
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Identifying and monitoring vulnerable groups in the European Union Labour
Force Survey 2018
Explanatory note including STATA-do-files and the R code, Deliverable 11.3 & 13.1
Steinmetz, S.; Nolen, N.; Bertarelli, G.; Giusti, C.; Pratesi, M.
DOI
10.5281/zenodo.5747846
Publication date
2021
Document Version
Final published version
License
CC BY

Link to publication

Citation for published version (APA):
Steinmetz, S., Nolen, N., Bertarelli, G., Giusti, C., & Pratesi, M. (2021). Identifying and
monitoring vulnerable groups in the European Union Labour Force Survey 2018: Explanatory
note including STATA-do-files and the R code, Deliverable 11.3 & 13.1. InGRID.
https://doi.org/10.5281/zenodo.5747846

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, P.O. Box 19185, 1000 GD Amsterdam, The Netherlands.
You will be contacted as soon as possible.

Download date:06 Sept 2026

https://doi.org/10.5281/zenodo.5747846
https://handle.uba.uva.nl/personal/pure/en/publications/identifying-and-monitoring-vulnerable-groups-in-the-european-union-labour-force-survey-2018(809333c9-c772-4afc-a6fe-fc78726e0d3a).html
https://doi.org/10.5281/zenodo.5747846


This project has received funding from the European Union’s 

Horizon 2020 research and innovation programme under  

Grant Agreement No 730998 

IDENTIFYING AND 

MONITORING VULNERABLE 

GROUPS IN THE EUROPEAN 

UNION LABOUR FORCE SURVEY 

2018 

Explanatory note including 

STATA-do-files and the R code 

Stephanie Steinmetz, Noble Nohlen, 

Gaia Bertarelli, Caterina Giusti & Monica Pratesi 

November 2021 

 



 

 

 

This report constitutes Deliverable 11.3 & 13.1, for Work Packages 11 & 13 of the InGRID-2 project. 

November 2021 

© 2021 – InGRID-2, Integrating Research Infrastructure for European expertise on Inclusive Growth from data 

to policy – project number 730998 

General contact: inclusive.growth@kuleuven.be 

p.a.  InGRID 

HIVA - Research Institute for Work and Society 

Parkstraat 47 box 5300, 3000 LEUVEN, Belgium 

For more information S.M.Steinmetz@uva.nl  

Please refer to this publication as follows: 

Steinmetz, S., Nohlen, N., Bertarelli, G., Giusti, C., & Pratesi, M. (2021), Identifying and monitoring vulnerable 

groups in the European Union Labour Force Survey 2018, Explanatory note including the STATA-do-files and 

the R-code, Deliverable 11.3 & 13.1, Leuven, InGRID-2 project 730998 – H2020 

Information may be quoted provided the source is stated accurately and clearly. 

This publication is also available via http://www.inclusivegrowth.eu 

This publication is part of the InGRID-2 project, this project has received funding from the European Union’s 

Horizon 2020 research and innovation programme under Grant Agreement No 730998. 

The information and views set out in this paper are those of the author(s) and do not necessarily reflect the 

official opinion of the European Union. Neither the European Union institutions and bodies nor any person 

acting on their behalf may be held responsible for the use which may be made of the information contained 

therein. 

 

Abstract 

The aim of this paper is twofold: first it shows how the identification of seven vulnerable labour market groups 

in the 2018 European Union Labour Force Survey (EU-LFS) is possible. These groups include age, gender 

identity, sexual orientation, single parenthood, migration (ethnicity, nationality, and migration status), 

religion, and disability. Second, it presents a study on how statistically reliable indicators can be obtained 

for a selection of those identified vulnerable groups. For the first identification part, the exercise showed 

that the sample size of the vulnerable group is largely dependent on the operationalisation utilised. Several 

of the vulnerable groups included straightforward definitions that are widely agreed on and correspond 

well with items in the EU-LFS. For other groups, such as disability and migrant status, the sample size varied 

widely based on operationalisation used to identify respondents. Age and gender identity all provide for 

straightforward identification with sizeable sample sizes. Sexual orientation was limited to same-sex couples 

living in the same household, which faced additional restrictions like anonymisation and limited detailed 

household data. Identification of single parenthood depended on the age cut off for children in the 

household, as the EU-LFS defines a dependent child in a way that deviates from research norms. Identifying 

disability and migrant status also provided difficult as there is not a single operationalisation for either and 

identification has to be done indirectly. There was no measurement for religion. Additionally, we find issues 

with removing duplicate responses from the EU-LFS as repeat sampling varies at the country level and there 

are no consistent identifiers for both household and individuals in all countries In the second part, the use of 

Small Area Estimation methods was proved to be useful for obtaining reliable estimates of some selected 

vulnerable groups indicators based on the EU-LFS 2018 data. 
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1. Introduction and aim of the paper 

The European Union describes vulnerable groups as those that experience a higher risk of poverty 

and social exclusion than the general population. These groups include, for instance, ethnic minori-

ties, migrants, disabled people, those struggling with substance abuse but also sexual minorities and 

younger people. The persistently higher vulnerability of specific societal groups in the labour market 

has become of growing concern to individuals, political leaders, and academics in Europe.  

As the labour market is generally perceived as a safeguard against poverty not only through the 

provision of income but also as a source of self-worth and important networks and social ties, having 

access to continuous work might be crucial as it may reverse an otherwise downward spiral for vul-

nerable groups in society. Yet, the identification of vulnerable groups in different European surveys 

is often challenging, especially when employing an intersectional perspective. It becomes even more 

problematic to build reliable compositional micro- and macro- level job quality indicators for them. 

However, such indicators are of utmost importance to monitor the progress of such groups towards 

‘better jobs’ in terms of improved working conditions. 

Against this background, the aim of this paper is on the one hand to provide a detailed construction 

of seven pre-defined vulnerable groups: age, gender identity, sexual orientation, single parenthood, 

migration (ethnicity, nationality, and migration status), religion and disability (following Besamusca & 

Steinmetz, 2019, Deliverable 11.3) based on the available measures from the European Union Labour 

Force Survey (EU-LFS) 2018. As there is no standard mechanism or procedure for identifying vul-

nerable groups across European data sets, several operationalisations are offered, both board and 

restricted, to show the variety of sample sizes available for each group. It is part of work packages 

(WPs) 11 and 13 of the Horizion2020-InGRID project and connects with the Deliverable 13.1. 

Additionally, as mentioned, it is a follow up to Besamusca and Steinmetz (2019, Deliverable 11.3) 

which explored how different vulnerable groups were measured across 24 mostly European micro-

data sets. This document continues that investigation by providing much more details on which 

variables can be used for the identification of those groups, based on various definitions as well as 

on the derived sample sizes of those groups in the 2018 EU-LFS. On the other hand this paper aims 

to provide an explorative study on how statistically reliable indicators can be obtained for a selection 

of vulnerable groups (migrants, single parents and single parents with a migrant background) in 

Europe using Small Area Estimation (SAE) methods. In this regard, this paper tackles the challenge 

that as vulnerable groups are subgroups of the population, it is not always possible to compute for 

them reliable estimates of target labour market indicators (e.g. employment and/or unemployment 

rates). This is due to the fact that they are usually so-called ‘unplanned domains’ in surveys (i.e. they 

are not the main target population) with rather small sample sizes which makes it difficult to compute 

reliable estimates.  

The definition and utilisation of vulnerability in this paper will follow that used and described in 

Besamusca and Steinmetz (2019), specifically employment vulnerability, which focuses on how groups 

may lack access to decent employment or be at risk of working under poor conditions (Sparreboom & 

de Gier, 2008). Vulnerability is often used interchangeably in social science research with ‘precarious-

ness’ (Burgess et al., 2013; Pollert & Charlwood, 2009). However, these terms describe two different 

elements of work life. Precariousness focuses on the elements of the work that could create welfare 

loss for the employees, such as atypical or short contracts and forced-part time work (Fudge & 

Ownes, 2006). Vulnerability, on the other hand, ‘implies a risk that has not yet materialised and which 

is by extension not directly observable’ (Greenan & Seghir, 2017). Additionally, this paper will try to 

identify group characteristics which might elevate an individual’s risk of employment vulnerability.  



 

 

6 

This paper is accompanied by two Stata do-files, ‘EULFS_dofile1’ and the ‘EULFS_dofile2’ (see 

annex). The first do-file, ‘EULFS_dofile1’, appends the 31 yearly country EU-LFS data from 2018 

and the special files (see detailed explanation on the special files in section 1.2) into one file and offers 

steps for removing duplicate observations. The second do-file, ‘EULFS_dofile2’, identifies the seven 

vulnerable groups and offers operationalisation possibilities from the 2018 EU-LFS data set. The file 

also includes the information provided in this paper, on constructing the indicators for identifying 

the vulnerable groups and descriptions of the EU-LFS variables they are constructed from. Two R 

Codes ‘EULFS_Rfile1’ and the ‘EULFS_Rfile2’ compute respectively the direct and the SAE model-

based estimates for different indicators on vulnerable groups working conditions (and their inter-

sections) in the labour market.  

This paper, in combination with the STATA do-files and the R-Code, supports researchers to iden-

tify, analyse and monitor vulnerable groups in European labour markets. It provides clear guidance 

on how that can be done with the existing data sources while at the same time also pointing out the 

data limitations.  
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2. Part 1 – Identifying vulnerable groups 

The standard EU-LFS is a cross-sectional household survey covering 31 European countries: 28 EU 

Member States and three members of the European Free Trade Association (EFTA). Data is pro-

vided as quarterly files as well as an annual file. The EU-LFS also contains a panel structure in which 

households are re-surveyed for five quarters, and then a new sample of households are chosen. The 

exception is Denmark, where respondents are only resampled twice (for two quarters). The standard 

EU-LFS includes information on core demographics, such as nationality, country of birth, labour, 

employment, education, training, income, and household structure. 

Furthermore, four countries (Denmark, Finland, Sweden, and Luxembourg) provide additional so-

called special files. These contain additional information on household characteristics which are 

included in the standard microdata for the other countries covered by the EU-LFS. The special files 

are a sub-sample of the EU-LFS in the respective four countries. For example, the variable 

HHPARENT, which measures the father or mother's presence in the same household, is only avail-

able in the special files for a sub-sample of the EU-LFS for these countries (Mack et al., 2016).  

In addition, the EU-LFS also publishes annual ad-hoc modules that cover particular and rotating 

topics. However, no ad-hoc modules are included in this project. 

The countries covered in the EU-LFS 2018 data set are: Austria (AT), Belgium (BE), Bulgaria (BG), 

Switzerland (CH), Cyprus(CY), Czech Republic (CZ), Germany (DE), Denmark (DK), Estonia (EE), 

Spain (ES), Finland (FI), France (FR), Greece (GR), Croatia (HR), Hungary (HU), Ireland (IE), Ice-

land (IS), Italy (IT), Lithuania (LT), Luxembourg (LU), Latvia (LV), Malta (MT), Netherlands (NL), 

Norway(NO), Poland (PL), Portugal (PT), Romania (RO), Sweden (SE), Slovenia (SI), Slovakia (SK), 

and the United Kingdom (UK). The total N of the 2018 data is 2,690,814. In the following Table 1, 

we present the N across the countries. 
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Table 1. Country sample size in the 2018 EU-LFS 

Country Sample size % of the total 
sample 

Country Sample size % of the total 
sample 

AT 73,702 2.74 IS 7,103 0.26 

BE 43,637 1.62 IT  347,544 12.92 

BG 34,128 1.27 LT  35,217 1.31 

CH 64,727 2.41 LU 32,710 1.22 

CY 15,380 0.57 LV  15,120 0.56 

CZ 39,823 1.48 MT 14,499 0.54 

DE 526,517 19.57 NL  80,970 3.01 

DK 102,780 1.42 NO 20,653 0.77 

EE 18,173 0.68 PL   166,977 6.21 

ES 103,237 3.84 PT 64,097 2.38 

FI 89,738 3.33 RO   129,787 4.82 

FR 213,354 7.94 SE  86,654 3.22 

GR 90,371 3.36 SI 33,144 1.23 

HR 22,547 0.84 SK 35,491 1.32 

HU 87,000 3.23 UK  81,881 3.05 

IE 77,875 2.89 TOTAL  2,690,814 100.00 

In the following sections, we will start with a brief introduction about the vulnerable group including 

challenges that come with identifying the groups in the EU-LFS, discussion of the operationalisations 

utilised in the identification, and how they are utilised in existing research. As there is no standard 

mechanism or procedure for identifying vulnerable groups across European data sets, several opera-

tionalisations are offered, both board and restricted, to show the variety of sample sizes available for 

each group. Following this are descriptions of the EU-LFS variables used, the operationalisations 

explained with EU-LFS variables, missing values and sample sizes by country of the identified group, 

both weighted and unweighted. We use the weights directly provided in the EU-LFS data (COEFF). 

