Figure 6.  Estimated migration flows from Norway to Sweden by age and sex, 2002-2007 
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Figure 7.  Estimated migration flows from Germany to Spain by age and sex, 2002-2007 
 
 Male and Female, 2002 and 2007  Female, 2002-2007 

0

200

400

600

800

1000

1200

1400

1600

0-
4

5-
9

10
-1

4
15

-1
9

20
-2

4
25

-2
9

30
-3

4
35

-3
9

40
-4

4
45

-4
9

50
-5

4
55

-5
9

60
-6

4
65

-6
9

70
-7

4
75

-7
9

80
-8

4
85

+

Age

R
at

io

Female 2002 Female 2007

Male 2002 Male 2007
 

0

200

400

600

800

1000

1200

1400

1600

0-
4

5-
9

10
-1

4
15

-1
9

20
-2

4
25

-2
9

30
-3

4
35

-3
9

40
-4

4
45

-4
9

50
-5

4
55

-5
9

60
-6

4
65

-6
9

70
-7

4
75

-7
9

80
-8

4
85

+

Age

R
at

io

2002 2003 2004 2005

2006 2007
 

 



MIMOSA – Estimates of OD matrix by broad group of citizenship, sex and age, 2002-2007 

 45

Figure 8.  Estimated migration flows from Poland to United Kingdom by age and sex, 2002-2007 
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Figure 9.  Estimated migration flows from France to Belgium by age and sex, 2002-2007 
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7. Disaggregation by citizenship 
 
In this section, we present the data used to disaggregate the origin flows and destination flows by 
age, sex and citizenship for 2002-2007 and the resulting two four-dimensional migration flow 
tables, denoted by OASC and DASC, respectively. Note, at the time of this writing, the 2007 data 
were not available. As with the disaggregations by age and sex, we used the 2006 patterns to 
represent the 2007 patterns. The models for the citizenship disaggregations are specified in 
Equations (27) and (34) and (28) and (35), respectively. 
 
7.1. Available data 
 
The Cz terms are set out in Table 23 for immigration and emigration flows. The main change over 
time found in these figures was the increased proportions of migration consisting of EU nationals 
after 2004. For example, in 2006, 12 percent of all immigrants were nationals, 35 percent were EU 
nationals and 54 percent were non-EU nationals. In 2002, the corresponding percentages were 20 
percent, 15 percent and 65 percent, respectively.  
 
 
Table 23. Proportions of available migration data in each citizenship group, 2002-2006 
 

Citizenship 2002 2003 2004 2005 2006

A. Immigration
Nationals 0.197 0.206 0.145 0.126 0.115
EU Nationals 0.153 0.208 0.249 0.348 0.349
Non-EU Nationals 0.650 0.586 0.607 0.526 0.535

B. Emigration
Nationals 0.377 0.429 0.287 0.330 0.367
EU Nationals 0.184 0.268 0.310 0.345 0.316
Non-EU Nationals 0.439 0.304 0.403 0.325 0.317  
 
 
The origin-citizenship (OCiz) and destination-citizenship (DCjz) terms are set out in Table 24. Ratios 
greater than one indicate larger proportions in that category. Values less than one indicate the 
opposite. Note, for countries that have some data, but not for all years, the missing cells in Tables 
24 and 25 have been filled in with the nearest neighbour values. The OCiz and DCjz terms for 
countries with completely missing data are set to unity. Setting the ratios to unity imposes the 
overall proportions contained in the main effect Cz term. Finally, we tried to maintain the patterns 
reported by the country, even in situations where they appeared questionable (e.g., Poland's very 
low levels of reported EU national and non EU national migration. Future work could exclude these 
from the estimation.  
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Table 24. Ratios of observed proportions of emigration and immigration by citizenship to overall 
observed proportions (OCiz and DCjz) for available data, 2002-2006 

 

Country 2002 2003 2004 2005 2006 2007 2002 2003 2004 2005 2006 2007

A. Nationals
AT 0.984 0.866 1.290 0.934 0.764 0.764 0.735 0.704 1.000 1.105 1.340 1.340
CH 0.843 0.782 1.168 1.021 0.918 0.918 0.898 0.851 1.112 1.290 1.389 1.389
CY 0.590 0.315 0.341 0.090 0.150 0.150 0.676 0.580 0.554 0.827 0.557 0.557
CZ 0.129 0.113 0.169 0.147 0.132 0.132 0.218 0.209 0.342 0.227 0.247 0.247
DE 0.501 0.474 0.751 0.698 0.662 0.662 1.109 1.057 1.576 1.440 1.356 1.356
DK 1.570 1.357 2.004 1.734 1.535 1.535 2.132 2.156 3.046 3.407 3.437 3.437
ES 2.151 1.330 0.831 0.859 0.422 0.422 0.422 0.575 0.391 0.405 0.391 0.391
FI 2.086 1.894 2.412 2.385 2.115 2.115 2.280 2.292 2.997 3.208 3.319 3.319
HU 0.760 0.425 0.478 0.280 0.271 0.271 0.507 0.486 0.691 0.796 0.868 0.868
IS 1.997 1.757 2.619 2.281 2.052 2.052 2.840 2.723 3.868 4.454 4.860 4.860
IT 2.164 1.910 2.847 2.480 2.231 2.231 1.058 0.525 0.746 0.859 0.937 0.937
LT 1.300 1.602 3.024 2.589 2.224 2.224 0.803 1.350 4.226 5.513 6.174 6.174
LU 0.332 0.255 0.420 0.416 0.401 0.401 0.466 0.425 0.655 0.698 0.762 0.762
LV 0.641 0.657 1.199 1.530 1.710 1.710 0.739 1.030 1.838 2.695 1.537 1.537
NL 1.812 1.593 2.387 2.158 1.933 1.933 1.449 1.440 2.123 2.489 2.874 2.874
NO 1.234 0.977 1.407 1.267 1.140 1.140 1.180 1.240 1.632 1.742 1.901 1.901
PL 2.643 2.324 3.465 3.017 2.715 2.715 4.215 4.042 5.741 6.612 7.215 7.215
PT 1.860 1.709 2.604 2.999 3.272 3.272
SE 1.512 1.325 1.955 1.770 1.510 1.510 1.305 1.205 1.609 1.699 1.392 1.392
SI 0.795 0.665 1.069 0.924 0.765 0.765
SK 0.648 0.570 0.812 1.847 1.379 1.379 4.067 1.476 1.643 1.475 0.896 0.896
UK 1.428 1.256 1.872 1.630 1.467 1.467 1.241 1.190 1.690 1.947 2.124 2.124

