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ABSTRACT

Official statistics use the variables “country of birth” and “place of birth” from the Cen-
tral Register of Foreigners. In the administrative context, however, the variables are
collected incompletely (country of birth) or unstructured as free text (place of birth) and
without plausibility checks.

The Federal Statistical Office develops concepts for the standardisation, validation and
supplementation of administrative data, so that these can be used for statistical pur-
poses. The article focuses on the processing of the country of birth data from the Cen-
tral Register of Foreigners for reference day 31 December 2020 and on first exemplary
analyses based on that. Also, a concept for the potential processing and geocoding of
the place of birth data is presented
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Introduction

The increased use of administrative data and the
resulting reduction in the burden on respondents is a
core objective of the Federal Statistical Office’s Digital
Agenda (Statistisches Bundesamt, 2019). There is a
long tradition of using the Central Register of Foreigners
(Auslanderzentralregister — AZR) in population statistics
for the compilation of central statistics of foreigners on
the basis of Section 23 of the Central Register of For-
eigners Act (AZR Act). Data from the Central Register of
Foreigners have been processed ever since the 1970s
in order to obtain information on the foreign population
(Fleischer, 1989).

The AZR remains one of the largest administrative
registers in Germany at present (March 2022). It con-
tains information on all foreign citizens!® who are not
merely temporary visitors in Germany, i.e. who are usu-
ally staying for longer than three months. The AZR brings
together information of all local foreigners authorities of
all local foreigners authorities and thus serves as a cen-
tral information platform for a large number of authori-
ties entrusted with administrative tasks relating to asy-
lum seekers and foreigners.

The Federal Statistical Office is as usually only one of
many users of administrative data; statistical usability
is therefore only one of many criteria which the data
must fulfil. Accordingly, the quality of the raw data also
differs from that of data from primary surveys. In many
cases, careful quality checking and processing is there-
fore required before the data can be used for statistical
purposes.

The AZR has been continuously developed since the
migration of refugees seen in 2015 and 2016. In 2019,
the legislature extended the possibilities for using the
data within official statistics by passing the Second Data
Sharing Improvement Act. Since then, the Federal Sta-
tistical Office has also received the information on the
place and country of birth of foreign citizens for its sta-
tistics of foreigners.

1 Persons with German citizenship who also have foreign citizenship
are not recorded in the AZR.

Although the AZR contains entries on the place of birth,
which is mandatory information, for almost all foreign-
ers, on the place of birth as mandatory information in
almost all cases, it is recorded in an unstructured man-
ner in the form of free text entries. Information on the
country of birth, on the other hand, is recorded in stand-
ardised form as an ISO codel2, however many obser-
vations are missing. Both variables are collected for
administrative purposes without plausibility checks.

Chapter 2 below provides information on the role of the
country and place of birth variables within population
statistics; Chapter 3 examines the quality of the data
available in the AZR for this purpose. Chapters 4 and 5
describe the processing of the country of birth data
from the AZR, and the first evaluations based on data
at the end of 2020. A possible solution for processing
and geocoding the place of birth variable is outlined in
Chapter 6. The article ends with a conclusion.

2

Significance of the country and place of
birth variables in population statistics

The country of birth variable increases the potential for
analysis in the statistics of foreigners and on persons
seeking protection, both of which are based on the Cen-
tral Register of Foreigners. A person’s origin could pre-
viously only be analysed in terms of citizenship and a
binary indicator of whether or not a person was born in
Germany. The country of birth variable now makes it pos-
sible to analyse the foreign population in a more differ-
entiated way based on the person’s country of origin, in
addition to his or her citizenship.

The country of birth is a permanent indicator for immi-
gration. A person’s citizenship, on the other hand, can
change through naturalisation. Likewise, the country
of birth variable allows persons to be assigned unam-
biguously to a country of origin. Problems such as
those arising from the assignment of persons of mul-
tiple citizenships to a single country do not arise here.
For these reasons, country of birth is also one of the
standard demographic variables in international migra-
tion and population statistics. In Germany, up to now it

2 The International Organization for Standardization (ISO) lists the
country codes in standard 3166-1.
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has only been possible to analyse the country of birth
on the basis of the survey data from the microcensus
sample. This is subject to certain limitations however,
such as smaller numbers of cases with regard to small-
area analyses and level of detail. In other official popula-
tion statistics, efforts are therefore also being made to
extend the analysis possibilities of the country of birth
variable, for example with the aid of machine learning
methods (Feuerhake and others, 2020).