Weights are meant to correct the data to be more representative of the population and reflect infor-

mation from register and census data. Survey data is normally weighted on population characteristics 

like gender, age, household size, and employment. The EU-LFS weights are calculated at the country-

level and calculation procedures vary from country to country (Eurostat, 2018). The appendix 

includes sample sizes of the EU-LFS variables by country. Note that in this document, variable names 

are written in all uppercase. 
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3. Age 

3.1 Introduction 

Age is included as a vulnerability category for two reasons. Firstly, as Europeans extend their working 

years, they experience increased rates of downward mobility and precariousness (Eurofound, 2017). 

Secondly, on the other end of the age spectrum, youth workers from 15 to 24 years old experience 

adverse social behaviour (such as humiliation or sexual harassment) and higher rates of age discrimi-

nation (Eurofound, 2017). In addition, there has been a growing focus on youth workers not in edu-

cation, employment, or training (NEET) as a vulnerable labour market group. These individuals are 

experiencing discontinuous careers, not finding employment, or dropping out of the labour market 

altogether. While we do not specifically identify youth NEET workers in this study, it would be 

possible to build on our work to identify this group.  

We constructed three vulnerable groupings based on age: Youth, older, and elderly workers. We define 

youth workers as aged between 15 and 24 years old. There is not one singular European definition 

for youth workers. On the policy side, youth workers tend to have larger ranges than in academic 

research. For example, Eurofound (2017) defines youth workers as those under the age of 35 years 

old. The EU Youth strategy focuses on individuals between 15 and 28 years old and includes 13 to 

30 year olds in their programs. The European Commission often refers to youth workers as those 

between 15 and 29 (European Commission, 2011). On the academic side however, we see ranges 

congruent with ours (Dietrich, 2012; Eichhorst et al., 2013; O’Reilly et al., 2015). 

We define older workers as those between 55 and 64 years old (European Commission, 2010). There 

is again no singular definition of older workers used across European research. Normally, the upper 

limit of age is 65, the official age of retirement in most EU member states. However, the range 55 to 

64 years old is commonly used in labour market research about ageing participation (Van Dalen et al., 

2009; Cedefop, 2017). 

Lastly, elderly workers are operationalised here as those 65 years and older (OECD, 2020). 65 years 

is commonly the age of retirement. However, it has been shown that many individuals are working 

beyond their retirement age (de Wind et al., 2016; Anxo et al., 2017). In the EU-LFS, there is a sizeable 

sample of respondents 65 years and older who are still employed (n = 38,582). Elderly workers are 

found across the spectrum of employment as employees, self-employed, and family workers. For 

these reasons, they are included as a separate vulnerable group in our operationalisation.   

3.2 Variables  

Name of variable in the data set 

AGE  

Description 

Recorded age of the respondent  

Code 

- This variable divides respondents into 20 age brackets.  

- Recorded value and age brackets:  
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Category Age groups Category Age groups 

2 0-4 52 50-54 

7 5-9 57 55-59 

12 10-14 62 60-64 

17 15-19 67 65-69 

22 20-24 72 70-74 

27 25-29 77 75-79 

32 30-34 82 80-84 

37 35-39 87 85-89 

42 40-44 92 90-94 

47 45-49 97 95 years and older 

Notes 

- The EU-LFS constructed this variable from two questions: year of birth (YEARBIR) and date of 

birth (DATEBIR), which separates the population into those born before a reference period and 

those born after.  

- Sweden, Iceland, Norway, and Switzerland records respondents below 19 years old as ‘17’. 

- Sweden, Iceland, and Norway record all respondents that are 70 years and older as ‘72’.Malta 

records all respondents that 75 years and older as ‘77’.  

3.3 Identifying in the data set 

Youth 

- Respondents aged 15 to 24. 

- In Sweden, Iceland, Norway, and Switzerland, the youth category is limited to respondents between 

22 to 24 years. This is due to all respondents under 19 years old being reported together. 

Older 

Respondents between 55 and 64 years are identifiable in all countries.  

Elderly  

Respondents 66 years old and older are identifiable in all countries.  

3.4 Sample sizes and missing values  

The EU-LFS constructs AGE from year of birth (YEARBIR) and date of birth (DATEBIR. If the 

exact date of birth is unknown or if a participant refuses to answer the question estimations are 

provided (Eurostat, 2017, p. 15). Therefore, in the available data set, there are no missing values for 

AGE. 
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Table 2a. Sample sizes of different vulnerable age groups – YOUTH 

Country YOUTH % of the 
country 
sample 

Weighted % 
of country 

sample 

Country YOUTH % of the 
country 
sample 

Weighted % 
of country 

sample 

AT 11,605 15.75 15.99 IS 561 7.90 9.72 

BE  7,607 17.43 17.21 IT  48,031 13.82 14.51 

BG 4,266 12.50 15.31 LT  5,046 14.33 15.77 

CH  3,566 5.51 6.62 LU 7,162 21.90 16.35 

CY 2,361 15.30 17.27 LV  1,908 12.62 14.22 

CZ  5,363 13.47 14.32 MT 2,282 15.74 16.03 

DE  76,496 14.53 14.84 NL  17,127 21.15 18.16 

DK 8,703 22.79 18.65 NO 1,745 8.45 8.36 

EE  3,273 18.01 15.46 PL   24,872 14.90 15.31 

ES 15,706 15.21 15.16 PT 10,154 15.84 15.91 

FI   17,850 19.89 16.96 RO   18,412 14.19 17.33 

FR   39,448 18.47 17.95 SE  6,291 7.26 6.92 

GR 11,736 12.99 15.40 SI 4,876 14.71 13.99 

HR  3,542 15.71 16.39 SK 5,002 14.09 15.71 

HU   13,166 15.13 15.72 UK  13,148 16.01 17.56 

IE 15,476 19.87 20.29 TOTAL  406,781 15.12 15.73 

Table 2b. Sample sizes of different vulnerable age groups – OLDER 

Country OLDER % of the 
country 
sample 

Weighted % 
of country 

sample 

Country OLDER % of the 
country 
sample 

Weighted % 
of country 

sample 

AT 10,682 14.49 13.21 IS 1,259 17.72 15.67 

BE  6,709 15.37 13.15 IT  49,361 14.20 13.50 

BG 5,632 16.50 13.71 LT  6,849 19.45 14.22 

CH  10,794 16.68 15.22 LU 4,521 13.82 12.67 

CY 2,061 13.36 11.84 LV  2,420 16.01 14.11 

CZ  5,600 14.06 12.47 MT 2,288 15.78 12.61 

DE  79,574 15.11 14.65 NL  15,249 18.83 13.44 

DK 5,371 14.07 13.25 NO 3,388 16.40 15.55 

EE  2,742 15.09 12.56 PL   25,533 15.29 14.11 

ES 15,406 14.92 13.01 PT 9,852 15.37 13.30 

FI   12,249 13.65 13.41 RO   19,366 14.29 12.88 

FR   28,795 13.48 12.72 SE  15,639 18.05 12.85 

GR 13,470 14.91 12.97 SI 5,177 15.62 14.02 

HR  3,946 17.50 14.33 SK 6,165 17.37 13.44 

HU   13,160 15.13 13.34 UK  10,526 12.81 12.07 

IE 9,025 11.59 10.13 TOTAL  402,809 14.97 6.76 
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Table 2c. Sample sizes of different vulnerable age groups – ELDERLY 

Country ELDERLY % of the 
country 
sample 

Weighted % 
of country 

sample 

Country ELDERLY % of the 
country 
sample 

Weighted % 
of country 

sample 

AT 13,823 18.76 17.64 IS 986 13.88 10.81 

BE  6,843 15.68 18.14 IT  96,413 27.74 21.65 

BG 10,155 29.76 21.17 LT  6,282 17.84 19.08 

CH  15,563 24.04 21.78 LU 4,405 13.47 13.98 

CY 2,860 18.53 15.62 LV  3,977 26.30  20.09 

CZ  10,105 25.37 19.29 MT 3,528 24.34 18.07 

DE  115,970 22.03 21.08 NL  7,487 9.25 18.61 

DK 5,595 14.65 17.11 NO 2,731 13.22 13.28 

EE  2,393 13.17 18.93 PL   36,052 21.59 17.75 

ES 23,408 22.67 18.70 PT 15,610 24.35 20.67 

FI   17,072 19.02 20.92 RO   33,189 25.57 18.20 

FR   43,772 20.49 19.19 SE  7,696 8.88 13.19 

GR 26,530 29.36 21.50 SI 6,772 20.43 18.98 

HR  5,697 25.27 20.15 SK 7,987 22.50 15.39 

HU   20,809 23.92 18.68 UK  17,026 20.73 17.95 

IE 12,840 16.49 11.69 TOTAL  583,576 21.69 19.19 
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4. Gender identity 

4.1 Introduction  

Gender inequality in the labour market is experienced in many ways: wage gaps, worse working con-

ditions, fewer career opportunities, and workplace harassment (Bishu & Alkadry, 2017; Triventi, 

2013; Weichselbaumer & Winter-Ebner, 2005; Booth, 2006; Young, 2010; Stainback et al., 2011).  

Across the European Statistical System, gender identity measurement is primarily based on a binary 

sex indicator. The EU-LFS is not an exception. This introduces limitations in terms of identifying 

transgender and non-binary individuals. As this is a common shortcoming in labour market surveys, 

it has become the standard to rely on sex indicators to look at the impacts of gender in the labour 

market. 

4.2 Variables  

Name of variable in the data set 

SEX. 

Description 

Reported sex of the respondent. 

Code 

1: Male. 

2: Female. 

4.3 Identifying in the data set 

In this instance, it is possible to use the pre-constructed variable directly from the data set (SEX). 

4.4  Sample sizes and missing values  

There are no issues with missing values from the data. Register data is used when there is sufficient 

quality. Otherwise, information is collected in the interview (Eurostat, 2017, p. 3). This variable is 

used to monitor the employment guidelines, which guide the consistency of totals for samples 

between countries.  
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Table 3. Sample sizes of women in the EU-LFS 

Country N of 
Women 

% of the 
total sample 

Weighted % 
of country 

sample 

Country N of 
Women 

% of the 
total sample 

Weighted % 
of country 

sample 

AT 37,893 51.41 50.74 IS 3,590 50.53 48.29 

BE  22,125 50.70 50.60 IT  181,707 52.28 51.55 

BG 17,884 52.40 51.52 LT  19,241 54.64 53.67 

CH  33,699 52.06 50.81 LU 16,163 49.41 49.62 

CY 8,095 53.46 51.03 LV  8,467 56.00 54.12 

CZ  20,857 52.37 50.79 MT 7,286 50.27 49.31 

DE  268,473 52.99 50.43 NL  40,215 49.67 50.38 

DK 19,227 50.35 50.15 NO 10,246 49.61 48.99 

EE  9,443 51.96 52.89 PL   87,992 52.70 51.70 

ES 53,583 51.90 50.91 PT 33,986 53.02 52.44 

FI   44,626 49.73 50.47 RO   67,221 51.79 51.04 

FR   111,161 52.04 51.60 SE  43,005 49.63 48.68 

GR 46,527 51.48 51.38 SI 16,764 50.58 50.13 

HR  11,695 51.87 51.45 SK 18,662 52.58 51.14 

HU   46,005 52.88 52.34 UK  42,345 51.55 50.64 

IE 39,631 50.89 50.43 TOTAL  1,387,814 51.58 50.88 
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5. Sexual orientation  

5.1 Introduction  

There is substantial evidence that sexual minorities experience discrimination in the labour market 

(OECD, 2019b; Eurofound, 2016; Valfort, 2017; Fric, 2017). In the EU-LFS, sexual orientation is 

never directly measured. The concept of same-sex couples is mentioned twice in the EU-LFS explan-

atory notes (Eurostat, 2017), once for specific cases for Martial status (MARSTAT) and again for if 

the mothers/fathers reside in the same household (HHFATH/HHMOTH). Marital status 

(MARSTAT) discusses how registered partnerships (in particular relevant for same-sex couples in 

most of the countries) is counted as married in the survey item. For the survey item about if the 

father/mother resides in the same household (HHFATH/HHMOTH) discusses how homoparen-

tality (parents of the same sex) are coded.  

