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Introduction

Register data have poor information on immigrants’ 
schooling completed before entering the host country 
[1–4]. Statistics Sweden, Norway and Denmark try to 
overcome this issue by collecting information on 
immigrants’ educational levels through surveys and 
imputation techniques. However, non-response is 
high and there is no way to check the accuracy of the 
information. Educational registers are updated with 
time in the host country when immigrants enter the 
labour market or continue their education. Missing 
information and misclassification is, therefore, espe-
cially prevalent among newly arrived immigrants. 
However, it has not yet been established to what 
extent misclassification remains a problem over time 
and, if so, whether this affects estimates. It could be 
that the quality of the information quickly improves, 
but also that the information remains unreliable for a 
considerable time and will therefore bias different 

estimates on migrant outcomes. A flatter educational 
gradient in health among immigrants than among 
natives – see, for instance, Elstad et al. [5] – might be 
due to educational mismeasurement.

In this paper, we analyse the prevalence of educa-
tional misclassification among Finnish immigrants 
in Sweden and show how this affects regression esti-
mates. Using a unique longitudinal dataset that links 
Swedish and Finnish registers, we are able to com-
pare migrants’ educational level in Finland prior to 
migration with that reported in Sweden after enter-
ing the country. To estimate the potential bias in 
research relating educational attainment to, for 
example, health and labour market outcomes, we 
run logistic regressions using different measures of 
completed schooling. Our outcome is zero labour 
market earnings, which provides a rough proxy of 
labour market marginalisation.
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Data and methods

Using linked register data (Statistics Sweden permis-
sion number 8547689/181453 and Statistics Finland 
permission number TK-52-215-11), we analyse a 
sample of first-time Finnish immigrants who arrived 
in Sweden between 1988 and 2004. We use five dis-
tinct levels of educational attainment: primary (<11 
years), secondary (11–12 years), low tertiary (13–14 
years), high tertiary (15–17 years) and licentiate or 
doctorate. These allow us to match Swedish and 
Finnish school levels reliably. In Finland, the highest 
schooling level is recorded at the end of the calendar 
year prior to migration, while Swedish information 
can be updated annually. If migrants continue their 
education, the Swedish indicator will be higher than 
the Finnish one. We, therefore, also construct a cor-
rected measure, meaning that we use the Finnish 
information, but replace it with Swedish records if 
the latter reveal higher levels of schooling.

We restrict our study to migrants who move 
between ages 20 and 50, and follow them for a maxi-
mum of 15 years. Setting the lower age limit to 20 
allows us to identify secondary education completed 
in Finland, as most Finns graduate from secondary 
school by 19. However, we cannot identify tertiary 
education if it is completed in the same calendar year 
that the person migrates. Individuals who emigrate 
from Sweden or die before the end of the study 
period are right-censored. Because of the linkage, we 
do not face problems of unobserved emigration. Our 
final sample consists of 70,563 annual spells, repre-
senting 13,313 individuals.

Our empirical strategy is two-fold: (1) we illustrate 
the level of mismatch descriptively, and (2) we 

estimate logistic regressions on zero earnings to 
determine whether alternative measures of educa-
tional attainment provide different results regarding 
the association between education and economic 
marginalisation. All analyses are conducted by years 
since immigration, since the information in Swedish 
registers is expected to improve with time spent in 
the country.

results

Table I provides a comparison of migrants’ recorded 
educational level in the data. We observe considerable 
mismatch immediately after immigration, but by year 
5 the Swedish information comes close to the Finnish 
one. Column 1 reveals that nearly 70% of migrants 
have no educational level recorded during the first 
year in Sweden. This number quickly decreases: after 
15 years, about 80% of migrants have the same or 
higher schooling according to the Swedish vs. Finnish 
data (Columns 2 and 4). In contrast, roughly 17% 
have lower education according to Swedish data and 
are thus misclassified (Column 3, Row 15). A third of 
the migrants initially have zero earnings, but over 
time in Sweden this share subsides to about 10% 
(Column 5).

Table II provides the educational distribution by 
time spent in Sweden. The panels are numbered by 
years since immigration. The columns show the 
proportion of migrants in the educational groups 
according to the Finnish, Swedish and corrected 
educational measures, respectively. The Finnish 
data reveal a stable distribution of migrants across 
the five educational levels over time. This is 

Table I. Comparison of migrants’ recorded educational level in the Swedish versus the Finnish dataset, %.