The place of birth information plays a double role for the
analysis potential of the statistics of foreigners and on
persons seeking protection. On the one hand, the place
of birth is of great importance for the quality checking and
processing of the information on the country of birth. It is
mandatory to enter a person’s place of birth when regis-
tering a person in the AZR. It is entered by default in many
international identity documents. Information on the
country of birth, by contrast, is often missing from official
identity documents. There is also a risk the entry could
be confused with a person’s citizenship or place of resi-
dence. In many cases, a place of birth entry can be used
to check the plausibility of existing information on the
country of birth, or to supplement missing information.

On the other hand, the place of birth itself represents an
variable of interest which is needed to answer important
questions such as: From which regions of India do most
skilled workers come to Germany? Are more persons
seeking protection coming from regions that are worse
affected by climate change? The place of birth informa-
tion can be used as a more detailed (proxy) indicator of
origin below the national border level in order to answer
these and similar questions.

Table 1

Available and missing information on place and country of birth

3

Data quality

The country of birth is recorded as a three-digit alphanu-
meric ISO code (ISO 3166-1 alpha-3), forexample “DEU”
for Germany, or “FRA” for France. It is not mandatory to
enter a country of birth in the AZR. Rather, the country of
birth is often included as part of the compulsory infor-
mation required for the place of birth. The place of birth
is a free text entry based on official documents, where
these are available. Otherwise, the entry is made on the
basis of oral testimony.

At 33.2 %, there was a high proportion of missing coun-
try of birth entries on the reference day 31 December
2020. The place of birth, by contrast, was missing in only
0.4 % of cases. The entries of roughly 7.6 million foreign
citizens (66.6 %) registered in the Central Register of For-
eigners contain information on both the place and the
country of birth. However, the existing entries may con-
tain significant typing and linking errors. These include
spelling errors as well as different designations of the
same place (for example, “Paris” and “Paris, France”).
In addition, places of birth can be linked to incorrect
countries of birth (for example, “Paris” linked to “Ger-
many” as country of birth). Quality assurance measures
therefore need to be taken here. The entries of just under
3.8 million registered foreign citizens (33.1%) contain
a place but not a country of birth. Accordingly, process-
ing the data in order to assign the names of previously
missing countries to the given place of birth holds great
potential for statistics. X Table 1

Country of birth given

yes no total
Number
Place of birth given 7,639,070 3,793,385 11,432,460
yes 7,613,225 3,779,090 11,392,310
no 25,850 14,300 40,145
%
Place of birth given|? 66.8 33.2 100
yes 66.6 33.1 99.6
no 0.2 0.1 0.4

1 Entries that are evidently without semantic content (e.g. “unknown”) were not regarded as entries.
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A comparative set of verified links must be consulted in
order to identify any incorrect place and country of birth
links. This makes it possible not only to check the quality
of the country of birth entry in the AZR but also to deter-
mine the country of birth if there is no entry for it.

Similar problems and objectives exist in various sets
of official statistics (Feuerhake and others, 2020). The
Federal Statistical Office has therefore drawn up a cen-
tral master file (place file) consisting of a comparative
set of worldwide place names and the countries to
which they are assigned. This place file consists of dif-
ferent reference files. The basis is the gazetteer of the
last census. This contains the information on the places
and countries of birth of the entire population collected
in 2011 from the population registers. This information
is supplemented by details from the List of Municipali-
ties of the statistical offices of the Federation and the
Lander, and by places of birth from the natural popu-
lation statistics (births and deaths). The names of all
municipalities in European countries are taken from the
list of local administrative units maintained by the Sta-
tistical Office of the European Union, Eurostat. A histori-
cal index of countries covers former spellings of place
names. Finally, unknown or missing information in the
master file is completed by a catalogue of variant spell-
ings, including incorrect versions, and synonyms.