Based on these considerations, our identification strategy relies on using the household grid system 

and identifying cohabiting partners of the same sex. This format introduces several restrictions. 

Firstly, this does not identify LGBTQ+ individuals who do not co-reside with or do not have part-

ners. Thus, narrowly focusing on a sub-category of the broader spectrum of identities. Secondly, this 

selection process cannot identify LGBTQ+ individuals in heterosexual presenting relationships – 

such as bi-sexual individuals in mixed-sex relationships. Thus, using the household grid system for 

identification leads to an underestimation of the proportion of LGBTQ+ individuals in the sample 

(Fischer, 2016; Arabsheibani & et al., 2005) and creates concerns over measurement error and distor-

tion of outcomes (Fischer, 2016; DeMaio & Bates, 2013; Regnier-Loilier, 2018).  

We operationalise same-sex couples as individuals who live in the same household and mark them-

selves as in a relationship (HHPARTNR, HHLINK or HHCOMP), is not a child (HHPERS), and 

both partners have the same sex marked (SEX). In identifying same-sex couples we first identify the 

households marked as containing a couple (HHLINK and/or HHCOMP) and then verify that both 

partners are in the same household (HHPARTNR). If both partners are not in the same household 

it is not possible to identify if they are the same sex. In a second step, we see if the found couples are 

the same sex (SEX).  

5.2 Variables  

Name of variable in the data set 

HHLINK. 

Description 

Relationship to reference person in the household. 

Code 

1:  The reference person. 

2: Spouse (or cohabiting partner) of reference person refers to the de facto, not the de jure 

of co-habituating. 

3:  Child of reference person (or of his/her spouse or cohabiting partner), does not include 

sons or daughters-in-law. 

4:  Ascendant relative of reference person (or of his/her spouse or cohabiting partner). 

5:  Other relative. 
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6:  Other. 

9:  Not applicable (HHTYPE ≠ 1, 3). 

Notes 

- In cases where HHTYPE = 1, 3, the respondent belongs to a private household, living in a house-

hold or an institution.  

- A majority of the countries only surveyed HHTYPE 1 or 3. 

- Only Germany, Estonia, and Iceland record HHTYPE 2 or 4. 

Name of variable in the data set 

HHPARTNR. 

Description 

Presence of the partner of the person in the same household. 

Code 

1: The spouse or co-habituating partner of the person is in the same household. 

2: The spouse or co-habituating partner of the person is not in the same household. 

9: Not applicable (not a private household). 

BLANK: Not specified. 

Name of variable in the data set 

HHCOMP. 

Description 

Aggregated household composition. 

Code 

One adult: 

10: Without children. 

11: With at least an own child aged less than 15. 

12: With at least another child aged 15 to 24. 

13: With at least another child aged less than 15. 

One couple 

20: Without children.  

21: With at least own child aged less than 15.  

22: With at least own child aged 15 to 24.  

23: With at least another child aged less than 15. 

Two adults (not a couple) or more  

30: Without children. 

31: With at least own child aged less than 15.  

32: with at least own child aged 15 to 24. 

33: with another child aged less than 15.  

Other 

50: No adult household members in the data set. 

99: Not applicable. 

Blank: Not specified.  
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Notes 

- This variable comprises the survey item of distinction of children vs adult (HHPERS) and the 

household code (HHNUM).  

- Switzerland, Iceland, and Norway do not use HHCOMP. 

5.3 Identifying in the data set  

SAMESEX 

- One possible strategy for identification is to use the above indicators of relationships and the sex 

variable to estimate same-sex couples residing in the same household. 

- First, a dummy variable is created at the household level that classifies individuals as in a couple (1) 

or not (0). 

- This is calculated from household composition (HHCOMP = 20, 21, 22, 23), adult status 

(HHPERS = 4), and relationship to the reference person (HHLINK = 1 or 2). 

- Then again, by household, it is checked if the couples have the same-sex marked (SEX). 

5.4 Sample sizes and missing values  

For a complete overview of missing values from the variables from the 2018 EU-LFS, see the 

appendix Table a3 - a5. There are several considerations to be made around data availability and 

quality when using the EU-LFS. First, Italy anonymised same-sex couples (Eurostat, 2019a). We 

could not find mention of other countries doing this. Secondly, there are significant missing values 

for several of the variable used in identifying same-sex couples. For household composition 

(HHCOMP), there are significant missing values for Denmark, Finland, Luxembourg, and Sweden. 

Switzerland, Norway, and Iceland have no values for household composition (HHCOMP). The pres-

ence of the partner of the person in the same household (HHPARTNR) and adult (HHPERS) items 

follow the same pattern, with significant missing values for Denmark, Finland, Luxembourg and 

Sweden with no recorded data from Switzerland, Iceland, and Norway. Relationship to reference 

person (HHLINK) has significant missing values from Denmark, Finland, and Sweden. All values 

are missing for Switzerland and Iceland. Part of this pattern can be explained by the fact that the 

countries with the special files, Denmark, Finland, Luxembourg, and Sweden, only include household 

characteristics for a sub-sample of the country data set. Therefore, the missing values are from the 

standard version of the EU-LFS for those countries. HHCOMP, HHPERS, and HHPARTNR are 

all composition variables created by the EU-LFS by using other variables like HHLINK, HHSPOU, 

HHFATH, and HHMOTH. HHCOMP, HHPERS, and HHPARTNR is labelled as detailed house-

hold data. Iceland, Norway, and Switzerland have no available detailed household data for any of the 

years of the EU-LFS (Eurostat, 2019a, p. 41), which explains why the values are missing.  

In terms of identifying possible errors, SEX is collected by register data. If it deemed ‘not of suffi-

cient quality’ it can be collected by interview (Eurostat, 2017). Core variables – such as SEX – have 

to be transmitted by the National Statistical Institutes to Eurostat, according to the latest Commission 

regulation on codification. The expression ‘core variables’ as it is used here includes both quarterly 

and structural (annual) variables of the core LFS. 
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Table 4. Sample sizes of same-sex couples in the EU-LFS 

Country SAME SEX % of the 
country 
sample 

Weighted % 
of country 
sample  

Country SAME SEX % of the 
country 
sample 

Weighted % 
of country 
sample 

AT 0 0.00 0.00 IS 0 0.00 0.00 

BE  280 1.54 0.62 IT  2 0.00 0.00 

BG 0 0.00 0.00 LT  0 0.00 0.00 

CH  0 0.00 0.00 LU 58 0.96 0.25 

CY 10 0.18 0.09 LV  0 0.00 0.00 

CZ  36 0.20 0.10 MT 16 0.34 0.21 

DE  1,500 0.64 0.29 NL  632 1.68 0.82 

DK 8 0.24 0.05 NO 0 0.00 0.00 

EE  8 0.10 0.04 PL   24 0.04 0.01 

ES 196 0.52 0.30 PT 28 0.12 0.06 

FI   92 0.40 0.12 RO   0 0.00 0.00 

FR   1,178 1.32 0.68 SE  36 0.66 0.14 

GR 0 0.00 0.00 SI 178 1.46 0.56 

HR  0 0.00 0.00 SK 0 0.00 0.00 

HU   8 0.02 0.01 UK  136 0.40 0.18 

IE 258 0.94 0.39 TOTAL  4,684 0.24 0.28 
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6. Single parenthood 

6.1 Introduction  

Single parent households experience higher incidents of living in poverty along with a lower quality 

of life and work measurements, including work-family balance and self-reported health (Gornick & 

Jäntti, 2010; Brady & Burroway, 2012). Also, a majority of these households are headed by women, 

which creates a double-layer of vulnerability (Maldonado & Nieuwenhuis, 2015). For these reasons, 

single parents are included as a vulnerable labour market group. The most common definition of a 

single parent-household found in research is ‘comprised of a parent/caregiver and one or more dependent chil-

dren without the presence and support of a spouse or adult partner who is sharing the responsibility of parenting.’ 

(Lindwall et al., 2011).  

Like sexual orientation, identifying single parents also relies on the household grid system. The first 

operationalisation defines a single parent as one adult (windowed, divorced, legally separated, or single) 

with own co-residing children under 18 years old but without a co-residing spouse (or non-partner 

adult). In the EU-LFS, a child is defined as someone under 25 years old who is economically depend-

ent on someone else in their household. This aligns with the Eurostat definition ‘individuals aged 

0-17 years and 18-24 years if inactive and living with at least one parent.’ (Eurostat Glossary, 2014). 

In this operationalisation, we narrow the definition of a child to be an individual under 18 years old 

and economically dependent on another person in the household. It is common practice in the 

research community, to limit the ages of children in a household to be under the age of 18 (Gornick & 

Jäntti, 2010, Brandy & Burroway 2012). 

The second operationalisation is similar but removes the age restriction, enabling a more relaxed oper-

ationalise of single parenthood. This operationalisation is one adult (windowed, divorced, legally sep-

arated, or single) with own co-residing children under 25 years old but without a co-residing spouse 

(or non-partner adult). This is similar to operationalisation used in Maldonado & Nieuwenhuis (2015) 

and the official definition from Eurostat referenced above.  

The third operationalisation is directly provided by the EU-LFS, the household classification that 

directly marks households by the number of adults and own-children residing within. Therefore, 

under this classification, a single parent is one adult with at least one of their own children residing 

in the same household.  

To comment on technicalities of the Stata code of identifying individuals in a single-parent house-

hold: in operationalisation 1 and operationalisation 2, only the parent of the household is identified and 

not their child/children in the same household. Operationalisation 3 identifies everyone in a single-

parent household, including the child/-ren and the parent. Section 5.4 shows the difference in sample 

sizes for these operationalisations. We believe this difference in the inclusion of respondents can 

explain the differences in sample sizes.   

6.2 Variables  

Name of variable in the data set 

HHPERS. 

Description  

Definition of children and adults. 
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Code 

1: A child aged less than 15 living with his/her own father/mother. 

2:  A child aged 15 to 24, living with his/her own father/mother and economically inactive. 

3:  A child aged less than 15 not living with his/her own father/mother. 

4:  An adult. 

9:  Not applicable. 

Blank: Not Specified. 

Notes  

A child is defined as less aged less than 25 years old and in ‘full social and economic dependence 

from other household member/-s (parents/adults)’ (Eurostat, 2019a, p. 42). 

Name of variable in the data set 

HHCOMP. 

Description 

Aggregated household composition. 

Code 

One adult 

10: Without children. 

11: With at least an own child aged less than 15.  

12: With at least another child aged 15 to 24. 

13: With at least another child aged less than 15. 

One couple 

20: Without children.  

21: With at least own child aged less than 15.  

22: With at least own child aged 15 to 24.  

23: With at least another child aged less than 15. 

Two adults (not a couple) or more 

30: Without children. 

31: With at least own child aged less than 15.  

32: With at least own child aged 15 to 24. 

33: With another child aged less than 15. 

Other 

50: No adult household members in the data set. 

99: Not applicable. 

Blank: Not Specified. 

Notes  

- This variable is constructed from the survey item of distinction between a child and an adult 

(HHPERS) and the household number (HHNUM). 

- Switzerland, Iceland, and Norway do not use HHCOMP (Eurostat, 2019a, p. 41). 