B. EU Nationals
AT 1.262 0.866 0.749 0.974 1.119 1.119 1.858 1.367 1.143 1.115 1.281 1.281
CH 2.279 1.559 1.356 1.248 1.360 1.360 2.571 2.135 1.944 1.457 1.503 1.503
CY 1.107 0.730 0.370 0.646 0.353 0.353 3.536 2.366 2.385 1.797 1.113 1.113
CZ 2.059 1.413 1.222 1.098 1.196 1.196 3.086 2.271 1.544 0.764 0.761 0.761
DE 1.073 1.353 1.228 1.219 1.344 1.344 0.858 1.428 1.373 1.294 1.387 1.387
DK 0.786 0.696 0.609 0.548 0.637 0.637 0.857 0.929 0.867 0.721 0.849 0.849
ES 0.316 0.314 0.412 0.530 0.693 0.693 0.893 0.766 0.733 1.030 1.036 1.036
FI 0.446 0.369 0.552 0.348 0.423 0.423 0.638 0.873 0.800 0.618 0.684 0.684
HU 0.348 0.237 1.012 1.634 1.564 1.564 3.195 2.351 1.965 1.405 1.399 1.399
IS 0.754 0.517 0.447 0.402 0.438 0.438 0.968 0.712 0.595 0.426 0.424 0.424
IT 0.300 0.185 0.160 0.144 0.157 0.157 0.487 0.258 0.216 0.154 0.154 0.154
LT 0.329 0.123 0.112 0.092 0.141 0.141 0.674 0.570 0.402 0.191 0.146 0.146
LU 3.723 2.423 2.127 2.047 2.286 2.286 4.448 3.246 2.779 2.124 2.115 2.115
LV 0.534 0.443 0.490 0.289 0.279 0.279 0.792 1.520 1.640 1.177 1.089 1.089
NL 0.868 0.629 0.526 0.437 0.491 0.491 1.135 1.002 1.082 0.857 0.903 0.903
NO 1.783 1.239 1.073 0.985 1.073 1.073 1.552 1.276 1.220 1.011 1.007 1.007
PL 0.009 0.006 0.006 0.005 0.005 0.005 0.248 0.182 0.152 0.109 0.108 0.108
PT 0.872 0.714 0.495 0.354 0.352 0.352
SE 1.182 0.851 0.757 0.672 0.693 0.693 1.240 1.057 1.035 0.812 0.762 0.762
SI 0.220 0.289 0.093 0.386 0.249 0.249
SK 1.892 1.298 1.179 0.302 0.579 0.579 0.122 1.389 1.946 1.405 1.384 1.384
UK 0.755 0.518 0.448 0.402 0.439 0.439 0.999 0.735 0.615 0.439 0.437 0.437

C. Non-EU Nationals
AT 0.904 1.308 0.986 1.094 1.154 1.154 0.879 0.974 0.941 0.899 0.744 0.744
CH 0.600 0.815 0.606 0.716 0.735 0.735 0.661 0.650 0.586 0.629 0.588 0.588
CY 1.307 2.205 1.955 2.299 2.632 2.632 0.501 0.663 0.539 0.514 1.022 1.022
CZ 1.304 1.887 1.423 1.762 1.809 1.809 0.746 0.827 0.934 1.340 1.318 1.318
DE 1.397 1.431 1.002 1.074 1.048 1.048 1.000 0.828 0.710 0.701 0.671 0.671
DK 0.600 0.765 0.584 0.734 0.744 0.744 0.690 0.620 0.566 0.610 0.574 0.574
ES 0.299 1.139 1.573 1.641 1.976 1.976 1.201 1.232 1.255 1.122 1.107 1.107
FI 0.300 0.296 0.336 0.285 0.285 0.285 0.697 0.592 0.605 0.725 0.707 0.707
HU 1.479 2.484 1.364 1.059 1.280 1.280 0.633 0.701 0.678 0.781 0.768 0.768
IS 0.247 0.358 0.270 0.334 0.343 0.343 0.449 0.498 0.481 0.555 0.545 0.545
IT 0.294 0.434 0.327 0.405 0.416 0.416 1.103 1.430 1.382 1.592 1.566 1.566
LT 1.023 0.924 0.239 0.349 0.441 0.441 1.136 1.030 0.475 0.457 0.444 0.444
LU 0.434 0.797 0.547 0.483 0.409 0.409 0.350 0.406 0.353 0.329 0.324 0.324
LV 1.503 1.976 1.250 1.216 0.897 0.897 1.128 0.805 0.538 0.478 0.826 0.826
NL 0.359 0.491 0.374 0.421 0.428 0.428 0.832 0.845 0.698 0.739 0.660 0.660
NO 0.471 0.822 0.653 0.745 0.765 0.765 0.816 0.818 0.759 0.815 0.802 0.802
PL 0.005 0.008 0.006 0.007 0.007 0.007 0.202 0.223 0.216 0.249 0.245 0.245
PT 0.769 0.853 0.824 0.950 0.934 0.934
SE 0.485 0.672 0.505 0.566 0.716 0.716 0.851 0.908 0.840 0.957 1.071 1.071
SI 1.246 1.370 1.355 1.424 1.540 1.540
SK 0.929 1.344 0.997 0.881 0.982 0.982 0.276 0.695 0.459 0.619 0.772 0.772
UK 0.736 1.064 0.802 0.994 1.020 1.020 0.927 1.027 0.993 1.144 1.125 1.125

OCiz DCjz
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In examining the age patterns of migration by citizenship group, we found strong stability in the 
patterns over time. Thus, we just present the average 2002-2006 age profiles in Figure 10 to get a 
sense of how the patterns differed by citizenship for immigrants and emigrants. As we can see in 
the figure, nationals have higher proportions of child migrants and lower proportions of young adult 
migrants relative to EU nationals and non-EU nationals. EU nationals and non-EU nationals closely 
resemble the overall age profile of migration, albeit with EU nationals having slightly lower 
proportions of child migrants and the non-EU nationals having a more narrow labour force peak. 
These proportions were used to calculate the ACxz ratios. Finally, we show the proportions of male 
immigration and emigration by citizenship in Table 25, which are used to calculate the SCyz ratios.  
 
Figure 10.  Age profiles of immigration and emigration by citizenship, average 2002-2006 
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Table 25. Proportions of male immigration and emigration by citizenship to overall observed for 
available data, 2002-2006 

 
Citizenship 2002 2003 2004 2005 2006

A. Immigration
Nationals 0.539 0.517 0.557 0.546 0.550
EU Nationals 0.557 0.572 0.583 0.577 0.581
Non-EU Nationals 0.528 0.519 0.528 0.534 0.528

B. Emigration
Nationals 0.536 0.548 0.542 0.532 0.539
EU Nationals 0.572 0.628 0.623 0.622 0.625
Non-EU Nationals 0.611 0.607 0.586 0.593 0.596  
 
 
7.2. Estimates 
 
In this Section, we use the proportions and ratios described in Section 7.1 to disaggregate the 
origin, age and sex and destination, age and sex patterns of migration into citizen groups. Again, 
the unavailable citizenship patterns for 2007 are taken from the previous year. We also continue 
the analysis in Section 6 by focusing on the patterns exhibited by emigration from Norway, 
Germany, Poland and France (Section 7.2.1) and immigration to Sweden, Spain, United Kingdom 
and Belgium (Section 7.2.2). The full set of results will be made available on the NIDI website. 
 
7.2.1. Origin, Age, Sex and Citizenship estimates 
The patterns of emigration by age, sex and citizenship presented in Figures 11-15 give an 
indication of the variety of patterns estimated.  
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Figure 11.  Estimated age patterns of emigration from Norway, Germany, Poland and France, 2007 
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Note: y-axes are on different scales. 
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Figure 12.  Estimated age patterns of female emigration from Norway by citizenship, 2002-2007 
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Figure 13.  Estimated age patterns of female emigration from Germany by citizenship, 2002-2007 
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Figure 14.  Estimated age patterns of female emigration from Poland by citizenship, 2002-2007 
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Note: y-axes are on different scales. 
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Figure 15.  Estimated age patterns of female emigration from France by citizenship, 2002-2007 
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7.2.2. Destination, Age, Sex and Citizenship estimates 
As with the previous sub-section, the patterns of immigration by age, sex and citizenship presented 
in Figures 16-20 illustrate, not only the variety in the patterns, but also the differences between 
immigration and emigration.  
 