The success of the project to ensure the quality of the
information on places and countries of birth in the sta-
tistics of foreigners and in other population statistics
depends crucially on the completeness and quality of
the place file. Listing a total of 2.2 million combinations,
the place file contains an extensive list of places and
countries of birth. Quality controls and improvements,
both automated and manual, were carried out to ensure

Overview 1
Quality evaluation of the place and country of birth variables

the high quality of the place file. For example, web
scraping was used to identify potentially incorrect links,
and to correct them manually (Feuerhake and others,
2020). It is currently being assessed whether the data
from OpenStreetMap can further improve the quality of
the place file.

However, the place file may still contain incorrect links
or omissions of place names or alternative spellings.
The place file is therefore subject to an ongoing qual-
ity assurance process which will probably result in fur-
ther improvements in quality and completeness in the
future, especially following the census in 2022.

By comparing the data with the information in the place
file, an initial assessment can be made of the quality of
the place and country of birth information in the AZR.
The AZR contains both a place entry and a country entry
for around 7.6 million registered foreign citizens (see
Table 1). These combinations can be compared against
the information in the place file. A corresponding place-
country of birth-link can be found in the place file in
roughly 92.7 % of cases. There is no correspondence in
the place file for the remaining 7.3 %.

The cases with no corresponding entry in the place file
show that German places of birth are often wrongly
linked to foreign countries in the AZR. This could be due
to confusion between a person’s country of birth and cit-
izenship at the time of registration. Furthermore, some
deviations from the place file in the AZR are caused by
places of birth being assigned to countries that no longer
exist or to which they no longer belong (for example, in
former Yugoslavia). Ultimately, there are no restrictions
on what is entered in these free-text fields. In some
cases this can result in place of birth information that is

Quality criterion Place of birth

Country of birth

Mandatory information Yes

Completeness Complete (0.4 % missing)
Standardisation

Correctness of content

Unambiguity
example “Neustadt”

Consistency of combinations

Unstructured entries as free text without plausibility check

Some entries with no semantic content, with spelling mis-
takes, alternative spellings or different languages

Problematic because of ambiguous place names, for

No
Incomplete (33.2 % missing)
Structured entries as ISO 3166 ALPHA-3 code

Usually correct three digit ISO codes but in some cases two
digit ISO codes were entered

Yes, unique ISO codes

Inconsistent combinations (7.3 %):

> German places linked to foreign country,
> Spelling not included in place file,

> Assignments to former countries
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correct but the specific spelling or language is currently
unknown to the place file. The quality evaluation of the
place and country of birth information in the AZR can be
found in X Overview 1.

4

Processing of country of birth data

With the help of suitable data linkage and plausibility
methods, it is possible to produce reliable data from the
information on the place and country of birth of foreign
citizens provided in the Central Register of Foreigners.
The quality of the processed data depends largely on the
completeness and quality of the information in the place

Figure 1

file. With a complete and correct place file as a master
file, the new variables can be integrated into the data
processing of the statistics of foreigners. The place file is
therefore also instrumental in processing the data.

A standardisation process is first carried out in order to
facilitate comparison with the place file. In this process,
the given ISO country code is converted to the code used
in the Classification of States and Territories in official
statistics (Statistisches Bundesamt, 2022). The free text
information on the place of birth is standardised!3 and
any entries with no semantic content are rejected. In the
subsequent comparison with the place file, only place-
country combinations that are contained in the place file

3 Forexample, UTF-8 special characters are converted into Latin1-
compatible characters and common abbreviations (such as USA) are
resolved.

Data processing procedure for the place and country of birth variables from the Central Register of Foreigners

Case differentiation Review Result
—>  yes I Country of birth taken from original data
—>» no Country of birth assigned
M Country of birth imputed
Country of birth missing
B1)
Place and Combination

country of found in
birth avail-

able

place file?

Y

A)
Born in B2)
Germany Place of
birth avail- Is the place
Foreign Seliais ) of birth >
population try of birth assigned
missing to a single ISO code
country in or country >
B) the place name in
Born abroad file? place infor- > .