Name of variable in the data set 

MARSTAT. 
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Description  

Marital status of respondents.  

Code 

0: Windowed, divorced, or legally separated.  

1: Single. 

2: Married. 

Blank: no answer.  

Notes 

- In borderline situations, national statistical conventions were applied. 

- In countries with registering partnerships, if the partnership still exists, this was marked as 2 and as 

0 if not. 

Name of variable in the data set 

HHLINK. 

Description 

Measures the relationship to the reference person in the household. 

Code 

1: The reference person. 

2: Spouse (or cohabiting partner) of reference person. 

3: Child of reference person (or of his/her spouse or cohabiting partner). 

4: Ascendant relative of reference person (or of his/her spouse or cohabiting partner). 

5: Other relative. 

6: Other. 

9: Not applicable (HHTYPE ≠ 1, 3). 

HHTYPE = 1, 3, a person belongs to a private household, living in his household or an institution.  

Notes  

- A majority of the countries only surveyed HHTYPE 1 or 3 (Private household or institution): 

only Germany, Estonia, and Iceland record HHTYPE 2 or 4. 

Name of variable in the data set 

HHPARENT. 

Description 

Presence of the father or mother in the same household. 

Code 

1: The father of this person is in the same household. 

2: The mother of this person is in the same household. 

3: Both mother and father are in the same household. 

4: The mother and the father are not in the same household. 

9: Not applicable (not a private household). 

BLANK: Not specified. 

Name of variable in the data set 

HHPARTNR. 
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Description  

Presence of the partner of the person in the same household. 

Code 

1: The spouse or co-habituating partner of the person is in the same household. 

2: The spouse or co-habituating partner of the person is not in the same household. 

9: Not applicable (not a private household). 

BLANK: Not specified. 

Name of variable in the data set 

HHCHILDR. 

Description 

Presence of children of this person in the same household. 

Code 

1: Child(ren) of the person is in the same household. 

2: Child(ren) of the person is not in the same household. 

9: Not applicable (not a private household). 

BLANK: Not specified. 

Name of variable in the data set 

HHNB0014 

Description 

Number of children in the household (aged less than 15). 

Code 

00 - 98: Number of children in the household (aged less than 15 years). 

BLANK: not specified. 

99: Not Applicable (not a private household). 

Name of variable in the data set 

HHAGEYG. 

Description   

Age of youngest child in the household (aged less than 25 years). 

Code 

0 - 24: Age of the youngest child in the household (aged less than 25 years) based on HHPERS codes 

1, 2 and 3. 

BLANK: Not specified. 

99: Not applicable (not a private household). 

Notes 

The survey item which differentiates between a child and an adult (HHPERS) includes the economic 

and social independence of a person to decide whether to place them in the adult or child category. 

Name of variable in the data set  

HHAGE14. 
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Description 

Age of the youngest child in the household (aged less than 15 years). 

Code 

0 - 14: Age of the youngest child in the household (aged less than 15 years). 

Blank: Not specified. 

99: Not applicable (not a private household). 

6.3 Identifying in the data set  

Operationalisation 1 (SINGLEPAR1) 

- This first operationalisation is one adult (windowed, divorced, legally separated, or single) with own 

co-residing children under 18 years old but without a co-residing spouse (or non-partner adult). 

- To construct this operationalisation, a combination of marital status (MARSTAT), partner in the 

household (HHPARTNR), age of the youngest child in the household (HHAGEYG), adult iden-

tifier (HHPERS), own child in the household (HHCHILDR), and household composition 

(HHCOMP) is used.  

- This operationalisation only includes parents whose child(ren) are 18 years old or younger    

- Households that have more than one adult are removed. Including those that have non-partnered 

adults, such as relatives. 

- This grouping only identifies the parents in single-parent households, not the children.  

Operationalisation 2 (SINGLEPAR2) 

- This second operationalisation is one adult (windowed, divorced, legally separated, or single) with 

own co-residing children under the age of 25 but without a co-residing spouse (or non-partner 

adult). 

- This grouping is constructed using the combination of marital status (MARSTAT), partner in the 

household (HHPARTNR), adult (HHPERS), own child in the household (HHCHILDR), and 

household composition (HHCOMP).  

- This grouping only identifies the parents in single-parent households, not the children.  

- The difference between operationalise 1 and operationalise 2 is the requirement for the youngest 

child in the household is under 18 is removed.  

Operationalisation 3 (SINGLEPAR3) 

- Single parent households as an EU-LFS household classification. 

- This operationalise is created by utilizing only the household composition (HHCOMP) variable: 

- 11: with at least an own child aged less than 15; 

- 12: with at least another child aged 15 to 24; 

- 13: with at least another child aged less than 15. 

- This operationalisation identifies both the adults and the children in a single parent household.   

6.4 Sample sizes and missing values   

There are some issues with missing values in the data set. For a complete overview of missing values 

from the variables from the 2018 EU-LFS, see tables A6 to A14 in the appendix. Presence of a 

partner in the same household (HHPARTNR), distinction between a child and an adult (HHPERS), 

presence of the children of the person in the same household (HHCHILDR), and household com-

position (HHCOMP) have a significant amount of values missing for Denmark, Finland, Luxem-

bourg, and Sweden.  
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All values are missing for Switzerland, Iceland, and Norway. These four variables are compiled by 

Eurostat for these specific countries from other variables such as HHSPOUD, HHFATH, and 

HHMOTH. However, also for theses variables Switzerland, Iceland, and Norway have a large 

amount of missing values. On p.41 of the EU-LFS Database User Guide (Eurostat, 2019a), it is 

shown that detailed household data from these three countries has never been made available for 

all years of the EU-LFS. For age of the youngest child in the household (HHAGEYG), all countries 

have significant portions of data missing. Part of the pattern can be explained by the fact that the 

countries with the special files, Denmark, Finland, Luxembourg, and Sweden, only include household 

characteristics for a sub-sample of the country data set.   

 

Table 5a. Sample sizes of single parents – SINGLEPAR1 

Country SINGLE 
PAR1 

% of the 
country 
sample 

Weighted % 
of the 

country 
sample 

Country SINGLE 
PAR1 

% of the 
country 
sample 

Weighted % 
of the 

country 
sample 

AT 921 1.25 0.97 IS 0 0.00 0.00 

BE  621 1.42 1.40 IT  2,877 0.83 0.78 

BG 174 0.51 0.62 LT  424 1.20 1.33 

CH  0 0.00 0.00 LU 111 0.34 0.49 

CY 148 0.96 1.10 LV  242 1.60 1.68 

CZ  572 1.44 1.63 MT 106 0.73 1.08 

DE  6,801 1.29 1.27 NL  1,366 1.69 1.61 

DK 159 0.42 1.28 NO 0 0.00 0.00 

EE  374 2.06 2.56 PL   1,371 0.82 0.88 

ES 1,123 1.09 0.99 PT 793 1.24 1.29 

FI   511 0.57 0.30 RO   466 0.36 0.59 

FR   5,169 2.42 2.41 SE  235 0.27 2.21 

GR 504 0.56 0.65 SI 199 0.60 0.92 

HR  94 0.42 0.45 SK 206 0.58 0.70 

HU   888 1.02 1.16 UK  1,974 2.37 2.41 

IE 1,221 1.57 1.87 TOTAL  29,623 1.10 1.48 
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Table 5b. Sample sizes of single parents – SINGLEPAR2 

Country SINGLE 
PAR2 

% of the 
country 
sample 

Weighted 
% of the 
country 
sample 

Country SINGLE 
PAR2 

% of the 
country 
sample 

Weighted 
% of the 
country 
sample 

AT 1,107 1.50 1.20 IS 0 0.00 0.00 

BE  803 1.84 1.80 IT  3,660 1.05 1.01 

BG 253 0.74 0.86 LT  547 1.55 1.75 

CH  0 0.00 0.00 LU 178 0.54 0.76 

CY 171 1.11 1.28 LV  276 1.83 1.96 

CZ  660 1.66 1.86 MT 127 0.88 1.30 

DE  7,908 1.50 1.48 NL  1,656 2.05 1.92 

DK 189 0.49 1.45 NO 0 0.00 0.00 

EE  422 2.32 2.85 PL   1,807 1.08 1.14 

ES 1,394 1.35 1.25 PT 998 1.56 1.61 

FI   592 0.66 0.37 RO   736 0.57 0.79 

FR   5,841 2.73 2.75 SE  255 0.29 2.30 

GR 649 0.72 0.84 SI 272 0.82 1.14 

HR  125 0.55 0.59 SK 274 0.77 0.88 

HU   1,075 1.24 1.43 UK  2,067 2.52 2.56 

IE 1,374 1.76 2.08 TOTAL  35,416 1.32 1.71 

Table 5c. Sample sizes of single parent households – SINGLEPAR3 

Country SINGLE 
PAR3 

% of the 
country 
sample 

Weighted 
% of the 
country 
sample 

Country SINGLE 
PAR3 

% of the 
country 
sample 

Weighted 
% of the 
country 
sample 

AT 2,993 4.06 3.38 IS 0 0.00 0.00 

BE  2,800 6.42 6.23 IT  10,585 3.05 2.90 

BG 774 2.27 2.92 LT  2,664 7.56 8.66 

CH  0 0.00 0.00 LU 695 2.12 3.00 

CY 505 3.27 3.84 LV  1,101 7.28 7.38 

CZ  1,950 4.90 5.39 MT 360 2.48 3.24 

DE  23,052 4.38 4.33 NL  4,402 5.44 5.16 

DK 805 2.11 5.28 NO 0 0.00 0.00 

EE  1,541 8.48 8.69 PL   5,699 3.41 3.34 

ES 3,748 3.63 3.47 PT 2,815 4.39 4.51 

FI   1,905 2.12 1.14 RO   1,932 1.49 2.21 

FR   17,174 8.04 7.37 SE  705 0.81 6.23 

GR 1,852 2.05 2.51 SI 758 2.29 3.00 

HR  389 1.73 1.78 SK 745 2.10 2.42 

HU   2,995 3.44 3.80 UK  6,443 7.84 7.90 

IE 4,485 5.76 6.38 TOTAL  105,872 3.93 4.95 
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7. Migration 

7.1 Introduction  

Migrants face labour market disadvantages and discrimination (Kogan, 2007). In comparison to the 

native population, they experience lower salaries, higher rates of unemployment, and work in sectors 

with poorer working conditions (Büchel & Frick, 2005; Fleischmann & Dronkers, 2010; Wrench, 

2015). The European Commission and the European Migration Network defines a migrant in the 

EU/EFTA context as (The European Commission and European Migration Network Glossary, 

2020):   

‘a person who has either  

(i) establishes their usual residence in the territory of an EU/EFTA Member State for a period that is, or is 

expected to be, of at least 12 months, having previously been usually resident in another EU/EFTA Member 

State or a third country; or 

(ii) having previously been usually resident in the territory of the EU/EFTA Member State, ceases to have their 

usual residence in the EU/EFTA Member State for a period that is, or is expected to be, of at least 12 

months.’ 

This definition does not mention nationality, citizenship, or country of birth. However, these are 

usually key items that researchers and policymakers use to define migrants. Researchers often opera-

tionalise migrants as someone born abroad or has citizenship from a foreign country but resides in 

another country (Anderson, & Blinder, 2011). The EU-LFS includes measurements on the country 

of birth, nationality, country of residency, and length of residency.1 However, there is no information 

collected in the standard microdata set on types of residency permits, other citizenships, naturalisa-

tion, refugee status, and parents’ country of birth. Therefore, in terms of constructing a measurement 

of migrants in the EU-LFS, several issues present themselves. For example lack of data on: nationals 

born aboard, migrants who were naturalised, other EU nationals, and second-generation migrants. 

Additionally, the EU-LFS is known to underestimate the population of immigrants in Europe 

(Cangiano, 2012).  