Figure 16.  Estimated age patterns of immigration to Sweden, Spain, United Kingdom and Belgium, 

2007 
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Note: y-axes are on different scales. 
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Figure 17.  Estimated age patterns of female immigration to Sweden by citizenship, 2002-2007 
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Note: y-axes are on different scales. 
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Figure 18.  Estimated age patterns of female immigration to Spain by citizenship, 2002-2007 
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Note: y-axes are on different scales. 
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Figure 19.  Estimated age patterns of female immigration to United Kingdom by citizenship, 2002-
2007 
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Note: y-axes are on different scales. 
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Figure 20.  Estimated age patterns of female immigration to Belgium by citizenship, 2002-2007 
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8. Summary 
 
The MIMOSA model for estimating international migration flows is the first of its kind. We have 
overcome major data inconsistencies and missingness to produce what we believe are very 
reasonable estimates of detailed flows over time. In fact, we believe our estimates are much better 
than those currently reported in the Eurostat database. These estimates provide a complete and 
more consistent picture of population movements occurring in Europe. The approach is based on a 
closed system of movements, that is, an emigrant from one place must be an immigrant to another.  
 
The methodology is flexible to account for various types of migration data and can incorporate 
expert judgements in situations where the estimates do not appear reasonable. The results are 
useful for understanding migration patterns, population projections or even as a diagnostic tool for 
statistical offices assessing their own data.  
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ANNEX A. Estimated migration matrices 2002-2007 
 
 
Table 26. Estimated migration matrix, 2002 

To
From AT BE BG CH CY CZ DE DK EE ES FI FR GR HU IE IS IT LI LT LU LV MT NL NO PL PT RO SE SI SK UK EU27+4 Rest Total
AT 162 662 1371 28 418 11643 230 16 375 120 524 320 1722 77 14 1383 34 15 37 6 7 590 68 1743 211 1653 318 441 600 1220 26005 21855 47860
BE 204 63 417 31 93 3589 436 12 1598 179 5880 190 85 170 20 2669 1 37 4202 8 13 5593 161 833 145 162 387 64 60 3002 30303 17291 47595
BG 1645 160 212 370 1081 10696 104 9 8733 55 704 782 71 59 11 1801 1 11 5 3 13 459 102 330 46 1272 168 10 309 2041 31262 20625 51887
CH 1497 401 134 48 270 13603 678 18 4089 325 7222 330 164 276 26 19037 23 26 361 22 22 1651 240 962 368 287 812 705 310 6150 60053 18372 78425
CY 20 64 1518 83 17 210 9 17 12 31 178 3036 176 73 1 16 0 0 0 0 39 30 9 68 9 1224 59 0 6 2216 9122 24216 33339
CZ 1249 406 4901 832 79 9014 145 19 403 56 1607 337 190 214 4 487 0 13 16 22 14 410 64 436 111 1933 151 24 2828 3594 29562 157832 187394
DE 11048 3238 6158 19187 224 1837 2537 435 7737 1012 14054 14184 11640 1868 116 16804 75 408 2279 211 65 8310 1277 48487 8025 12649 2699 1626 1288 16654 216131 187586 403717
DK 210 385 40 640 17 62 2336 129 467 427 1085 201 88 229 673 430 13 188 73 83 13 485 2626 325 94 80 4250 0 61 1639 17350 11227 28576
EE 36 28 8 37 21 12 801 168 61 1633 92 10 17 31 15 84 0 58 10 156 5 50 141 19 10 17 345 0 5 987 4856 4309 9165
ES 604 1467 795 4121 30 95 12471 1155 12 622 4643 116 108 869 34 3421 25 78 146 11 8 2948 615 1152 1798 3154 1166 24 103 12754 54548 53861 108410
FI 266 250 9 521 14 52 1781 284 406 408 427 78 148 154 25 374 0 220 10 64 1 426 1015 60 31 27 3532 0 18 598 11199 3216 14415
FR 807 5409 405 6068 80 444 15053 1030 64 5886 333 826 455 970 28 7229 10 129 5159 53 121 3220 417 2907 3082 1097 877 69 299 16538 79064 78202 157266
GR 502 165 346 223 2715 67 12865 189 11 255 83 737 76 60 1 1016 1 4 26 3 32 1124 72 781 43 550 595 10 41 3323 25918 13460 39378
HU 2746 301 120 483 118 68 13914 105 16 398 118 1437 139 132 4 716 1 9 42 14 9 571 82 169 88 1684 274 24 633 2605 27021 26438 53459
IE 155 515 69 582 47 70 1803 267 18 870 181 1326 123 44 3 480 2 17 16 11 18 693 56 1390 106 182 351 5 29 5166 14596 11741 26337
IS 29 17 2 28 0 5 238 1186 10 63 53 45 3 0 6 28 0 13 0 22 6 102 495 110 15 4 485 20 6 365 3356 448 3804
IT 1628 2852 268 21717 33 343 21733 675 2 4512 269 5892 595 314 305 23 7 54 355 31 236 1833 176 2984 383 1572 508 333 314 5099 75049 44819 119867
LI 26 2 1 36 0 1 65 19 0 9 1 25 2 2 2 0 4 0 0 0 0 7 0 10 2 3 0 5 1 0 222 90 312
LT 116 39 9 83 24 63 3343 598 86 1101 78 222 13 9 142 55 195 0 5 451 0 163 235 414 24 2 261 0 13 2193 9935 10244 20179
LU 76 2087 9 441 2 3 1406 112 6 59 58 2339 41 32 82 14 371 0 2 0 9 180 11 47 972 24 93 0 3 596 9075 906 9981
LV 79 16 16 70 70 18 1775 326 653 145 63 571 5 11 38 11 189 0 425 0 0 96 138 61 11 11 189 0 13 1073 6073 12294 18367
MT 12 27 6 21 14 3 90 15 3 10 2 210 9 6 25 0 195 0 0 0 0 43 15 8 8 7 29 10 6 483 1256 2301 3557
NL 688 9863 72 1973 47 344 11299 634 15 2305 270 3651 508 312 525 32 1455 1 39 131 25 32 392 1575 755 139 780 49 119 5947 43978 27615 71592
NO 90 173 35 292 9 32 1240 2453 65 821 1242 462 55 26 60 257 307 1 50 5 22 5 445 461 77 68 6374 0 70 1458 16656 5988 22644
PL 2954 3312 178 2842 507 2168 81629 689 11 4007 113 6110 1479 170 13079 160 5740 13 272 52 64 19 2375 570 136 53 1186 15 797 32155 162853 66861 229714
PT 348 192 42 313 10 29 7119 122 6 6099 62 3803 36 17 58 8 669 1 0 2676 8 9 1726 80 81 89 178 10 22 3715 27528 14429 41957
RO 4960 465 650 576 370 659 19856 208 18 46306 39 3357 888 2081 270 10 26767 1 4 21 17 41 655 171 122 203 366 0 1596 1261 111941 75406 187347
SE 572 415 24 1017 59 91 2814 1710 91 884 3857 976 530 153 238 234 558 1 112 57 72 54 710 3699 1090 110 73 73 58 2810 23144 9768 32912
SI 456 89 9 663 6 22 1923 26 0 66 2 114 42 26 7 1 378 2 0 0 6 0 69 2 16 14 0 14 45 0 3999 1867 5866
SK 2639 220 103 3555 291 18960 9378 52 0 382 15 608 103 659 304 4 610 5 2 26 8 0 267 98 172 47 145 76 5 4010 42743 10521 53264
UK 1095 1528 602 4990 2138 683 11887 2610 181 18724 1031 20148 4955 2455 11904 117 7154 0 157 193 56 514 7110 1323 4005 1848 693 3120 108 336 111664 159686 271350
EU27+4 36758 34247 17256 73394 7403 28010 285574 18769 2329 116786 12330 88448 29935 21256 32225 1901 100570 219 2341 15905 1450 1307 42343 14352 70818 18773 28855 29643 3628 9989 139652
Rest 58365 39693 10391 52686 4395 58636 390425 18085 1842 183034 9091 164260 31074 17222 11438 609 223743 53 8690 768 2535 1082 84347 18295 37210 27301 33870 34398 3506 6055 284370
Total 95123 73940 27647 126080 11798 86645 675998 36855 4171 299820 21420 252708 61009 38478 43664 2510 324313 272 11031 16674 3985 2389 126690 32647 108028 46074 62724 64041 7134 16044 424023  
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Table 27. Estimated migration matrix, 2003 
To