B3)
Place of
birth miss-

Donor found
for imputa-
tion?

mation?

ing, Country
of birth
available

B4)
Place of
birth miss-

ing, Country
of birth
missing

\J

2022-0092
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are deemed plausible. If a different country is assigned
to a place in the place file, the assignment is corrected
in the AZR. “Minimally invasive” processing ensures that
country of birth imputations are limited to cases in which
the place entry in the place file is assigned to more than
one country and no hint about the actual country of birth
is given in the place of birth entry. The data process-
ing procedure is described in more detail below and is
shown in X Figure 1.

The group of foreign citizens born in Germany is first
distinguished from that of foreign citizens born abroad.
This distinction is based on a binary indicator in the AZR
data that shows whether a person with foreign citizen-
ship was born in Germany or immigrated here.!4 This
assignment is thus independent of the information on
the place and country of birth. According to this indica-
tor, at the end of 2020 around 1.5 million of the 11.4

4 This indicator derives from a comparison of the date of birth and the
date of first entry to Germany. In the case of foreign children born in
Germany, the date of birth is registered as the date of first entry in the
AZR. For immigrant foreign citizens, the date of first entry does not
correspond to the date of birth.

million registered foreign citizens were born in Germany
(Table 2: QS identifier 1). The further processing steps
concern the remaining 9.9 million foreign-born citizens.
The sequence of these steps is based on whether the
data sets contain potentially usable information on the
place and country of birth or not.

Entry for place and country of birth

For foreign citizens born abroad, if information on both
the place and country of birth is available, the combi-
nation is first checked for plausibility by comparing it
against the place file. If the combination of place and
country of birth corresponds to an entry in the place file,
it is classified as plausible (Table 2: QS identifier 2). If
the combination is not found in the place file, further
steps are taken: First, it is checked whether the place
of birth entry is listed in the place file in combination
with another country of birth. It is assumed that an exist-
ing place of birth entry is more reliable than the country
of birth entered along with it. This is because there is a

Table 2
Results of the data processing
QS identifier | Description Frequency Percent

1to 14 Foreign population 11,432,460 100

1 A) Born in Germany|1 1,509,335 13.2
2to 14 B) Born abroad 9,923,125 86.8
2to7 B1) Place of birth given: yes, Country of birth: yes 6,819,120 59.6
2 Combination plausible 6,327,680 55.3
3to7 Combination not plausible 491,440 4.3
3 Assignment via place of birth from place file 80,415 0.7
4 Name of country in place name entry 6,130 0.1
5 Country code in place name entry 10,870 0.1
6 Country of birth could be imputed 30,205 0.3
7 Country of birth could not be imputed 363,820 3.2
8to 12 B2) Place of birth given: yes, Country of birth: no 3,064,250 26.8
8 Assignment via place of birth from place file 1,914,245 16.7
9 Name of country in place name entry 12,670 0.1
10 Country code in place name entry 6,805 0.1
11 Country of birth could be imputed 818,195 7.2
12 Country of birth could not be imputed 312,335 2.7
13 B3)Place of birth given: no, Country of birth: yes 25,530 0.2
14 B4) Place of birth given: no, Country of birth: no 14,225 0.1

68.8% Information from the original data

17.8% Assignments based on master files

7.4% Imputed information
6.0% Missing entries

1 The assignment is made by comparing the date of birth and the date of first entry.
When foreign children born in Germany are registered, the date of birth is given in the Central Register of Foreigners as the date of first entry.
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higher probability of an error being made in the country
of birth entry due to potential confusion over the citi-
zenship. In these cases, the country of birth is therefore
taken from the place file (Table 2: QS identifier 3).

If the registered place of birth is not found in the place
file or if there are several potential countries for a par-
ticular place name, it is checked whether the free text
information on the place of birth contains a reference
to a specific country of birth. In many cases, the name
or ISO code of the country is also recorded in the free
text for the place of birth. If an ISO code or name from
the official Classification of States and Territories (Statis-
tisches Bundesamt, 2022) is found in the free text, this
is adopted as the country of birth (Table 2: QS identifiers
4 and 5).

If this comparison provides no indication of a specific
country of birth, the data set is considered to contain
information on the place of birth but none on the country
of birth. The country of birth is imputed (if possible) as
described in the following section (Table 2: QS identi-
fiers 6 and 7).