Based on the literature, we can identify several sub-categories of migrants: Foreign-born nationals: 

Those born with citizenship of the country they currently live in but were born abroad. Migrants who 

have gained citizenship: Individuals born abroad and who were naturalised. Migrants who have not 

gained citizenship: Individuals born abroad and do not have local citizenship, which is often seen 

with intra-EU migrants. Refugees: Migrants who were forced to leave their country in order to escape 

unliveable circumstances. They are often hard to identify in surveys like the standard EU-LFS due to 

the sampling framework. Additionally, they might be identified as a standard migrant instead of a 

refugee. Undocumented or irregular migrants: These are migrants who reside in the country without 

legal status to do so. They are often not included in surveys like the EU-LFS due to the sampling 

framework which relies on the census or other listings of official registration. Second or third-

generation migrants: These are the children or grandchildren of migrants. 

 

1  The EU-LFS had ad-hoc modules on immigrants in the labour market 2008, 2014 and forthcoming in 2021. These modules include more 

specific information on immigrant respondents. They are not included in this analysis.   

https://ec.europa.eu/home-affairs/what-we-do/networks/european_migration_network/glossary_search/third-country_en
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From these concerns and the available information from the data set, we have constructed four 

measurements. The first operationalised is an individual with the same nationality (NATIONAL) and 

country of birth (COUNTRYB), which is different from the country the EU-LFS was conducted in 

(COUNTRY). This will not capture migrants who have received local citizenship but does exclude 

nationals born abroad. Additionally, it does not capture migrants, whose country of birth, nationality, 

and residency country does not align. For example, a respondent was born in one country, has 

nationality from a second country, and resides in a third. One solution to this is to group respondents 

by those without local citizenship by exclusively using the nationality variable (NATIONAL). This 

again will exclude migrants who have acquired local citizenship but will include foreign-born 

nationals. Unfortunately, the EU-LFS only records one nationality, even when the respondents hold 

or held more than one.   

The second operationalisation is the same as the first but further differentiates but dividing the group-

ings by non-European and European migrants. The categorical sub-split will be fully discussed below 

in the ‘Identifying in the data set’. This operationalisation is included since the literature on migrants 

in the European labour markets often differentiates by region of origin. The EU-LFS does not include 

questions about race or ethnicity, which is also a possible avenue to account for vulnerability and 

discrimination based on country of origin.  

The third operationalisation is based on length of residency (YEARESID). This operationalisation 

places respondents into three categories: recent migrants, medium-term migrants, and long-term 

migrants. In the literature about migrants' experiences in new labour markets, often time since arrival 

or age at arrival is utilised - for example, Grubanov-Boskovic et al., 2017; Bratsberg et al., 2017. The 

EU-LFS includes the age that residency was established and calculated length of residency. Excluded 

from these measurements are respondents born in the country of survey. This operationalisation also 

hopes to capture migrants who have received local citizenship. These migrants were excluded from 

the previous operationalisations because the EU-LFS only records one citizenship and prioritises 

local citizenship over all others. In other words, if the respondent holds citizenship for the country 

the survey was conducted in, that is the only citizenship recorded. The drawback of using this form 

of identification is it also identifies foreign-born nationals without separating them from other 

migrants. The variable used in constructing this measurement, YEARESID, excludes those born in 

the country, who established residency elsewhere, and then returned to their county of birth.  

We follow the guidelines put forward by the OECD (‘Duration of Stay’, 2020) to determine the 

different categories of residency length. In this operationalisation, a recent migrant is one who estab-

lished residency less than five years ago. This is in line with most literature on newly-arrived migrants 

(European Centre for Disease Prevention and Control, 2018; Grubanov-Boskovic et al., 2017). After 

five years, a migrant can apply to become a long-term resident (EU Immigration Portal, 2020). A 

medium-term migrant is one who established residency between five and ten years ago. A long-term 

migrant is one who established residency more than ten years ago.   

The fourth and final operationalisation is the strictest of all operationalisations presented here. We utilise 

years of residency (YEARESID) and matching nationality (NATIONAL) and country of birth 

(COUNTRYB). However, this operationalisation also has the highest confidence in exclusively iden-

tifying migrants based on its usage of all three variables. It produces the same sample size as the first 

two operationalisations but smaller than the third. The difference may be due to a large sample of 

naturalised or foreign-born nationals. One drawback of this operationalisation is that the EU-LFS 

only records one nationality and if the respondent has nationality of the country of residency, then 

that is the one recorded. 

7.2 Variables  

Name of variable in the data set 

NATIONAL. 
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Description 

Nationality of the respondent. 

Code 

00: Own country. 

001: EU15 (Member countries in the EU prior to 1 May 2004). 

002: NMS10 (10 new member states of 2004). 

003: NMS3 (New Member states of 2007 and 2013). 

004: NMS13 (EU15 [001] and NMS10 [002]). 

005: EU28. 

006: EFTA. 

007: Other Europe. 

008: Europe outside EU28 (EFTA [006] and Other Europe [007]). 

009: North Africa. 

010: Other Africa. 

011: Near and the Middle East. 

012: East Asia. 

013: South and Southeast Asia. 

014: North Africa and Near (North Africa [009] and Near and Middle East [011]). 

015: East and South Asia (East Asia [012] and South and Southeast Asia [013]). 

016: North America. 

017: Central America. 

018: South America. 

019: Australia and Oceania. 

020: Latin America (Central America [017] and South America [018]). 

021: North America and Australia (North America [016] and Australia and Oceania [019]). 

No answer: No response. 

Notes 

- For respondents with multiple citizenships: 

- for those with citizenship of the country of residence, that is recorded; 

- for those with citizenship of which one is from another EU member state that is recorded; 

- if-else, the first answer from the respondent was recorded. 

- Finland, Sweden, and Romania employ NMS13 (004) and EU15 (001) instead of NMS10 (002):  

- this has been corrected in ‘EULFS_dofile2’ so that respondents in the NMS13 (004) grouping 

are placed in the NMS10 (002) grouping; 

- NMS13 (004) is composed of people born in the EU15 (001) and NMS10 (002). When the EU15 

(001) category is also present and utilised, it is likely, a respondent placed in the NMS13 (004) 

also has nationality from one of the NSM10 (002) countries. 

- Bulgaria, Finland, France, Croatia, Latvia, Poland, and Slovenia utilise Europe outside of EU (008) 

instead of EFTA (006) and Other Europe (007): 

- the possibility for harmonisation is available in ‘EULFS_dofile2’; 

- all those in EFTA (006) and Other Europe (007) were placed in Europe outside the EU (008) 

grouping because there is no way to do the reverse.  

- Finland and Sweden employ North Africa and Near (014) instead of North Africa (009) and Near 

and Middle East (011): 

- the possibility for harmonisation is available in the ‘EULFS_dofile2’; 

- all respondents placed in North Africa (009) and Near and Middle East (011) are placed in the 

North Africa and Near (014) grouping. 
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- Finland, Latvia, and Sweden utilise East and South Asia (015) instead of East Asia (012) and South 

and Southeast Asia (013): 

- the possibility for harmonisation is available in the ‘EULFS_dofile2’; 

- in this possibility, all respondents placed in East Asia (012) and South and Southeast Asia (013) 

are placed in the East and South (015) grouping. 

- Finland, France, Latvia, and Sweden use Latin America (020) instead of Central America (017) and 

South America (018): 

- the possibility for harmonisation is available in the ‘EULFS_dofile2’; 

- in this possibility, all respondents placed in Central America (017) and South America (018) are 

placed in Latin America (020) grouping. 

- Finland, France, and Sweden utilise North America and Australia (021) grouping instead of North 

America (016) and Australia and Oceania (019) groupings: 

- the possibility for harmonisation is available in the ‘EULFS_dofile2’; 

- in this possibility, all respondents placed in North America (016) and Australia and Oceania (019) 

are placed in the North America and Australia (021) grouping. 

Name of variable in the data set 

YEARESID. 

Description 

Years of residence in this country for persons not born in the country. 

Code 

00: Born in this country. 

01 – 99: Number of years for a person who has been in this country. 

Blank: No answer. 

Notes 

- The residence period restarts after an interruption of one year or more. 

- For residents between years, less than one year is coded as 01, between 1 and 2 years encoded as 

02: therefore, residency is rounded upwards. 

- Malta uses codes for year bands (01-04, 05-10, 11-14,15-19,20-24,95-99). 

- For years above ten years of residence, year bands are used: for example, 11-14 years, 65-69 years, 

or 50-54 years of residence. 

Name of variable in the data set 

AGERESID. 

Description 

Age at which person last established their usual residence in the country. 
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Code 

Category Age groups Category Age groups 

2 0-4 52 50-54 

7 5-9 57 55-59 

12 10-14 62 60-64 

17 15-19 67 65-69 

22 20-24 72 70-74 

27 25-29 77 75-79 

32 30-34 82 80-84 

37 35-39 87 85-89 

42 40-44 92 90-94 

47 45-49 97 95 years of age and older 

Notes 

- This value is calculated by subtracting the year of the survey (REFYEAR) from the year of birth 

(YEARBIR) and years of residence in this country (YEARESID). 

- Malta groups above 74 years are aggregated in one single category. 

Name of variable in the data set 

COUNTR1Y. 

Description 

Country of residency one year before the survey. 

Code 

- ISO 3166 codes. 

- 99: Not applicable (a child less than one year old). 

- Blank: No response. 

Notes  

- In addition to the ISO 3166 codes, Germany, Denmark, Slovakia, and Great Britain also use the 

following codes:  

- 05: North Africa; 

- 06: Other Africa; 

- 07: North America;  

- 08: Central America and the Caribbean;  

- 09: South America;  

- 10: East Asia;  

- 11: Near and the Middle East;  

- 12: South and Southeast Asia;  

- 13: Australia, Oceania and other Territories. 

- No reporting in Norway.  

Name of variable in the data set 

REGION1Y. 

Description 

Region of residence one year before the survey. 
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Code 

NUTS2. 

99: Not applicable. 

Blank: No response. 

Notes  

- Great Britain is coded as NUTS1. 

- The country-level code specify at the beginning of the NUTS2 codes is removed: for example, 

BE00 for Belgium is listed merely as 00 in the data set. 

- In the original datasheets, there is a variation in countries utilizing two digits codes or single digits 

(for example, 0 verses 00). This is corrected for in ‘EULFS_dofile1’. 

Name of variable in the data set 

COUNTRYB. 

Description 

Country of birth.  

Code 

000: Own Country. 

001: EU15. 

002: NMS10 (10 new member states of 2004). 

003: NMS3 (New Member states of 2007 and 2013). 

004: NMS13 (EU15 [001] and NMS10 [002]). 

005: EU28. 

006: EFTA. 

007: Other Europe. 

008: Europe outside EU28 (EFTA [006] and Other Europe [007]). 

009: North Africa. 

010: Other Africa. 

011: Near and the Middle East. 

012: East Asia. 

013: South and Southeast Asia. 

014: North Africa and Near (North Africa [009] and Near and Middle East [011]). 

015: East and South Asia (East Asia [012] and South and Southeast Asia [013]). 

016: North America. 

017: Central America.  

018: South America.  

019: Australia and Oceania.  

020: Latin America (Central America [017] and South America [018]). 

021: North America and Australia (North America [016] and Australia and Oceania [019]). 

No answer: No response. 

Notes 

- Current national borders are used. 

- Finland, Sweden, and Romania use NMS13 (004) and EU15 (001) instead of NMS10 (002): 

- this has been corrected in ‘EULFS_dofile2’ so that respondents in the NMS13 (004) grouping 

are placed in the NMS10 (002) grouping; 
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- NMS13 (004) is composed of people born in the EU15 (001) and NMS10 (002). When the EU15 

(001) category is also present and utilised, probably, a respondent placed in the NMS13 (004) is 

also from NSM10 (002). 

- Bulgaria, Finland, France, Croatia, Latvia, Poland, and Slovenia utilise Europe outside of EU (008) 

instead of EFTA (006) and Other Europe (007): 

- the possibility for harmonisation is available in ‘EULFS_dofile2’; 

- all those in EFTA (006) and Other Europe (007) were placed in Europe outside the EU (008) 

grouping because there is no way to do the reverse. 