From AT BE BG CH CY CZ DE DK EE ES FI FR GR HU IE IS IT LI LT LU LV MT NL NO PL PT RO SE SI SK UK EU27+4 Rest Total
AT 238 1010 1312 32 562 10879 188 23 521 109 574 458 2359 92 16 1446 18 30 38 11 8 532 63 1865 242 3278 333 269 675 1364 28544 28959 57503
BE 314 65 363 36 125 3469 420 12 2223 218 5774 190 86 186 16 2894 1 22 4380 31 13 5584 151 891 146 164 399 93 67 3357 31689 18288 49977
BG 1962 159 183 432 1452 10841 93 9 12149 32 684 773 72 64 8 6043 1 6 5 8 13 501 91 353 46 1278 156 15 348 2282 40058 20882 60940
CH 1693 355 122 49 320 12028 575 16 5021 392 6264 292 147 266 22 20428 19 45 332 39 19 1319 287 909 328 257 841 511 308 6070 59274 17482 76756
CY 25 38 900 42 23 210 24 10 17 26 106 1800 104 43 1 38 0 4 0 0 23 33 11 72 5 726 44 5 7 2478 6816 14355 21171
CZ 1411 429 5179 759 93 7485 166 20 561 56 1699 356 201 226 15 1352 0 24 16 6 15 348 57 467 117 2042 123 34 3184 4019 30458 166783 197242
DE 14380 3279 7155 16708 261 2467 2306 423 10764 956 13519 12842 10943 1713 124 19058 52 554 2375 220 85 8270 1243 51881 6298 13706 2872 1185 1450 18621 225712 180819 406531
DK 239 376 60 570 19 83 2177 98 649 440 982 169 88 194 699 415 6 175 76 61 10 495 2317 348 128 91 4603 24 69 1833 17493 11415 28908
EE 43 27 8 31 25 16 766 121 84 1531 86 9 16 32 14 152 0 114 11 192 5 55 88 21 9 17 311 0 6 1103 4893 4113 9006
ES 723 2577 1396 6248 35 128 11842 1192 22 720 8156 203 189 1527 34 3030 44 183 153 6 14 2917 552 1232 3159 5541 1234 29 116 14261 67462 94610 162072
FI 295 276 4 482 17 69 1782 301 350 568 319 63 108 124 24 411 0 69 11 106 2 378 759 64 29 8 3395 0 20 669 10702 2880 13582
FR 871 5339 412 5211 93 597 14660 1065 62 8188 370 814 455 1042 30 6864 9 86 5377 33 117 3048 374 3111 3063 1098 931 113 336 18492 82259 84346 166605
GR 546 157 339 184 3170 90 10477 199 10 355 75 687 74 62 2 942 1 17 27 11 30 921 79 836 42 531 585 29 47 3715 24241 13193 37433
HU 3049 303 124 423 138 91 12099 122 16 554 90 1419 139 144 6 1158 1 11 44 6 9 520 59 181 89 1720 244 29 713 2913 26413 26890 53303
IE 162 536 74 527 55 94 1654 219 18 1211 173 1352 127 47 4 431 2 84 16 17 19 642 62 1487 111 192 230 0 33 5776 15355 12299 27655
IS 39 13 2 22 0 7 221 1103 9 88 62 37 2 2 5 78 0 4 0 14 3 65 319 117 23 5 474 0 7 408 3130 631 3761
IT 1715 3447 380 24542 39 461 19162 641 2 6277 248 7150 514 395 317 32 0 101 370 47 300 1734 187 3193 356 1772 473 240 354 5701 80150 48699 128850
LI 21 2 1 30 0 1 53 8 0 13 0 24 2 2 2 0 16 0 0 0 0 0 1 10 2 3 1 0 2 0 193 94 286
LT 141 110 15 192 28 85 2795 502 73 1532 52 308 32 15 594 106 579 0 5 406 0 181 215 443 118 6 232 0 15 2452 11232 13719 24951
LU 67 2327 10 424 2 4 1397 140 6 83 40 2608 46 35 92 14 359 0 2 0 10 173 18 50 1084 27 78 10 4 667 9777 1011 10788
LV 80 0 11 104 82 24 1589 273 239 202 75 152 11 0 60 33 285 0 382 0 0 77 128 65 201 5 182 0 15 1200 5475 8456 13930
MT 5 26 6 18 16 5 79 13 3 14 1 201 9 6 27 1 270 0 2 0 0 46 4 9 8 6 33 5 7 540 1359 2362 3721
NL 770 9878 104 1672 55 462 10522 587 19 3207 283 3589 513 257 488 29 1319 0 86 136 22 35 360 1685 709 179 707 39 134 6649 44498 29878 74376
NO 128 124 35 284 11 43 1163 2366 75 1142 1173 468 53 58 89 212 341 0 82 5 47 3 497 493 69 58 5807 5 79 1630 16543 6005 22548
PL 3494 2810 151 2081 592 2912 84827 712 9 5575 105 5184 1255 144 11096 755 16209 11 244 54 42 16 2199 476 115 45 1134 10 897 35953 179107 56725 235832
PT 388 192 43 273 12 39 6224 122 6 8485 66 3729 36 17 64 37 702 1 28 2789 6 9 1690 60 86 90 143 15 24 4154 29530 14974 44503
RO 6081 445 640 479 432 885 19448 178 17 64416 55 3144 847 2017 281 13 110662 1 9 22 3 38 734 152 131 196 352 10 1797 1410 214894 74205 289100
SE 557 450 41 832 69 122 2746 1937 108 1229 4074 1036 559 139 225 243 632 1 125 60 111 21 666 3679 1167 101 47 88 66 3142 24273 10493 34766
SI 437 93 5 383 7 30 1660 22 0 91 7 110 19 12 5 3 582 2 2 0 6 0 63 6 17 7 0 22 50 0 3640 1760 5400
SK 2738 186 87 2596 340 25467 8638 60 0 531 14 514 87 558 257 15 1118 4 11 27 14 0 199 80 184 40 123 56 24 4483 48453 8903 57356
UK 1386 1569 618 4420 2496 917 10669 2654 185 26047 1083 20676 5085 2520 12216 116 7341 0 263 202 97 528 6131 1134 4285 1897 711 3022 78 378 118724 163877 282601
EU27+4 43759 35760 18997 71394 8637 37581 271562 18309 1842 161795 12526 90551 27304 21065 31531 2623 205157 174 2766 16534 1561 1346 40018 13010 75654 18738 33725 29017 2862 11205 155343
Rest 62317 41056 10863 48389 5132 78762 336520 17094 1799 254619 8541 168165 32164 17340 12429 624 453924 53 7448 801 2251 1097 69169 16155 39814 28142 35584 34389 3046 6817 317963
Total 106076 76816 29859 119783 13769 116343 608083 35403 3641 416414 21067 258716 59468 38406 43960 3246 659080 227 10214 17335 3812 2443 109187 29165 115468 46881 69309 63406 5907 18022 473306  
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Table 28. Estimated migration matrix, 2004 
To