Entry for place, but not country of birth

If there is no entry for the country of birth but one for the
place of birth in the AZR, the processing procedure first
checks whether there is a unique link to a country for the
place name in the place file.If this is the case, the corre-
sponding country of birth is adopted (Table 2: QS identi-
fier 8). Otherwise, it is deemed possible that the name
(Table 2: QS identifier 9) or ISO code (Table 2: QS identi-
fier 10) of the country of birth might have been entered
in the free text entry for the place of birth. A probabilistic
random hot-deck procedure is used if no country of birth
can be found based on these rule-based approaches.

For each data record with no country of birth (receiver),
this imputation procedure is used to search for a similar
(donor) record that does contain country of birth infor-
mation. The procedure makes use of the fact that the
missing country of birth assignment for one person can
potentially be taken from that of other similar persons. In
this context, persons with the same place of birth and the
same citizenship are considered similar. All complete and
plausible data records are potential donor data records.

The procedure is thus oriented towards the distributions
already observed in the plausibility-checked AZR data.

It preserves these when assigning previously unknown
countries of birth. If, for example, a country of birth is to
be imputed for a person of French citizenship (person A
in Table 3) whose place of birth is Paris, the distribution
of the countries of birth of French men and women born
in Paris provides the required probability distribution.
Thus, in the example in Table 3, four of the five French
citizens with Paris as their place of birth and whose
information contains the country of birth (donor) were
born in France. Accordingly, person A would be assigned
to France with a probability of 80% and to the United
States with a probability of 20 %. If this person holds US
citizenship, as in the case of person B, France would be
assigned as the country of birth with 33 % probability,
and the United States with 67 % probability, based on
the observed distribution. N Table 3

Table 3
Probabilistic imputation

Citizenship Place of birth Country of birth
Receiver
Person A french Paris N/A
Person B US-american Paris N/A
Donor
Person C french Paris USA
Person D french Paris FRA
Person E french Paris FRA
Person F french Paris FRA
Person G french Paris FRA
Person H US-american Paris USA
Person | US-american Paris USA
Person | US-american Paris FRA

If such a probability distribution can be derived from
suitable donor data records, the imputation is success-
ful (Table 2: QA identifier 11). If no matching donor data
records are found, no country of birth can be entered
and the data record counts as missing (Table 2: QS iden-
tifier 12).

No place of birth entry

If there is no place of birth but a valid I1SO code is con-
tained as the country of birth, this is considered plausi-
ble and is used (Table 2: QS identifier 13).

Data records with no entry on the place and country of
birth are considered unit non-responses and are not
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processed. Probability-based assignment by citizenship
is not used (Table 2: QS identifier 14), due to the small
number of cases involved (0.1 %).

Overview of case constellations

Table 2 summarisesthe case constellations as described,
thus providing an overview of the AZR data processing
result as of 31 December 2020. In total, 68.8% of all
country of birth data were taken from the original data.!5
In 17.8% of cases, a missing country of birth could be

5 The country of birth was Germany for 13.20 % of these (based on a
comparison of date of birth and date of first entry); there was a for-
eign country of birth for 55.35 % based on plausible combinations of
the place and country of birth variables; and a foreign country of birth
for 0.22 % based on an entry for the country, but none for the place of
birth.

Figure 2

deduced from the place of birth information contained
in a master file. For 7.4 % of the foreign population, the
country of birth was imputed based on the observed
distribution among persons with the same place of birth
and citizenship (imputation rate).!6 Yielding a final miss-
ing rate of roughly 6.0 %, the processing has led to a sig-
nificant overall increase in quality.

The results for Germany as a whole, however, mask sig-
nificant differences between the different Lander. Berlin
and Hamburg in particular are well above the national
average, with imputation rates of 22.9 and 21.8%
respectively. Excluding these two outliers, the average
imputation rate in the remaining Lander is 5.7 %. The
reason for this significant deviation is that only in rela-

6 Ofthese, 0.26 % cases had an implausible combination of place and
country of birth, and the country of birth was missing in 7.16 %.