- Finland and Sweden use North Africa and Near (014) instead of North Africa (009) and Near and 

Middle East (011): 

- the possibility for harmonisation is available in ‘EULFS_dofile2’; 

- all respondents placed in North Africa (009) and Near and Middle East (011) are placed in the 

North Africa and Near (014) grouping. 

- Finland, Latvia, and Sweden utilise East and South Asia (015) instead of East Asia (012) and South 

and Southeast Asia (013): 

- the possibility for harmonisation is available in ‘EULFS_dofile2’; 

- in this possibility, all respondents placed in East Asia (012) and South and Southeast Asia (013) 

are placed in the East and South (015) grouping. 

-  Finland, France, Latvia, and Sweden use Latin America (020) instead of Central America (017) and 

South America (018): 

- the possibility for harmonisation is available in ‘EULFS_dofile2’; 

- in this possibility, all respondents placed in Central America (017) and South America (018) are 

placed in Latin America (020) group. 

- Finland, France, and Sweden utilise North America and Australia (021) grouping instead of North 

America (016) and Australia and Oceania (019) groupings: 

- the possibility for harmonisation is available in ‘EULFS_dofile2’; 

- in this possibility, all respondents placed in North America (016) and Australia and Oceania (019) 

are placed in the North America and Australia (021) grouping. 

7.3 Identifying in the data set  

Operationalisation 1 (MIGRANT1)  

- This operationalisation compares if the respondent’s country of birth (COUNTRYB) and nation-

ality (NATIONAL) are the same but different from the country of residency (COUNTRY). 

- The group indicator, MIGRANT1, equals 1 if the country of birth and nationality are the same but 

different from the country of residency.  

- Otherwise, MIGRANT1 is equal to 0. 

Operationalisation 2 (MIGRANT2)  

- This operationalisation also compares if the country of birth (COUNTRYB) and nationality 

(NATIONAL) are the same and the country of residency (COUNTRY) is different. However, we 

further differentiate migrants by grouping them into European and non-European groups. This is 

also based on country of birth (COUNTRYB) and nationality (NATIONAL). 

- The definition of ‘European’ and ‘non-European’ is based on the regional groups from the country 

of birth (COUNTRYB) and nationality (NATIONAL): 

- European:  

- 001: EU15 (Member countries in the EU prior to 1 May 2004); 

- 002: NMS10 (10 new member states of 2004); 

- 003: NMS3 (New Member states of 2007 and 2013); 

- 004: NMS13 (EU15 [001] and NMS10 [002]); 



 

 

33 

- 005: EU28; 

- 006: EFTA; 

- 007: Other Europe; 

- 008: Europe outside EU28 (EFTA [006] and Other Europe [007]). 

- Non-European: 

- 009: North Africa; 

- 010: Other Africa; 

- 011: Near and the Middle East; 

- 012: East Asia; 

- 013: South and Southeast Asia;  

- 014: North Africa and Near (North Africa [009] and Near and Middle East [011]); 

- 015: East and South Asia (East Asia [012] and South and Southeast Asia [013]); 

- 016: North America;  

- 017: Central America;  

- 018: South America;  

- 019: Australia and Oceania;  

- 020: Latin America (Central America [017] and South America [018]); 

- 021: North America and Australia (North America [016] and Australia and Oceania [019]). 

- MIGRANTS2 is equal to 1 if the country of birth and nationality are the same but different from 

country of residency. Also, if the country of birth and nationality belong to one of the listed Euro-

pean groupings. 

- MIGRANTS2 is equal to 2 if the country of birth and nationality are the same but different from 

country of residency. Also, if the country of birth and nationality belong to one of the listed non-

European groupings. 

- MIGRANTS2 is equal to 0 if-else. 

Operationalisation 3 (MIGRANT3) 

- This operationalisation utilises years of residence in this country for persons not born in the country 

(YEARESID) to construct the groupings.  

- MIGRANT3 is equal to 0 if born in the country of survey. In other words, if YEARESID is equal 

to 00. 

- MIGRANT3 is equal to 1 if the respondent has had residency in the country of the survey for less 

than 5 years. In other words, YEARESID is equal to 4 or less. 

- MIGRANT3 is equal to 2 if have had residency in the country of the survey for five to ten years. 

In other words, if YEARESID is equal to between 5 and 10. 

- MIGRANT3 is equal to 3 if have had residency in the country of the survey for more than ten 

years. In other words, if YEARESID is equal to 11 or larger. 

Operationalisation 4 (MIGRANT4) 

- This is the strictest of the operationalisation which combines operationalisation 1 and operational-

isation 3.  

- It uses country of birth (COUNTRYB) and nationality (NATIONAL) in addition to years of resi-

dency (YEARESID) to identify migrants.   

- MIGRANT4 is equal to 1 if the country of birth and nationality are the same and different from 

country of residency and years of residency is greater than 0.   

- MIGRANT4 is equal to 0 if else. 
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7.4 Sample sizes and missing values 

There are missing values for country of birth (COUNTRYB), nationality (NATIONAL), and years 

of residency (YEARESID) for every country. However, the number of the missing values compared 

to the size of the country’s samples are not large. The range for these missing values is 4,498 (Lux-

embourg) to 0 (Austria) for COUNTRYB, 829 (Netherlands) to 0 (Estonia) for NATIONAL, and 

4,872 (Luxembourg) to 0 (Bulgaria) for YEARESID. For the larger amounts of missing values, like 

Luxembourg, this can be explained by the special files. The special files only give full information on 

a sub-sample of the country samples. Therefore, the missing values are for those respondents not 

included in the special files. For full detail on missing values see the appendix, Tables A15a to A18.   

Table 6a. Sample sizes of migrants based on country of birth and nationality – MIGRANT1 

Country N of 
MIGRANT1 

% of the 
country 
sample 

Weighted 
% of the 
country 
sample  

Country N of 
MIGRANT1 

% of the 
country 
sample 

Weighted 
% of the 
country 
sample  

AT 7,310 9.92 12.26 IS 327 4.60 5.08 

BE 3,707 8.50 8.33 IT 21,238 6.11 6.92 

BG 52 0.15 0.15 LT 242 0.69 0.67 

CH 15,211 23.50 19.69 LU 8,877 27.14 36.55 

CY 2,177 14.11 14.68 LV 1,097 7.26 7.40 

CZ 468 1.18 1.50 MT 304 2.10 8.18 

DE 41,482 7.88 9.89 NL 1,767 2.18 3.50 

DK 1,721 4.51 6.39 NO 1,418 6.97 8.90 

EE 982 5.40 7.27 PL 608 0.36 0.40 

ES 4,465 4.32 8.38 PT 1,263 1.97 2.25 

FI 1,792 2.00 2.08 RO 67 0.05 0.08 

FR 11,702 5.48 5.62 SE 5,182 5.98 6.27 

GR 2,927 3.24 3.77 SI 1,066 3.22 3.58 

HR 73 0.32 0.33 SK 58 0.16 0.18 

HU 337 0.39 0.51 UK 5,642 6.87 7.88 

IE 6,173 7.93 12.47 TOTAL 149,735 5.56 6.76 
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Table 6b. Sample sizes of European and non-European migrants – MIGRANT2 

Country MIGRANT2 % of the 
country 
sample 

Weighted 
% of the 
country 
sample  

Country MIGRANT2 % of the 
country 
sample 

Weighted 
% of the 
country 
sample  

AT 7,310 9.92 12.26 IS 327 4.60 12.26 

BE  3,707 8.50 8.33 IT  21,238 6.11 8.33 

BG 52 0.15 0.15 LT  242 0.69 0.15 

CH  15,211 23.50 19.69 LU 8,877 27.14 19.69 

CY 2,177 14.11 14.68 LV  1,097 7.26 14.68 

CZ  468 1.18 1.50 MT 304 2.10 1.50 

DE  41,482 7.88 9.89 NL  1,767 2.18 9.89 

DK 1,721 4.51 6.39 NO 1,418 6.87 6.39 

EE  982 5.40 7.27 PL   608 0.36 7.27 

ES 4,465 4.32 8.38 PT 1,263 1.97 8.38 

FI   1,792 2.00 2.08 RO   67 0.05 2.08 

FR   11,702 5.48 5.62 SE  5,182 5.98 5.62 

GR 2,927 3.24 3.77 SI 1,066 3.22 3.77 

HR  73 0.32 0.33 SK 58 0.16 0.33 

HU   337 0.39 0.51 UK  5,642 6.87 0.51 

IE 6,173 7.93 12.47 TOTAL  149,735 5.56 12.47 

Table 6c. Sample sizes of migrants based on years of residency – MIGRANT3 

Country MIGRANT3 % of the 
country 
sample 

Weighted 
% of the 
country 
sample  

Country MIGRANT3 % of the 
country 
sample 

Weighted 
% of the 
country 
sample  

AT 10,736 14.57 17.22 IS 87 1.22 1.41 

BE  6,413 14.70 14.28 IT  24,252 6.98 7.56 

BG 118 0.35 0.36 LT  2,007 5.70 4.99 

CH  19,995 30.89 27.89 LU 10,480 32.04 40.88 

CY 2,685 17.40 17.91 LV  1,754 11.60 10.41 

CZ  1,047 2.63 2.75 MT 866 5.97 16.38 

DE  76,677 14.56 16.31 NL  5,022 6.20 9.22 

DK 2,257 5.91 8.20 NO 2,664 12.90 16.14 

EE  1,684 9.27 11.94 PL   1,593 0.95 0.94 

ES 5,798 5.62 8.79 PT 3,743 5.84 6.33 

FI   1,425 1.59 2.46 RO   99 0.08 0.12 

FR   21,343 9.92 10.50 SE  13,713 15.83 17.74 

GR 3,910 4.33 5.05 SI 3,020 9.11 9.07 

HR  2,127 9.43 9.44 SK 342 0.96 0.89 

HU   1,263 1.45 1.76 UK  8,946 10.89 12.29 

IE 9,194 11.81 16.09 TOTAL  245,260 9.11 10.67 
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Table 6d. Sample sizes of migrants on country of birth, nationality, and years of residency – MIGRANT4 

Country MIGRANT4 % of the 
country 
sample 

Weighted 
% of the 
country 
sample 

Country MIGRANT4 % of the 
country 
sample 

Weighted 
% of the 
country 
sample 

AT 7,310 9.92 12.26 IS 327 4.60 5.08 

BE  3,707 8.50 8.33 IT  21,238 6.11 6.92 

BG 52 0.15 0.15 LT  242 0.69 0.67 

CH  15,211 23.50 19.69 LU 8,877 27.14 36.55 

CY 2,177 14.11 14.68 LV  1,097 7.26 7.40 

CZ  468 1.18 1.50 MT 304 2.10 8.18 

DE  41,482 7.88 9.89 NL  1,767 2.18 3.50 

DK 1,721 4.51 6.39 NO 1,418 6.97 8.90 

EE  982 5.40 7.27 PL   608 0.36 0.40 

ES 4,465 4.32 8.38 PT 1,263 1.97 2.23 

FI   1,792 2.00 2.08 RO   67 0.05 0.08 

FR   11,702 5.48 5.62 SE  5,182 5.98 6.27 

GR 2,927 3.24 3.77 SI 1,066 3.22 3.58 

HR  73 0.32 0.33 SK 58 0.16 0.18 

HU   337 0.39 0.51 UK  5,642 6.87 7.88 

IE 6,173 7.93 12.47 TOTAL  149,735 5.56 6.76 
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8. Religion  

Given that individuals could be discriminated based on religious membership or based on their 

expression of religiosity, religion is one possible dimension which allows for the identification of a 

possible vulnerable group.   

However, the EU-LFS offers no measurements for religious membership or religiosity. Addi-

tionally, there is no way to identify those in religious work.   
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9. Disability 

9.1 Introduction  

Disabled persons experience employment and wage gaps compared to the non-disabled population 

(Jones, 2008; Kruse et al., 2018; Mann & Wittenburg. 2015). However, there is no singular definition 

for disability used across European micro surveys (Shima et al., 2008). For example, the European 

Health Interview Survey (EHIS) and EU Statistics on Income and Living Conditions (EU-SILC) 

include limitations of general activity that are impacted for a minimum of six months (Eurostat Glos-

sary, 2019). The United Nations Convention on the Rights of Persons with Disabilities states that 

‘those who have long-term physical, mental, intellectual, or sensory impairments which in interaction with various bar-

riers may hinder their full and effective participation in society on an equal basis with others.’ (UNCRPD, 2006, 

p. 4).  