From AT BE BG CH CY CZ DE DK EE ES FI FR GR HU IE IS IT LI LT LU LV MT NL NO PL PT RO SE SI SK UK EU27+4 Rest Total
AT 230 1299 1382 43 500 10887 195 24 531 116 683 444 2524 127 19 911 31 63 71 22 15 546 91 2512 252 4367 252 318 1157 1638 31251 31263 62514
BE 374 77 406 48 111 3516 378 14 2263 220 6988 212 99 222 20 1882 2 56 4326 25 14 5537 155 1200 167 186 395 39 115 4031 33079 19539 52618
BG 1970 189 209 567 1293 9365 99 10 12371 56 845 883 84 78 10 5749 1 108 22 0 15 436 88 476 53 1480 119 15 595 2740 39926 21848 61774
CH 2088 456 160 70 307 13830 722 21 5508 482 8348 360 186 350 30 12705 25 77 368 21 23 1388 230 1319 412 321 724 532 568 7851 59481 20245 79726
CY 21 54 1274 57 20 208 10 14 17 28 149 2547 148 61 1 65 0 4 0 0 33 50 15 98 8 1027 55 5 12 2975 8957 20315 29271
CZ 1766 436 5269 741 122 7851 178 21 571 56 1728 362 204 230 18 1233 0 69 27 14 16 590 93 629 119 2078 120 24 5455 4825 34846 169668 204514
DE 17492 3501 7163 18277 342 2197 2396 559 10961 1070 14786 14552 12169 1765 152 20129 47 1356 2490 473 92 9053 1343 69893 6453 14071 2957 1288 2484 22359 261872 188966 450838
DK 256 332 49 602 25 74 2165 100 661 449 1054 156 113 197 858 403 6 192 60 145 13 473 2351 469 92 99 4674 5 118 2201 18391 12218 30609
EE 70 30 9 33 33 14 694 115 86 2197 99 10 18 36 17 165 0 67 33 242 5 152 126 28 10 18 421 0 10 1325 6063 4035 10099
ES 792 2208 1196 5136 46 114 11647 1187 18 730 6988 174 162 1308 42 2886 38 539 71 28 12 2950 583 1660 2707 4747 1174 10 199 17124 66477 81064 147541
FI 336 288 25 392 22 62 1802 281 960 579 509 101 157 180 29 307 1 116 5 136 3 363 526 86 52 18 3035 10 34 803 11221 3891 15112
FR 1064 6315 497 5907 122 532 14851 1113 74 8337 344 923 530 1263 37 5319 11 168 5443 56 130 2997 373 4191 3535 1262 982 88 576 22203 89244 90350 179594
GR 506 182 400 205 4156 80 8799 185 12 362 94 825 84 74 2 776 1 43 22 14 33 953 60 1126 47 598 491 24 80 4461 24695 13346 38041
HU 3712 361 151 483 180 81 14544 163 19 564 132 1752 159 176 7 873 1 11 22 14 10 678 73 244 104 1993 267 34 1222 3498 31526 28374 59900
IE 179 677 95 638 72 83 1338 188 23 1233 109 1770 154 58 5 646 3 405 49 70 22 515 65 2004 137 236 237 10 57 6935 18012 13376 31388
IS 27 15 2 23 0 6 212 1229 10 89 51 41 2 2 6 37 0 13 0 6 4 82 243 158 26 6 428 0 12 490 3221 702 3922
IT 1781 3203 188 21019 51 410 17319 681 20 6391 273 7952 656 366 895 39 56 201 365 64 83 1653 185 4302 412 1638 496 392 606 6846 78540 43363 121903
LI 79 3 1 36 0 1 55 9 0 13 6 31 2 2 2 0 10 0 0 0 0 4 2 14 2 3 3 0 3 0 281 98 380
LT 213 198 69 280 36 76 4013 674 93 1560 105 458 80 13 2171 130 702 0 16 685 0 475 425 597 194 6 444 0 26 2944 16680 12458 29138
LU 79 2477 15 356 3 4 1606 123 10 84 69 2579 31 10 104 17 275 4 2 0 4 161 13 67 1196 15 89 24 7 801 10224 842 11067
LV 142 54 16 166 108 21 1956 282 408 206 95 212 16 5 266 40 270 0 317 22 0 162 110 88 11 0 218 0 25 1441 6658 9532 16190
MT 14 31 7 20 22 4 68 11 3 15 5 249 10 7 32 1 117 0 2 0 0 53 3 12 9 7 26 0 11 648 1389 2513 3902
NL 889 10073 77 1475 72 412 10531 597 33 3265 303 3662 535 401 629 36 1337 2 93 120 22 40 488 2271 738 226 823 69 229 7984 47433 33295 80728
NO 128 134 34 210 14 39 1112 2262 60 1163 1151 420 52 54 64 261 185 0 218 5 67 4 468 664 53 78 4884 5 135 1957 15879 5694 21573
PL 8355 2548 137 1811 776 2594 112605 904 8 5676 159 4701 1138 131 10064 927 16243 10 252 49 75 14 5296 1281 104 41 2521 15 1537 43170 223143 51449 274592
PT 345 226 52 309 16 35 5033 149 7 8640 63 4564 41 20 77 45 561 2 101 2991 14 10 1408 75 116 104 171 5 42 4987 30209 16052 46260
RO 6294 526 772 543 567 788 19262 190 20 65594 69 3855 961 2350 341 16 94966 2 9 38 8 43 742 185 176 226 332 24 3080 1693 203671 75457 279128
SE 544 361 31 867 91 108 2817 2269 137 1252 4230 1037 533 190 236 299 510 1 185 87 89 35 653 3501 1572 103 55 69 112 3773 25745 11258 37003
SI 704 156 7 392 9 27 1949 24 0 93 1 147 9 30 21 4 397 7 4 11 3 2 77 8 23 2 2 41 86 0 4239 1811 6050
SK 4089 247 116 3309 446 22683 9475 72 0 541 17 683 116 741 342 19 1118 5 11 27 6 0 493 112 248 53 163 119 15 5383 50647 11826 62473
UK 1435 1551 611 4193 3273 817 10283 2481 183 26523 1055 20441 5027 2491 12077 142 6474 0 1167 196 309 522 5645 1343 5773 1875 703 2885 103 648 120225 162013 282238
EU27+4 55744 37064 19797 69477 11331 33494 299791 19169 2864 165149 13732 97559 30248 23349 33392 3222 177251 255 5849 16935 2606 1198 44055 14146 102015 19151 35548 29383 3123 19240 187087
Rest 68156 46011 11835 50711 6730 70150 296131 16449 2011 259276 10253 181182 32840 18261 13114 766 441516 55 5899 665 2037 1106 54753 15397 53637 30192 36032 32332 4054 11680 381786
Total 123901 83075 31632 120188 18061 103645 595922 35618 4875 424425 23986 278741 63088 41610 46507 3988 618767 310 11748 17600 4643 2303 98808 29544 155652 49344 71580 61715 7177 30920 568873  
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Table 29. Estimated migration matrix, 2005 
To