Results of processing the country of birth data from the Central Register of Foreigners,

as of 31 December 2020
Percent

Germany
Baden-Wirttemberg
Bayern

Berlin

Brandenburg
Bremen

Hamburg

Hessen

Mecklenburg-
Vorpommern

Niedersachsen
Nordrhein-Westfalen
Rheinland-Pfalz
Saarland

Sachsen
Sachsen-Anhalt
Schleswig-Holstein

Thiiringen

M Born in Germany

[l Foreign country of birth — rule-based allocation

W Missing rate

20 40 60 80 100

[ Foreign country of birth — plausible entries
B Foreign country of birth — imputed allocation

2022-0093
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tively rare cases do Hamburg and Berlin record the coun-
try of birth when registering foreign citizens in the Cen-
tral Register of Foreigners (AZR): in Berlin, only 16.0%
of registered foreign citizens have a plausible entry for
the country of birth, in Hamburg the figure is 19.3 %. The
corresponding average for the other Lander is 59.9 %.
The fact that the missing rates for Berlin and Hamburg
are still relatively low can be attributed to the fact that
the mandatory place of birth information can be used to
assign the missing country of birth during the process-
ing. The examples of correct place-country combina-
tions necessary for this are taken from the plausibility-
checked data of all Lander. X Figure 2

5

Analysing country of birth entries

Evaluations based on citizenship and those based on
country of birth can be compared using the processed
data. When it reformed the Nationality Act at the begin-
ning of 2000, the German legislature introduced the
principle of ius soli in addition to the principle of ius san-
guinis. Since then, children born in Germany to foreign
parents have been able to acquire German citizenship
under certain conditions. One such requirement is that
one of the parents has been legally resident in Germany
for at least eight years and has a permanent right of resi-

Table 4

dence (Section 4 (3) Nationality Act). The introduction of
the principle of ius soli saw a significant initial decline in
the number of children born in Germany without German
citizenship (Bundesamt fiir Migration und Fliichtlinge,
2020). Since 2016, significantly more children without
German citizenship have been born in Germany again.
One reason for this is that the many people seeking
protection who arrived between 2014 and 2016 do not
yet fulfil the minimum period of residence of eight years
required for parents.

3 Table 4 compares the ten most frequent citizenships
with the ten most frequently reported countries of birth.
This shows that Germany was the most frequent country
of birth of foreign persons at the end of 2020 (13 %). Itis
also noticeable that the order of the countries changes
depending on whether citizenship or country of birth is
used as the indicator of a person’s origin. Croatian citi-
zenship, for example, is the sixth most common foreign
citizenship, but Croatia only ranks tenth among the most
common countries of birth. This is due to the fact that
only slightly more than half of the Croatians registered
in the AZR were also born in Croatia. Just under 13 % of
Croatian citizens were born in Germany, around 25 % in
Bosnia and Herzegovina and 11 % in other countries.

The results can be compared against microcensus eval-
uations in order to provide external validation of the
quality of the processed data. It should be noted that
only foreign citizens can be covered in the evaluations

Most frequent countries of birth and most frequent citizenships of foreign citizens in the Central Register of Foreigners as of

31 December 2020

Position | Country of birth Foreign citizens

Position | Citizenship

Foreign citizens Of whom born in:

Germany | country | other

of citi- country
zenship
number % number %

Total 11,432,460 100 Total 11,432,460 100 X X X
1 Germany 1,509,335 13.2 1 Turkey 1,461,910 12.8 26.8 69.2 4.0
2 Turkey 1,028,560 9.0 2 Poland 866,690 7.6 6.1 90.6 3.3
3 Poland 792,765 6.9 3 Syria 818,460 7.2 12.3 77.7 10.0
4 Syria 687,430 6.0 4 Romania 799,180 7.0 7.3 77.3 15.4
5 Romania 628,240 5.5 5 Italy 648,360 5.7 241 62.4 13.5
6 Italy 427,860 3.7 6 Croatia 426,845 3.7 12.9 51.3 35.7
7 Bulgaria 324,620 2.8 7 Bulgaria 388,700 3.4 7.3 82.7 10.0
8 Bosnia and Herzegovina 286,150 2.5 8 Greece 364,285 3.2 20.3 61.3 18.4
9 Greece 232,540 2.0 9 Afghanistan 271,805 2.4 9.9 74.3 15.8