In the EU-LFS, the only direct mention of disability is about economic status. The survey offers 

no direct questions about having a disability apart from its impact on finding and maintaining work. 

In this way, individuals with disabilities who are employed or respond that they are out of work for 

other reasons are not captured. Additionally, several variables that include response categories that 

directly mention disabilities are grouped with general short- or long-term illness. Therefore, we 

cannot be sure if these individuals identify as disabled or with other forms of illness. Additionally, 

there are no other variables which we could use to identify disabled individuals as we do for the other 

vulnerable groups.  

Here, we offer two operationalisations, a first stricter operationalisation that includes respondents who 

identified themselves as ‘permanently disabled’ in one or more survey items (MAINSTAT and 

WSTAT1Y). The second operationalisation refers individuals who selected responses that identified 

short-term illness or disability (NOWKREAS, HOURREAS, SEEKREAS, LEAVEREAS, 

FTPTREAS, MAINTSTAT and WSTAT1Y). By including this second operationalisation, we expand 

the scope to acknowledge the variety of definitions and identification needs for research about disa-

bilities in the European labour market. 

9.2 Variables  

Name of variable in the data set 

MAINSTAT. 

Description 

Main labour status. 

Code 

1:  Carries out a job or profession, including unpaid work for a family business or holding, including 

an apprenticeship or paid traineeship, etc. 

2:  Unemployed. 

3:  Pupil, student, further training, unpaid work experience. 

4:  In retirement or early retirement or has given up business. 

5:  Permanently disabled. 

6:  In compulsory military service. 
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7:  Fulfilling domestic tasks. 

8:  Other inactive person. 

9:  Not applicable (a child less than 15 years). 

Blank: No answer. 

Notes  

- Only Austria, Switzerland, Czech Republic, Denmark, Estonia, Greece, Lithuania, Malta, Finland 

and Sweden have compulsory military service. 

- There is no information available from Germany and Great Britain. 

- Only the main occupation is reported (as self-identified). 

- Those on extended leave are included in category 8. 

Name of variable in the data set 

WSTAT1Y. 

Description 

The situation regarding activity one year before the survey. 

Code 

1: Carries out a job or profession, including unpaid work for a family business or holding, including 

an apprenticeship or paid traineeship, etc. 

2:  Unemployed. 

3:  Pupil, student, further training, unpaid work experience. 

4:  In retirement or early retirement or has given up business. 

5:  Permanently disabled. 

6:  In compulsory military service. 

7:  Fulfilling domestic tasks. 

8:  Other inactive person. 

9:  Not applicable (a child less than 15 years). 

Blank: No answer. 

Notes  

- This variable is comparable to MAINSTAT but not with ILOSTAT. 

- Everyone older than 15 years of age. 

- No information is available for Ireland. 

Name of variable in the data set 

NOWKREAS. 

Description 

Reasons for not having worked at all though having a job. 

Code 

00: Bad weather. 

01: Slack work for technical or economic reasons. 

02:  Labour dispute. 

03:  School education or training. 

04:  Own illness, injury or temporary disability. 

05:  Maternity leave. 

06:  Parental leave (from 2006, together with code 05 before). 
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07:  Holidays. 

08: Compensation leave (within the framework of working time banking or an  

annualised hour contract). 

09:  Other reasons (e.g. personal or family responsibilities). 

99:  Not applicable (WSTATOR =1, 3-5, 9). 

Notes 

WSTATOR is labour status during the reference week: 

- did any work for pay or profit during the reference week: 

- 1: One hour or more (including family workers but excluding conscripts on compulsory military 

or community service); 

- 2: Was not working but had a job or business from which he/she was absent during the reference 

week (including family workers but excluding conscripts on compulsory military or community 

service); 

- 3: Was not working because of lay-off; 

- 4: Was a conscript in compulsory military or community service; 

- 5: Other (15 years or more) who neither worked nor had a job or business during the reference 

week; 

- 9: Not applicable (child less than 15 years old). 

Name of variable in the data set 

FTPTREAS. 

Description 

Reasons for part-time work. 

Code 

1: Person is undergoing school education or training. 

2: Of own illness or disability. 

3: Looking after children or incapacitated adults. 

4: Other family or personal reasons (from 2006). 

5: Person could not find a full-time job. 

6: Of other reasons. 

9: Not applicable (FTPT¹2). 

Blank: No answer. 

Notes 

Full-time/Part-time distinction (FTPT): 

- 1: Full-time job; 

- 2: Part-time job; 

- 9: Not applicable (WSTATOR=3-5,9); 

- Blank: No answer. 

Name of variable in the data set 

HOURREAS. 

Description 

The main reason for hours actually worked during the reference week being different from the 

person’s usual hours. 
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Code 

- A person has worked more than usual due to: 

- 1: Variable hours (e.g. flexible working hours); 

- 16: Overtime; 

- 02: Other reasons. 

- A person has worked less than usual due to: 

- 03: Bad weather; 

- 04: Slack work for technical or economic reasons; 

- 05: Labour dispute; 

- 06: Education or training; 

- 07: Variable hours (e.g. flexible working hours); 

- 08: Own illness, injury or temporary disability; 

- 09: Maternity or parental leave; 

- 10: Special leave for personal or family reasons; 

- 11: Annual Holidays; 

- 12: Bank Holidays; 

- 13: The start of/change in a job during the reference week; 

- 14: End of a job without taking up a new one during the reference week; 

- 15: Other reasons; 

- 97: Person having worked usual hours during the reference week  

(HWUSUAL=HWACTUAL=01-98); 

- 98: Person whose hours vary considerably from week to week or month to month and who did 

not state a reason for a divergence between the actual and usual hours (HWUSUAL=00 and 

HOURREAS#01-16); 

- 99: Not applicable (WSTATOR=2-5,9 or HWUSUAL=blank or HWACTUAL=blank); 

- Blank: No answer. 

Notes 

- WSTATOR is labour status during the reference week: 

- did any work for pay or profit during the reference week: 

- 1: One hour or more (including family workers but excluding conscripts on compulsory military 

or community service); 

- 2: Was not working but had a job or business from which he/she was absent during the refer-

ence week (including family workers but excluding conscripts on compulsory military or com-

munity service); 

- 3: Was not working because on lay-off; 

- 4: Was a conscript in compulsory military or community service; 

- 5: Other (15 years or more) who neither worked nor had a job or business during the reference 

week; 

- 9: Not applicable (child less than 15 years old). 

- HWUSUAL is the number of hours per week usually worked in main job: 

- 00-98: hours worked;  

- 99: Not applicable;  

- Blank: no response.  

- HWACTUAL is the number of hours actually worked during the reference week in the main job: 

- 00-98: hours worked; 

- 99: Not applicable; 

- Blank: no response.  
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Name of variable in the data set 

LEAVREAS. 

Description: 

The main reason for leaving the last job or business. 

Code 

00: Dismissed or made redundant. 

01: A job of limited duration has ended. 

02: Looking for children or incapacitated children. 

03: Other personal or family responsibilities. 

04: Own illness or disability. 

05: Education or training. 

06: Early retirement. 

07: Normal retirement. 

08: Compulsory military or community service. 

09: Other reasons. 

99: Not applicable (EXISTPR =0,9, blank, or EXISTPR =1 and did not work in the last 8 years). 

Blank: No answer. 

Notes 

EXISTPR is the existence of previous employment experience: 

- 0: Person has never been in employment (purely occasional work, such as vacation work, compul-

sory military or community service are not to be considered as employment); 

- 1: Person has already been in employment (purely occasional work, such as vacation work, compul-

sory military or community service are not to be considered as employment); 

- 9: Not applicable (WSTATOR=1,2 or 9); 

- Blank: No answer. 

Name of variable in the data set 

SEEKREAS. 

Description 

Reasons for not searching for employment. 

Code 

1: Awaiting recall to work (persons on lay-off). 

2: Of own illness or disability. 

3: Looking after children or incapacitated adults. 

4: Of other personal or family responsibilities. 

5: Of education or training. 

6: Of retirement. 

7: Of a belief that no work is available. 

8: Of other reasons. 

9: Not applicable (SEEKWORK≠3). 

Blank: No answer. 

Notes 

- SEEKWORK is seeking employment during the previous four weeks: 

- 1: Person has already found a job which will start within a period of at most 3 months; 
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- 2: Person has already found a job which will start in more than 3 months; 

- 3: Person is not seeking employment and has not found any job to start later; 

- 4: Person is seeking employment; 

- 9: Not applicable (WSTATOR=1,2 or 9 and SIGNISAL ≠ 3) or age equal or greater than 75. 

9.3 Identifying in the Data set  

Operationalisation 1 (DISABILITY) 

This operationalisation only includes individuals who identified themselves as ‘Permanently disabled’ 

in response to questions about their main employment status (MAINSTAT = 5) or their activity one 

year before the survey (WSTAT1Y = 5). While a majority of respondents (~60%) responded 

‘Permanently disabled’ to both MAINSTAT and WSTAT1Y, there is a significant population that 

did not (~40%). This indicates that we can gather information on disabled individuals who are active 

in the labour market.  

Operationalisation 2 (TEMPDIS) 

This operationalisation includes the sample identified in the first operationalisation. However, it 

introduces a population who also responded that ‘Own illness, injury or temporary disability’ con-

flicted with their ability to work (NOWKREAS = 4, HOURREAS = 8, SEEKREAS = 2, 

LEAVEREAS = 4, and FTPTREAS = 2). The wording of this response complicates the reliability 

of identifying individuals who are disabled. However, as discussed above, this operationalisation was 

included to acknowledge the variety of definitions utilised in research.  

9.4 Sample sizes and missing values    

For main labour status (MAINSTAT), significant values are missing for Norway, and no values are 

reported for the United Kingdom and Germany. The EU-LFS Database User Guide states that this 

question is optional and therefore not available for certain countries (Eurostat, 2019a, p. 26). The 

survey item about the respondents’ situation regarding economic activity one year before the survey 

(WSTAT1Y), has significant missing values for Finland, Luxembourg, Ireland, and Sweden. For 

Finland, Sweden, and Luxembourg the missing values can be explained by the usage of special files 

by these countries. There is no reason listed for Ireland. For the variable reasons for part-time work 

(FTPTREAS), Slovenia has a significant portion of missing values. This is consistent with the EU-

LFS Database User Guide (Eurostat, p. 69), which states that Slovenia provides no responses for 

FTPTREAS and TEMPREAS.  
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Table 7a. Sample sizes of permanently disabled respondents – DISABILITY 

Country DISABILITY % of the 
country 
sample 

Weighted 
% of the 
country 
sample 

Country DISABILITY % of the 
country 
sample 

Weighted 
% of the 
country 
sample 

AT 942 1.28 1.39 IS 357 5.02 4.58 

BE  2,217 5.08 4.93 IT  6,371 1.83 1.63 

BG 832 2.44 2.26 LT  1,455 4.13 3.52 

CH  1,526 2.36 3.23 LU 526 1.61 1.90 

CY 326 2.11 1.88 LV  489 3.23 2.51 

CZ  951 2.39 2.28 MT 209 1.44 1.24 

DE  8,440 1.60 1.59 NL  3,248 4.01 4.43 

DK 1,706 4.47 5.00 NO 1,569 7.60 8.22 

EE  721 3.97 3.78 PL   6,769 4.05 4.29 

ES 3,743 3.63 3.45 PT 1,323 2.06 1.64 

FI   2,679 2.99 3.68 RO   398 0.31 0.29 

FR   4,401 2.06 2.08 SE  2,916 3.31 2.72 

GR 1,443 1.60 1.49 SI 434 1.31 1.22 

HR  346 1.53 1.37 SK 1,490 4.20 3.89 

HU   3,137 3.61 2.93 UK  3,003 2.66 3.45 

IE 2,716 3.49 3.37 TOTAL  66,683 2.48 2.69 

Table 7b. Sample sizes of illness, injury, temporary or permanently disabled respondents – TEMPDIS 