From AT BE BG CH CY CZ DE DK EE ES FI FR GR HU IE IS IT LI LT LU LV MT NL NO PL PT RO SE SI SK UK EU27+4 Rest Total
AT 320 1407 1285 47 564 11123 187 27 558 140 824 456 3064 105 23 835 28 47 38 22 12 540 96 2477 312 4685 253 450 2440 1570 33937 34175 68112
BE 369 89 420 53 126 3450 357 16 2378 224 7979 237 111 271 24 1839 2 67 4271 25 17 5830 173 1184 196 211 375 34 243 3863 34432 21185 55617
BG 1744 225 222 629 1458 7294 82 12 12999 45 991 1012 97 97 12 3570 1 75 5 3 18 434 95 469 65 1722 101 0 1256 2626 37361 23553 60914
CH 2025 514 180 76 339 13929 656 23 5654 495 9300 391 204 416 34 11988 28 75 250 66 27 1216 274 1271 474 355 881 789 1171 7351 60452 21638 82090
CY 32 86 2029 83 23 226 15 22 18 19 238 4058 235 97 1 55 0 13 0 8 53 58 8 96 12 1636 40 20 25 2851 12058 32363 44421
CZ 1685 302 3642 468 135 7492 188 14 600 53 1194 250 141 159 21 897 0 97 44 22 11 576 82 620 83 1436 133 29 11509 4624 36508 117269 153777
DE 20288 3122 6312 18038 380 2478 2681 370 11516 1111 12736 11975 11669 1448 180 19690 52 1505 2735 526 80 9536 1707 68929 5142 14298 2944 1557 5241 21426 259676 172573 432249
DK 298 328 46 580 28 83 2158 82 694 414 959 149 141 190 1018 315 1 183 22 145 17 444 2354 463 90 112 5008 15 249 2109 18694 12733 31427
EE 58 33 10 33 36 16 625 137 90 2445 109 11 19 43 20 165 0 52 0 373 6 109 171 27 12 19 424 0 22 1269 6332 4041 10373
ES 884 2726 1477 5791 51 129 11322 1327 23 748 8627 215 200 1615 50 2742 47 776 158 39 15 3012 612 1637 3341 5861 1254 39 419 16409 71544 100073 171617
FI 325 232 15 461 24 70 1754 263 613 608 330 74 72 161 34 295 1 60 44 192 1 400 483 85 35 9 3282 0 73 770 10765 3249 14014
FR 1181 7679 604 6414 135 600 15040 1223 90 8760 435 1083 628 1619 43 5929 13 166 5704 100 164 3151 470 4133 4380 1503 1047 157 1215 21276 94944 98218 193161
GR 482 204 447 204 4613 91 7836 161 13 380 116 911 91 87 2 839 1 37 54 8 38 1020 76 1110 53 654 524 10 169 4275 24506 14076 38583
HU 4338 423 177 505 200 92 15507 223 22 593 132 2027 180 218 9 874 1 6 33 8 12 709 86 240 124 2285 322 29 2577 3352 35304 30434 65738
IE 192 829 116 699 80 94 1254 189 28 1296 129 2143 182 70 6 570 3 912 38 184 28 530 72 1976 171 283 230 10 120 6646 19079 14695 33774
IS 53 16 3 23 0 7 151 1142 11 94 44 46 2 3 6 62 0 37 5 11 4 51 238 156 29 6 450 10 25 469 3155 773 3927
IT 1969 3459 344 18032 56 463 16386 667 41 6716 271 9105 697 388 848 46 27 241 436 97 176 1793 183 4243 446 2289 508 470 1278 6560 78234 48229 126463
LI 56 3 1 36 0 1 36 7 0 14 1 34 2 2 2 0 31 0 0 3 0 3 2 14 2 3 0 0 6 0 261 102 363
LT 300 247 103 141 40 85 4421 800 69 1639 87 448 65 17 4461 154 756 0 0 735 4 400 636 588 138 13 709 0 55 2821 19931 10222 30153
LU 70 2277 2 453 3 4 1944 91 17 89 40 2930 54 25 75 20 254 2 9 14 4 132 23 66 1136 48 90 20 14 767 10672 1229 11901
LV 102 136 11 114 119 24 2023 314 397 216 134 239 33 0 451 48 334 0 420 11 0 158 142 87 5 11 249 0 53 1381 7212 7444 14656
MT 11 34 8 19 24 5 90 22 4 15 4 266 10 7 37 1 121 0 0 16 3 30 1 11 10 8 26 0 24 621 1428 2566 3995
NL 1119 11281 119 1608 80 465 11242 543 50 3431 348 4210 687 435 701 43 1235 5 103 174 36 52 657 2239 905 229 955 64 484 7651 51153 37847 89000
NO 122 120 35 202 16 44 1071 2147 69 1222 896 466 73 41 84 309 151 1 224 33 50 1 433 655 54 60 4317 0 284 1875 15055 5472 20528
PL 8512 3002 162 1949 862 2926 128673 1491 10 5964 165 5539 1341 154 11858 1099 15253 12 308 98 64 17 6966 2658 123 48 3516 20 3242 41368 247398 60620 308018
PT 397 259 59 315 18 39 4534 147 9 9078 51 5157 45 22 93 54 626 2 95 3040 19 12 1313 98 114 116 195 5 88 4779 30780 16716 47496
RO 6265 595 872 549 629 889 18908 253 23 68921 75 4308 1049 2592 406 19 65655 2 15 33 3 50 584 186 174 260 374 5 6498 1623 181814 78545 260360
SE 606 348 31 873 101 122 2657 2482 181 1315 4681 1082 526 198 265 354 539 0 265 82 189 34 686 3747 1550 123 64 64 237 3615 27017 11904 38921
SI 688 191 14 339 10 30 1223 39 0 98 8 110 9 12 21 4 536 0 9 5 0 0 97 11 23 7 2 41 182 0 3711 1744 5454
SK 4416 434 203 5304 495 25586 9581 107 0 568 44 1199 203 1301 600 22 1232 9 15 54 3 0 538 109 245 92 286 99 29 5159 57934 20758 78692
UK 1557 1641 646 4051 3633 921 10196 2498 194 27869 1107 21628 5319 2636 12778 169 5929 0 2570 278 356 552 5124 1249 5693 1984 743 2738 118 1366 125543 171418 296961
EU27+4 60143 41068 19162 69211 12574 37773 312144 20438 2431 173392 14460 105137 30389 24576 39212 3820 143318 239 8385 17661 3305 1405 45873 16698 100577 19804 38996 31085 3943 40566 179104
Rest 65288 49611 12131 49059 7468 79128 248767 16949 2101 272427 10948 195255 34497 18454 14172 908 312596 60 6242 763 1973 1290 51041 15586 52897 32529 37454 33848 3511 24644 365848
Total 125432 90678 31293 118270 20042 116901 560910 37387 4532 445820 25407 300393 64886 43031 53384 4728 455914 299 14627 18424 5279 2695 96915 32284 153474 52333 76450 64933 7453 65210 544952  
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Table 30. Estimated migration matrix, 2006 
To