10 Croatia 231,585 20 10 Russian Federation 263,300 2.3 5.3 73.6 21.1
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Figure 3
Population groups by country of birth in Central Register
of Foreigners and in microcensus

Foreign population

Immigrant population

Group A: Domestic-born foreign population
Group B: Immigrated foreign citizens
Group C: Immigrated German citizens
2022 - 0094

on immigration and country of birth based on the AZR.
German citizens (including persons with both German
and a foreign citizenship) are not included in the AZR

Table 5

data. N Figure 3 Thus the AZR analyses do not take into
account persons who were born abroad but who then
became naturalised after immigrating (group C). The
microcensus, on the other hand, as a representative
survey of the entire population, also includes this group.

Foreigners born in Germany (group A) and foreigners
born abroad (group B) can therefore be used to com-
pare the results on the country of birth in the AZR and
in the microcensus. The Covid-19 pandemic lowered the
quality of the 2020 microcensus with regard to the usual
depth of statistical analysis (Statistisches Bundesamt,
2021a). Data from the 2019 microcensus were used for
the comparison for this reason. N Table 5 compares the
shares of foreigners born in Germany and those born
abroad, as well as the relative distribution of individual
countries of birth from both data sources.

Results of the AZR-microcensus comparison

Foreign population, total
Born in Germany
Born abroad

of whom:

With information on country of birth

Turkey

Poland

Syria

Romania

Italy

Bulgaria

Bosnia and Herzegovina
Greece

Croatia

Russian Federation
Kosovo

Iraq

Afghanistan

Serbia

Hungary

Austria

China

Iran, Islamic Republic of
Ukraine

Spain

Other countries

Evaluation of Central | Result of 2019 Difference
Register of Foreigners | microcensus
as of 31 December
2020
% Percentage points
100 100 0.0
13.3 15.5 -2.2
86.7 84.5 2.2
93.0 99.8 -6.8
11.1 11.4 -0.3
8.6 8.3 0.3
7.4 7.9 -0.5
6.8 5.6 1.2
4.6 5.7 -1.0
3.5 2.9 0.6
3.1 3.1 0.0
2.5 3.2 -0.7
2.5 3.0 -0.5
2.5 2.8 -0.3
2.4 2.5 0.0
2.4 2.3 0.0
2.2 2.1 0.1
2.0 2.1 -0.1
1.8 1.8 0.0
1.6 1.9 -0.3
1.5 1.4 0.1
1.5 1.2 0.2
1.4 1.6 —0.1
1.3 1.4 -0.1
29.1 27.7 1.4

10 Federal Statistical Office (Statistisches Bundesamt) | German version published in WISTA | 2 | 2022, p. 53 et seq.



Country and place of birth in the Central Register of Foreigners — Possibilities for use by

official statistics

N Representation of country of birth in the AZR and
in the microcensus

The following qualifications must be borne in mind when
comparing results from the microcensus and the AZR: The
microcensus is a representative population survey based
on asample. The figures from the AZR, on the other hand,
are based on administrative data for all foreigners in Ger-
many. The microcensus extrapolation is carried out using
the results of the intercensal population updates. There
are significant discrepancies between the intercensal
population updates and the AZR with regard to the abso-
lute size of the foreign population (Statistisches Bundes-
amt, 2021b). Furthermore, the microcensus only asks
the population living in private households about their
country of birth, whereas the AZR also includes people
in collective living quarters.

The share of immigrants among the foreign population
in the microcensus is 84.5%, 2.2 percentage points
below the result from the AZR data. The microcensus
lists almost the same countries as the AZR as the most
frequent countries of birth. The order and the distribu-
tions are also comparable. This concordance — despite
the major differences in the survey methodology — is a
powerful indicator of the validity of the data processed
from the AZR.

6

Outlook: Possible geocoding of places
of birth with OpenStreetMap

Place of birth entries for foreign citizens in the AZR pro-
vide an indication of a person’s precise origin within a
country’s national borders. They offer a variety of pos-
sibilities for increasing the evaluation potential of the
statistics of foreigners and of those seeking protection.
Reliable determination of the correct country of birth is
a necessary prerequisite for unambiguous identifica-
tion of a place of birth. Three further conceptual steps
must be taken for the geocoding of location information:
gazetteer matching, toponym resolution and geocoding.
Leidner (2008) provides a good overview here.