Years in 
Sweden

Educational level Zero earnings N

Missing education Correct education Lower education Higher education

1 69.1 15.5 3.7 11.8 31.6 13,313
2 43.9 25.3 6.8 24.0 19.1 10,257
3 25.0 34.2 10.2 30.6 15.8 8,270
4 17.1 37.3 11.1 34.5 14.0 6,806
5 12.1 39.0 12.1 36.8 12.2 5,644
6 9.5 40.7 13.0 36.8 11.5 4,684
7 6.4 42.7 14.1 36.7 11.5 3,959
8 4.7 43.9 14.7 36.7 10.9 3,446
9 3.7 44.6 15.2 36.6 10.1 3,044
10 2.8 45.1 15.4 36.8 10.4 2,666
11 1.9 45.7 15.5 36.8 9.7 2,267
12 1.3 46.2 16.2 36.3 9.0 1,957
13 1.1 46.0 17.1 35.8 9.6 1,686
14 1.0 47.7 17.1 34.2 8.6 1,421
15 0.7 49.6 17.5 32.2 9.6 1,143
Total 26.6 33.8 10.5 29.1 16.8  
N 18,777 23,851 7,415 20,520 11,849 70,563
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expected, unless there is very strong selection in 
return migration. In Sweden, most migrants ini-
tially have missing information. Subsequently, the 
proportion with high tertiary education increases. 
According to the corrected measure, most migrants 
have completed secondary or high tertiary educa-
tion. Thus, the Swedish indicator becomes more 
reliable as a growing number of migrants complete 
some education in Sweden, but it considerably mis-
classifies migrants who completed their education 
in Finland.

Table III provides the odds ratios from logistic 
regressions and their predicted probabilities, when 
we use an indicator for zero earnings on the 

alternative measures of completed schooling. 
Column 1 reveals a monotonous negative associa-
tion between Finnish educational attainment and 
the probability of having zero earnings. Column 3 
shows a less clear pattern when comparing primary, 
secondary and low tertiary education based on the 
Swedish information. However, by year 10 we 
observe a similar educational gradient in estimates 
based on the Swedish and Finnish measures. For 
migrants with missing education, the odds of being 
marginalised are high throughout the 15 year period, 
but the group becomes small over time. Using cor-
rected education data, the pattern is more similar to 
that based on the Finnish measure, though there are 

Table II. Educational distribution by time in Sweden according to the Finnish, Swedish and corrected measure of education, respectively 
(in %).

Years in 
Sweden

Education Observed proportions

Finnisha Swedishb Correctedc

1 Primary 18.8 4.3 16.9
Secondary 52.7 9.2 46.7
Low tertiary 12.6 4.6 13.9
High tertiary 14.8 11.9 21.0
Licentiate or doctorate 1.1 0.9 1.5
Missing 69.1  

2 Primary 19.0 8.2 15.2
Secondary 53.1 15.4 39.6
Low tertiary 12.9 12.0 18.8
High tertiary 14.0 19.2 24.7
Licentiate or doctorate 1.0 1.2 1.7
Missing 43.9  

3 Primary 19.2 13.2 13.9
Secondary 53.8 22.3 37.0
Low tertiary 13.4 15.3 20.8
High tertiary 12.7 22.8 26.6
Licentiate or doctorate 0.9 1.5 1.8
Missing 25.0  

5 Primary 19.9 16.2 13.5
Secondary 54.2 26.2 34.3
Low tertiary 13.8 15.5 19.5
High tertiary 11.1 28.3 30.8
Licentiate or doctorate 0.9 1.8 2.0
Missing 12.1  

10 Primary 20.0 20.6 12.8
Secondary 58.1 33.2 38.1
Low tertiary 12.7 14.6 18.3
High tertiary 8.9 26.7 28.7
Licentiate or doctorate 0.4 2.0 2.0
Missing 2.8  

15 Primary 21.0 24.2 13.8
Secondary 62.5 40.5 46.1
Low tertiary 10.9 12.4 16.1
High tertiary 5.6 21.4 23.2
Licentiate or doctorate 0 0.8 0.8
Missing 0.7  

aNumbers are based on the educational level provided in the Finnish dataset.
bProportions are based on the Swedish dataset.
cCorrected measure of educational attainment. Low tertiary is an abbreviation of lowest tertiary and high.
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some anomalies when comparing the odds of mar-
ginalisation among migrants with secondary and 
low tertiary education (which might be the result of 
continued education). The predicted probabilities 
illustrate the magnitude of the regression estimates. 
We observe roughly the same proportion of margin-
alised migrants using the Finnish and corrected 
indicators, while the proportions based on the 
Swedish measure are notably different during the 
first years. The probability of having zero earnings  

is especially high among those with missing educa-
tion. After 5 years, all models reveal roughly equal 
probabilities.

conclusions

We have shown that educational mismatch in 
Swedish registers is considerable for immigrants 
during their first years in Sweden. There is a high 
prevalence of missing information directly after 

Table III. Odds ratios and predicted probabilities of zero earnings according to Finnish, Swedish and corrected educational level.