From AT BE BG CH CY CZ DE DK EE ES FI FR GR HU IE IS IT LI LT LU LV MT NL NO PL PT RO SE SI SK UK EU27+4 Rest Total
AT 346 1396 2285 30 638 11900 246 48 652 128 967 543 3415 209 27 1144 123 39 49 36 7 617 111 2858 343 5012 324 827 3270 1673 39263 38961 78224
BE 316 97 425 34 142 3327 379 18 2780 242 8848 245 122 318 27 2321 2 101 3296 78 16 6420 163 1366 215 233 429 113 326 4116 36512 25090 61603
BG 1545 254 226 400 1649 6189 74 13 15195 50 1106 1053 107 115 14 4291 1 45 5 6 17 471 72 541 71 1918 119 0 1684 2798 40030 26952 66982
CH 2151 535 182 45 360 14440 748 23 6213 429 9581 376 208 454 37 14944 25 71 150 58 24 1528 283 1378 482 365 832 455 1475 7363 65215 23003 88218
CY 20 59 1394 53 26 217 16 15 21 24 164 2788 162 67 1 44 0 11 5 3 36 66 14 111 8 1124 77 20 34 3038 9617 22240 31857
CZ 1590 419 5064 600 86 6846 218 20 702 84 1661 348 196 221 24 992 0 56 5 36 15 624 115 716 115 1997 209 24 15425 4927 43335 163065 206400
DE 21697 3220 5073 20315 242 2803 3201 367 13463 1162 12618 11102 11079 1653 209 18920 71 1240 2479 690 88 10883 2097 79514 4975 14792 4090 1283 7024 22830 279181 168116 447296
DK 222 304 60 448 18 94 2072 84 812 418 843 130 148 188 1177 391 4 147 93 153 21 509 2298 534 95 121 6432 15 334 2247 20411 12823 33234
EE 55 36 10 32 23 18 502 147 106 3240 117 11 20 49 23 142 0 43 16 267 5 91 198 32 12 21 466 0 29 1352 7064 4418 11482
ES 891 5704 3090 11181 33 146 11496 1321 48 832 18050 449 418 3379 58 3020 97 789 136 72 31 3521 716 1888 6991 12262 1459 88 562 17484 106212 209378 315589
FI 356 210 12 377 16 79 1604 326 742 711 376 53 69 270 40 347 0 52 16 120 15 351 471 98 27 10 3092 5 97 820 10760 3267 14027
FR 1220 8528 651 6441 86 678 15438 1257 98 10241 483 1110 681 1881 50 6335 13 164 5050 128 155 3505 510 4767 4757 1648 1216 176 1629 22671 101566 115725 217291
GR 432 210 448 191 2937 103 7241 180 14 444 95 930 92 94 3 893 1 26 22 8 33 1227 75 1281 54 667 640 5 226 4555 23126 15242 38368
HU 4569 450 183 487 127 104 15582 231 23 693 102 2136 177 242 10 905 1 9 16 14 11 693 106 277 129 2404 521 24 3454 3572 37253 34231 71484
IE 173 972 132 740 51 106 1394 193 32 1515 156 2484 197 80 7 532 3 1652 76 340 28 492 63 2279 196 327 310 5 160 7081 21777 17317 39095
IS 41 17 3 23 0 8 165 1202 12 110 82 50 3 3 7 51 0 24 0 14 4 64 251 180 31 7 475 5 34 500 3366 844 4210
IT 1977 3240 295 17340 36 523 16274 747 16 7851 344 7524 616 366 591 54 23 263 316 139 199 2053 217 4894 399 1818 789 485 1713 6990 78091 46278 124369
LI 47 3 1 33 0 1 51 7 0 16 1 34 2 2 3 0 16 0 0 0 0 2 1 16 2 3 0 0 8 0 249 117 367
LT 282 157 116 100 26 96 3983 993 62 1916 107 422 54 11 2826 178 558 0 0 827 9 313 1088 679 131 11 889 0 74 3006 18911 9232 28143
LU 92 2334 10 289 2 5 2111 110 12 103 63 2579 25 23 56 23 315 0 24 8 2 177 11 77 982 19 84 20 18 817 10391 678 11069
LV 85 82 5 189 76 27 1691 377 549 253 110 772 27 33 1028 55 270 11 369 22 11 136 240 100 33 16 370 0 71 1471 8477 17096 25573
MT 18 37 9 19 15 5 119 25 4 18 5 287 10 8 42 1 176 0 0 0 6 79 9 13 10 9 26 10 32 662 1653 2924 4578
NL 1013 12776 134 1855 51 525 11362 672 49 4011 322 4088 691 414 759 50 1336 2 101 158 89 33 741 2583 1045 293 1319 69 649 8152 55342 40881 96224
NO 112 155 45 201 10 49 962 2224 64 1428 799 390 62 29 62 358 246 0 246 5 83 20 507 755 64 88 4489 5 381 1998 15836 5656 21492
PL 7220 6336 341 3795 548 3309 132299 2672 20 6972 263 11689 2829 326 25023 1271 13361 25 270 120 181 36 8576 6014 260 102 6409 5 4345 44079 288695 127923 416618
PT 375 280 62 308 11 44 4560 180 9 10612 79 5518 45 23 105 62 640 2 54 2817 39 11 1771 90 132 124 211 15 118 5092 33390 19196 52586
RO 5633 654 931 545 401 1006 19277 244 24 80569 121 4683 1063 2777 467 23 74512 2 13 33 11 47 750 190 201 280 348 5 8708 1729 205244 87507 292751
SE 714 440 38 896 64 138 2572 2598 174 1538 4086 1233 704 207 345 409 560 0 203 60 186 70 822 4230 1788 153 94 49 318 3852 28544 14809 43353
SI 787 189 12 493 6 34 935 39 0 114 8 121 9 21 47 5 473 19 6 0 3 7 122 11 26 9 0 62 244 0 3806 1979 5785
SK 4321 480 225 5423 315 28934 9254 117 0 664 18 1329 225 1441 664 26 1020 10 9 0 17 0 695 261 283 102 317 149 39 5497 61833 22995 84829
UK 1510 1846 727 4206 2313 1042 10432 2316 218 32578 1185 24332 5984 2965 14376 195 6725 0 3295 191 682 621 5797 1302 6567 2232 836 3295 137 1831 139736 192852 332587
EU27+4 59462 50275 20748 79517 8002 42692 314295 23061 2761 202300 15037 124933 30931 25443 55538 4415 155479 433 9319 15138 4293 1571 52861 21949 115935 24204 46639 39131 3883 54271 190373
Rest 47706 55520 12509 48069 4754 89482 211637 17427 2194 318468 11530 232019 35969 20429 15809 1050 357945 62 7340 795 3526 1180 53385 14980 61020 36091 40042 56407 3143 33027 389826
Total 107168 105795 33257 127586 12756 132174 525932 40488 4955 520768 26566 356952 66900 45872 71347 5465 513423 494 16658 15933 7819 2751 106246 36929 176955 60295 86681 95538 7026 87298 580199  
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Table 31. Estimated migration matrix, 2007 
To