Gazetteer matching identifies the potential geographi-
cal locations which could be meant by a place name
(Goldberg and others, 2007). Gazetteer matching is thus
comparable to searching for place names in an index of

places. This index of places can be taken directly from
OpenStreetMap (OSM), a worldwide gazetteer, or from a
place file previously geocoded using OSM data.

The OpenStreetMap community has been collecting
worldwide geoinformation since 2004 and making it
available as open data. Based on a system comparable
to that used for the free encyclopaedia Wikipedia, an
open community of volunteers with no commercial inter-
est collects the information and continuously updates it.

The data quality varies from region to region and
depends to a great extent on how active the local edi-
tors are. Seto and others (2020) have identified the
most active communities for the period 2013 to 2019,
namely those in Germany, the Russian Federation and
the United States. There has been an increased focus on
regional differences in access to geospatial data since
the devastating earthquake in Haiti in 2010. Since then,
the OSM community, which also includes numerous aid
organisations such as the Red Cross, has been filling
geodata gaps in less developed regions of the world in
support of the “humanitarian mapping” effort (Herfort
and others, 2020).

The result of the gazetteer matching is a list of poten-
tial geographical locations that could be meant by a
given place name (toponyms). Toponym resolution then
involves establishing a probability distribution for these
candidates (Delozier and others, 2015). The frequency
distributions in the existing data can be used for this
purpose. The ambiguity of place names can be resolved
from additional name identifiers, such as a federal state
or a river. For example, the probability that “Frankfurt”
means “Frankfurt am Main” as the place of birth would
be estimated from the relative frequency of “Frankfurt
am Main”.

P(Place=Frankfurtam Main, DE | Name=Frankfurt, Country=DE)

= h(Frankfurt am Main, DE| Country=DE)

Subsequent geocoding can then be performed online
using an application programming interface (API). A sig-
nificant advantage of using APIs is that some include
autocomplete functions which automatically correct
minor spelling mistakes and recognise alternative spell-
ings of a place. The autocomplete function thus replaces
the need for time-consuming preprocessing by the user.
The solution is yet to be tested in a feasibility study.
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7

Conclusion

This paper presents the processing of the “country of
birth” and “place of birth” variables from the Central
Register of Foreigners for their use in official statistics.
Although information on the place of birth is recorded
in almost all cases in the AZR, it is recorded as free text
in an unstructured form. Information on the country of
birth, by contrast, is recorded in standardised form as
an ISO code, however the information is not provided in
a considerable number of cases.

In the first step the Federal Statistical Office developed
a solution for processing the country of birth data. The
comparative data set of worldwide place names and
assigned countries held by the Federal Statistical Office
plays a central role in this solution. The quality of the
processed data depends to a significant extent on the
quality of this master file.

The results of the processing of the Central Register of
Foreigners data at the end of 2020 are promising. For
foreign citizens born abroad, the proportion of missing
(26.8 %) orimplausible (4.3 %) information on the coun-
try of birth was reduced from a total of 31.1 % in the raw
data to 6.0% in the processed data. This significantly
improved the quality of the administrative data for sta-
tistical use. The good comparability with evaluations of
the country of birth from the microcensus indicates the
reliability of the processed data.

The information on places of birth might be geocoded
in the second step. Geocoding allows the local origin of
a person to be defined more effectively, thereby open-
ing up new evaluation possibilities on a more detailed
small-area level. A potential processing solution could
be based on OpenStreetMap geodata. L1
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Explanation of symbols

- = no figures or magnitude zero

0 = less than half of 1 in the last digit
occupied, but more than zero

= numerical value unknown or not to be
disclosed

= data will be available later
X = cell blocked for logical reasons

| or— = fundamental change within a series affect-
ing comparisons over time

/ = no data because the numerical value is not
sufficiently reliable

0] = limited informational value because
numerical value is of limited statistical
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Figures have in general been rounded without taking
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slight discrepancy between the sum of the constituent items
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