Years in 
Sweden

Education Zero earnings Predicted probabilities

Finnish Swedish Corrected Finnish Swedish Corrected

Odds 
ratio

95% 
Confidence 
interval

Odds 
ratio

95% 
Confidence 
interval

Odds 
ratio

95% 
Confidence 
interval

 

1 Primary 1.20 (1.08–1.33) 0.88 (0.70–1.11) 1.24 (1.11–1.39) 0.29 0.20 0.29
Secondary 1 1 1 0.25 0.22 0.25
Low tertiary 0.54 (0.47–0.62) 1.15 (0.93–1.43) 0.69 (0.61–0.78) 0.15 0.24 0.19
Higher tertiary 0.43 (0.38–0.49) 0.49 (0.41–0.59) 0.41 (0.36–0.46) 0.13 0.12 0.12
Licentiate or doctorate 0.35 (0.23–0.53) 0.53 (0.33–0.85) 0.39 (0.27–0.55) 0.11 0.13 0.11
Missing 1.27 (1.11–1.45) 0.26  

2 Primary 1.30 (1.14–1.49) 0.94 (0.74–1.20) 1.42 (1.22–1.65) 0.21 0.13 0.21
Secondary 1 1 1 0.17 0.13 0.16
Low tertiary 0.61 (0.50–0.73) 1.78 (1.47–2.15) 1.16 (1.01–1.34) 0.11 0.22 0.18
Higher tertiary 0.40 (0.32–0.49) 0.49 (0.39–0.61) 0.42 (0.35–0.49) 0.07 0.07 0.07
Licentiate or doctorate 0.25 (0.13–0.49) 0.71 (0.42–1.22) 0.45 (0.28–0.71) 0.05 0.10 0.08
Missing 1.50 (1.28–1.76) 0.19  

3 Primary 1.37 (1.18–1.61) 1.11 (0.88–1.41) 1.71 (1.43–2.05) 0.17 0.11 0.19
Secondary 1 1 1 0.13 0.10 0.12
Low tertiary 0.60 (0.48–0.75) 2.07 (1.68–2.55) 1.29 (1.10–1.53) 0.08 0.19 0.15
Higher tertiary 0.38 (0.29–0.49) 0.61 (0.47–0.77) 0.44 (0.36–0.54) 0.05 0.06 0.06
Licentiate or doctorate 0.15 (0.05–0.42) 0.38 (0.17–0.84) 0.21 (0.10–0.45) 0.02 0.04 0.03
Missing 2.25 (1.87–2.71) 0.20  

5 Primary 1.68 (1.38–2.05) 1.48 (1.15–1.92) 2.12 (1.69–2.65) 0.16 0.13 0.19
Secondary 1 1 1 0.10 0.09 0.10
Low tertiary 0.68 (0.51–0.92) 1.38 (1.05–1.82) 1.09 (0.86–1.38) 0.07 0.12 0.11
Higher tertiary 0.48 (0.33–0.70) 0.64 (0.48–0.85) 0.53 (0.41–0.69) 0.05 0.06 0.06
Licentiate or doctorate 0.09 (0.01–0.65) 0.23 (0.07–0.76) 0.15 (0.05–0.50) 0.01 0.02 0.02
Missing 2.76 (2.14–3.58) 0.21  

10 Primary 2.00 (1.50–2.67) 1.44 (1.04–2.01) 1.98 (1.42–2.76) 0.25 0.22 0.29
Secondary 1 1 1 0.14 0.16 0.17
Low tertiary 0.47 (0.27–0.82) 0.90 (0.58–1.40) 0.71 (0.48–1.05) 0.07 0.15 0.13
Higher tertiary 0.31 (0.14–0.76) 0.46 (0.29–0.72) 0.36 (0.23–0.56) 0.05 0.08 0.07
Missing 5.61 (3.23–9.74) 0.52  

15 Primary 2.69 (1.74–4.15) 1.52 (0.95–2.41) 1.98 (1.21–3.25) 0.35 0.23 0.33
Secondary 1 1 1 0.17 0.16 0.20
Low tertiary 0.09 (0.01–0.66) 0.78 (0.36–1.68) 0.48 (0.23–1.01) 0.02 0.13 0.11
Higher tertiary 0.50 (0.12–2.17) 0.31 (0.14–0.69) 0.26 (0.12–0.56) 0.09 0.06 0.06
Missing 7.43 (1.64–33.7) 0.41  

Secondary education is the reference category in all models. The models also control for: sex (reference category, male); age as a categori-
cal variable (reference category, age 19–24); mother tongue (reference group, Finnish speakers); marital status (reference group, married); 
number of children (reference group, no children); region of residence (reference group, Stockholm); observation year in five categories 
(reference group, 1989–1994). In the last two panels we do not include the educational level licentiate or doctorate, because sample sizes 
are too small (see Table II). Hence, the number of observations included in the panels for 10 years since migration is 2,610 and for 15 we 
have 1,134 observations.



24  J.Saarela and R.Weber

immigration and educational mismeasurement 
biases estimates on immigrant outcomes during the 
initial period. While we observe a clear educational 
gradient in zero earnings using Finnish information 
and a corrected measure, the effect of schooling as 
reported in Swedish data is less clear. Thus, for 
recent immigrants, the Swedish indicator of immi-
grants’ schooling is a less reliable predictor of labour 
market marginalisation. More than 5 years after 
immigration, however, the educational gradient  
is similar when using the Swedish, Finnish, or  
corrected educational measures.

Our study indicates that research on recently 
arrived immigrants may face severe problems with 
biases in estimates. Research and policies that rely on 
immigrants’ educational attainment as a determinant 
of socioeconomic integration, therefore, must be 
interpreted with care. Studies that focus on immi-
grants who have been in the country for a relatively 
long time, however, face modest problems with edu-
cational mismatch.
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