From AT BE BG CH CY CZ DE DK EE ES FI FR GR HU IE IS IT LI LT LU LV MT NL NO PL PT RO SE SI SK UK EU27+4 Rest Total
AT 320 1335 3785 37 977 12728 256 40 743 159 968 462 3848 217 25 1144 176 26 33 56 24 679 113 3967 285 4883 361 622 2236 1666 42171 38877 81048
BE 376 110 566 41 217 3394 360 20 3168 278 10523 282 134 391 12 2321 2 97 3536 56 20 7184 158 1896 237 280 423 69 223 4098 40471 24890 65361
BG 2525 303 310 490 2526 16737 226 15 17317 150 1354 1247 121 145 5 4291 1 69 16 799 22 5050 161 752 81 2369 1106 0 1151 2786 62126 26769 88895
CH 2533 593 198 53 533 15168 656 25 6836 502 10870 413 218 532 28 14426 24 79 145 60 28 1562 313 1847 507 418 954 1188 974 7077 68761 21414 90175
CY 40 98 2310 103 40 265 24 25 24 38 271 4620 268 111 0 44 0 11 0 14 60 78 15 154 14 1862 90 0 23 3025 13626 36847 50474
CZ 1579 257 3102 432 105 6027 228 12 800 90 1017 213 120 136 45 992 0 50 33 156 9 654 155 994 70 1223 250 29 10548 4905 34233 99897 134130
DE 23985 3345 5945 30339 296 4293 4066 373 15343 1238 12704 11064 12577 1800 187 18920 55 1276 2495 651 85 11465 3387 110379 4956 17061 4682 1831 4803 22731 332333 165674 498008
DK 202 252 48 598 22 144 2127 63 925 447 836 105 124 168 1006 391 1 216 38 184 25 568 2402 741 67 102 6615 29 228 2237 20910 10833 31743
EE 55 40 11 41 28 27 587 157 120 3727 134 12 21 57 15 142 0 37 0 320 6 97 333 44 13 24 471 0 20 1347 7888 4106 11995
ES 1039 9102 4930 20986 40 223 12543 1372 76 927 28803 717 667 5393 46 3020 155 897 131 136 50 4074 665 2622 11155 19567 1515 54 384 17408 148696 334109 482805
FI 324 184 15 583 19 121 1819 322 940 810 356 80 55 237 29 347 1 37 22 95 13 454 641 136 30 13 2888 10 66 817 11465 3104 14569
FR 1237 10186 762 8819 105 1039 15868 1210 111 11671 463 1314 772 2382 45 6335 13 140 5448 139 198 3889 674 6618 5403 2036 1407 122 1114 22573 112095 116838 228933
GR 450 252 527 262 3592 157 7202 170 16 506 120 1144 105 119 3 893 1 30 27 14 43 1328 75 1778 62 827 761 5 154 4535 25159 15241 40400
HU 5422 521 207 645 156 159 18498 359 25 790 297 2533 203 297 12 905 1 4 27 6 13 1100 180 385 142 2876 852 44 2362 3556 42581 33737 76318
IE 177 1203 160 1050 62 163 1505 213 38 1726 196 3152 242 94 10 532 3 1906 76 974 37 668 108 3164 231 419 367 39 110 7050 25675 17508 43184
IS 31 10 3 22 0 13 158 1289 10 125 63 35 1 6 5 51 0 43 5 33 1 105 274 249 43 8 457 0 23 498 3561 1098 4658
IT 2264 3240 295 20396 44 802 16793 823 16 8947 376 7524 616 366 591 64 23 201 349 178 199 2278 250 6794 399 1818 820 397 1171 6960 84992 46278 131269
LI 52 3 2 41 0 2 47 10 0 18 0 39 3 2 3 0 16 0 0 0 0 0 2 22 2 4 0 20 5 0 292 116 408
LT 213 226 123 134 31 148 3253 877 77 2183 87 396 75 11 3478 269 558 0 16 832 4 362 1914 942 90 19 906 5 50 2993 20273 9441 29713
LU 89 2381 21 406 3 7 2606 120 23 118 84 2722 75 71 52 18 315 0 26 3 15 188 12 106 1117 25 105 73 13 814 11608 867 12475
LV 94 152 98 239 93 41 1420 392 321 288 142 266 38 11 990 99 270 0 354 0 0 156 379 139 38 11 377 0 49 1465 7921 12904 20825
MT 26 41 9 24 19 8 122 15 4 21 8 326 12 8 49 2 176 0 9 0 0 52 7 18 11 10 46 0 22 659 1703 2805 4508
NL 1100 12734 322 2363 62 805 11405 679 28 4571 329 3938 758 492 686 33 1336 0 112 158 136 44 826 3586 936 417 1291 64 444 8117 57771 40900 98670
NO 112 104 44 265 12 76 1136 2071 78 1628 749 325 46 44 45 175 246 0 304 16 136 24 485 1049 68 48 4714 0 260 1990 16251 5280 21531
PL 6342 4789 258 3374 671 5069 124171 3996 15 7946 524 8836 2139 246 18915 2488 13361 19 209 234 326 27 10572 11435 196 77 7540 10 2971 43888 280645 96700 377345
PT 374 333 72 420 14 68 4954 190 10 12094 73 6716 53 26 132 122 640 2 97 3078 45 14 2188 144 183 152 206 10 81 5070 37560 19116 56676
RO 10836 773 1079 739 490 1541 35133 631 28 91820 223 5674 1246 3117 585 26 74512 2 9 54 150 59 2450 474 279 314 2457 15 5955 1722 242392 84317 326709
SE 451 388 64 1117 78 212 2632 3235 163 1753 3973 1087 642 226 330 350 560 1 289 98 248 64 824 5119 2482 108 137 103 217 3836 30785 13737 44521
SI 846 222 7 1001 8 52 1032 46 2 130 17 124 16 14 30 10 473 23 4 22 6 0 135 31 37 12 5 73 167 0 4543 2327 6870
SK 4298 285 133 3787 385 44321 7748 232 0 757 50 789 133 856 394 49 1020 6 9 11 22 0 722 500 392 61 188 162 10 5473 72792 13652 86445
UK 1633 1587 625 4253 2829 1596 10868 2400 187 37128 1264 20915 5144 2549 12357 153 6725 0 3864 218 1667 534 6653 1567 9117 1919 719 3624 88 1252 143435 165770 309205
EU27+4 68704 53924 22816 107099 9787 65378 337945 26625 2744 230305 16594 134377 31970 27168 50629 5326 154961 511 10403 16287 7440 1618 66021 32315 160871 28569 57598 45520 4836 37078 189294
Rest 47419 59937 12612 58535 5816 137071 208508 19604 2219 362941 14266 249557 36921 20567 17174 877 357945 61 8086 850 2438 1432 56565 17636 84706 35498 42543 53840 2536 22585 388136
Total 116124 113861 35428 165634 15603 202449 546454 46229 4963 593247 30860 383934 68891 47735 67803 6202 512906 572 18489 17137 9878 3049 122587 49951 245577 64067 100141 99360 7373 59664 577429  
 



 

 

 
 
 
 