Country TEMP DIS % of the 
country 
sample 

Weighted 
% of the 
country 
sample  

Country TEMP DIS % of the 
country 
sample 

Weighted 
% of the 
country 
sample  

AT 3,698 5.02 5.13 IS 782 11.01 10.38 

BE  3,201 7.34 7.05 IT  12,042 3.46 3.24 

BG 1,443 4.23 3.88 LT  2,031 5.77 4.79 

CH  3,674 5.68 6.67 LU 1,194 3.65 4.09 

CY 647 4.19 3.82 LV  773 5.11 4.00 

CZ  1,882 5.73 4.52 MT 440 3.04 2.83 

DE  29,749 5.65 5.62 NL  6,558 8.10 8.47 

DK 3,002 7.86 8.67 NO 3,207 15.53 16.05 

EE  1,466 8.07 7.58 PL   9,917 5.94 6.34 

ES 6,877 6.66 6.39 PT 6,578 10.26 8.84 

FI   4,977 5.55 6.72 RO   4,783 3.69 3.16 

FR   10,987 5.14 5.37 SE  9,073 10.47 7.86 

GR 1,807 2.00 1.89 SI 1,562 4.71 4.79 

HR  1,394 6.18 5.34 SK 2,240 6.31 5.97 

HU   4,839 5.56 4.68 UK  4,941 6.02 5.82 

IE 4,323 5.55 5.38 TOTAL  150,087 5.58 5.75 

 



 

 

45 

10. Part II – Monitoring vulnerable groups 

10.1 Challenges when using direct survey estimates 

After we have presented the different possibilities how selected vulnerable groups can be identified 

and operationalised in the anonymised EU-LFS 2018 data set, we are turning now to the question of 

how we can monitor the labour market inclusion and/or exclusion of those groups using in particular 

Small Area Estimation methods (SAE). SAE methodologies are seen as a possible solution to over-

come some of the challenges of direct estimation procedures. 

To monitor whether vulnerable groups are well integrated into the labour market the EU-LFS 

offers the possibility to estimate classical labour market indicators (such as employment rates, unem-

ployment rates, share of permanent and temporary contracts etc.) for them. This can be done for a 

variety of pre-defined indicators for 31 European Countries. However, a core challenges is how 

accurate are those indicators if they are based on direct survey estimates. Many of the defined vul-

nerable groups are what we could call ‘unplanned domains’ for the EU-LFS. This means that in each 

European country the sampling scheme of the EU-LFS was not designed to obtain reliable estimates 

for vulnerable groups, and therefore the corresponding direct estimates - that is estimates based only 

on the survey data - are characterised by a very high variability.  

A common index used to evaluate the reliability of the estimates is the coefficient of variation (CV) 

which is defined as the ratio of the standard deviation σ to the mean  

CV =
𝜎

𝜇
 × 100 

Usually, in Official Statistics, an estimate with a CV greater than 33.3% is considered to be unreliable 

and is therefore not recommended for release. Estimates with a CV between 16.6 and 33.3% must 

be released with caveats because their sampling variability is quite high, while estimates with a CV 

smaller than 16.6% are of sufficient accuracy and have no release restrictions (Statistics Canada, 

2016). As a general rule, in the application field also in Europe, estimates that can be published are 

those with a CV of less than 25%.  

10.2 Small Area Estimation methodologies 

One of the possible solutions to reduce the variability of direct estimates is to resort to SAE meth-

odologies (Pratesi, 2016). The main idea of SAE methodologies is to use auxiliary variables to build 

model-based estimates with increased efficiency with respect to direct estimates. The increase of the 

estimates’ efficiency is related to the goodness of fit of the specified model. Within model-based small 

area methods we can distinguish between two main groups: unit-level models and area-level models.  

In unit-level models the model-based estimates are a linear combination of the direct information 

available for the sampled units, and a regression synthetic prediction for the non-sampled units. The 

fixed part of this regression model links the target values to some known auxiliary variables that are 

also known for the units belonging to the larger area to which the small areas of interest belong to. 

The area-specific random effects are instead introduced in the regression model in order to take into 

account the between area variation. Instead, area-level model-based estimates are a linear combination of 

the area direct estimate and a predicted component based on a linear mixed model. The model relates 

the parameter of interest to known auxiliary variables for each of the areas that constitute the partition 
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of the whole population. In this work we use area-level models given the unavailability of unit level 

auxiliary variables for all the countries of interest.  

The Fay and Herriot (Fay III and Herriot, 1979) model is an area-level SAE model (hereafter the 

FH model) that relates small area direct survey estimates to area-level covariates without sampling 

error. The FH model is widely used because of its flexibility in combining different sources of infor-

mation with different error structures. Let 𝜽 be the m × 1 vector of the parameters of inferential 

interest, with j = 1, . . . , m and let 𝜽̂ be its design unbiased direct estimator vector. The FH model is 

composed by a sampling model:  

𝜽̂ = 𝜽 + 𝒆 

and a linking model:  

𝜃𝑗 = 𝑐𝑗
𝑇𝜷 + 𝑣𝑗 

where 𝒆 is a m-vector of independent sampling errors normally distributed with mean vector 0 and 

known diagonal variance matrix Φ = diag(𝜙𝑗), with 𝜙𝑗 representing the sampling variances of the 

direct estimators of the area parameters of interest, 𝑐𝑗 is a vector of p known covariates, β is a p-vector 

of unknown regression coefficients and 𝑣𝑗 ’s are area specific random effects normally distributed 

with mean equal to zero and common unknown variance ψ. It is assumed that 𝒆 and 𝑣𝑗 are inde-

pendent.  

The FH model is a widely used technique to break down estimates into sub-domains when co-

variates without sampling error coming from sources such as census and administrative archives are 

available. When this is not the case, there is the need to account for the measurement error in the 

covariates, otherwise FH estimators can be worst of the corresponding direct estimators in terms of 

precision and the estimated MSEs of FH estimators can give a misleading notion of precision. NSIs 

don’t release covariates from census and administrative archives for selected vulnerable groups, as a 

consequence the FH model is not applicable. Ybarra and Lohr (2008) introduced a Fay-Herriot model 

extension that accounts for measurement error in covariates, e.g. when auxiliary information comes 

from surveys.  

This leads to two alternatives in this paper:(i) considering covariates from the EU-LFS survey, 

which, however, are not so many; (ii) re-construct the vulnerable groups for which estimates are 

required in another survey which provides a richer set of auxiliary variables (e.g. EU-SILC covariates); 

but this can, however, lead to a slightly different definition of the groups of interest.  

In the framework of this paper we use the software R (R Core Team, 2021), version 4.1.1, and the 

packages sae (Molina and Marhuenda, 2015) and emdi (Kreutzmann et al., 2019) to obtain the direct 

and SAE estimates of the proposed indicators for the considered vulnerable groups. A collection of 

examples on the use of SAE models for analysing poverty rates can be found in Pratesi (2016). 

Deliverable 10.6 of the InGRID-2 project also reports an application of SAE for estimation of reli-

able local educational poverty indicators. 

To reduce CVs we propose to use a Ybarra Lohr model (YL) (Ybarra & Lohr, 2008) as there is no 

publicly available auxiliary information from sources such as the census or administrative data, there-

fore without sampling error, for the vulnerable groups considered in this report. The emdi package 

(Kreutzmann et al., 2019) of the R software allows to produce model-based estimated based on the 

YL using the command fh. These models are area-level models, so nationwide covariates are needed 

for the vulnerable group of interest. These covariates can be obtained from the EU-SILC survey after 

having reconstructed the population of the vulnerable groups to be compared on the EU-SILC. It is 

important that the reconstruction of the groups is as precise as possible. Unfortunately, this is not 

always possible with two different surveys. It is therefore necessary to consider a small distortion of 

the groups due to an imperfect overlap of the defined vulnerable groups.  
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11. Direct estimates for unemployment rates of 

selected vulnerable groups using the EU-LFS 

2018  

In the following sections we demonstrate the challenges of direct estimates and the potentials of SAE 

methodologies to overcome those based on an example. More concretely, we focus on the unem-

ployment rate as the relevant labour market indicator and three vulnerable groups (migrants, single 

parents and the intersection between being a migrant and a single parent). Given that we have pro-

vided various possibilities to define and identify vulnerable groups in the EU-LFS in the first part of 

the paper, for simplicity reasons we focus on the first definition for migrants and single parents. This 

means we define migrants as an individual with the same nationality and country of birth, which is 

different from the country of residency. A single parent is defined as one adult (windowed, divorced, 

legally separated, or single) with own co-residing children under 18 years old but without a co-residing 

spouse (or non-partner adult). Direct estimates can be obtained using the sae package (Molina & 

Marhuenda, 2015) of the R software with the command direct.  

11.1 Unemployment rates of migrants  

For migrants it is possible to obtain direct estimates of unemployment rates for 31 countries in 

Europe. As can be seen from Figure 1, the unemployment rates for this group range from 0.1% 

(Czech Republic) to 18.5 % (Greece). However, EU-LFS sample sizes when selecting only migrants 

are small especially for four countries (Bulgaria, Czech Republic, Croatia and Hungary – see Table 8). 

Therefore, as elaborated before, the direct estimates of those countries might be highly problematic 

as they cannot be considered reliable. This is indeed the case as their CV is bigger than 33.3 % (see 

Figure 1).  
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Figure 1. Unemployment rates for migrants – direct estimates 

 

Table 8. Sample size of migrants for 31 European countries 

 

Figure 2. Unemployment rates for migrants – CVs of direct estimates 

 
Source EU-LFS-2018, own calculations 
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11.2 Unemployment rates of single parents  

Considering the group single parents we can obtain direct unemployment estimates from the EU-LFS 

only for 28 countries in Europe, because the sample size is equal to zero (no sampled single parents) 

in Switzerland, Norway and Island (see Figure 3). However, we can see that for the remaining coun-

tries, the unemployment rates of single parents vary between 1.85% in Malta and 20.9% in Greece. 

When comparing the sample sizes of this group (see Table 9) to the migrant group before, we can 

already identify that in more countries the sample size is rather small. This increases the problem of 

unreliable estimates which is also reflected in Figure 4 showing that for a higher number of countries 

the CV is over the threshold of 33.3%. 

Figure 3. Unemployment rates for single parents - direct estimates 

 

Table 9. Sample size of single parents for 28 European countries 

 

Source EU-LFS-2018, own calculations 



 

 

50 

Figure 4. Unemployment rates for single parents - CVs of direct estimates 

 
Source EU-LFS-2018, own calculations 

11.3 Unemployment rates of single parent with a migrant background  

When considering insertions between vulnerable groups, the problem of sample size becomes 

increasingly important in the EU-LFS 2018, as it is not planned for the estimation of indicators for 

these often rather small groups. Table 10 shows the sample size for the vulnerable group ‘Single 

parent with a migrant background’ in the 26 available European countries (only sample sizes different 

from zero). If we look at the direct estimated unemployment rates across countries in Figure 5, they 

vary between 0.2% in Lithuania and 29.1% in Greece. As indicated before, Table 10 reveals that 

across nearly all countries, however, the sample sizes are very small, in most cases less than 100 units. 

This inevitably leads to very unreliable direct estimates of the unemployment rate for this group. 

Figure 6 shows that only for two countries (Germany and Italy) reliable estimates can be produced, 

while for 12 countries the estimates must be considered totally unreliable.  

Table 10. Sample size of single parents with migration background for 26 European countries 

 

Source EU-LFS-2018, own calculations 
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Figure 5. Unemployment rates for single parents with migration background - direct estimates 

 
*  
Source  

Figure 6. Unemployment rates for single parents with migration background - CVs of direct estimates 

 
Source EU-LFS-2018, own calculations 

11.4 Challenges of direct estimates  

As seen in the previous sections, direct estimates of indicators for vulnerable groups using data from 

EU-LFS 2018 may not be reliable due to the small sample size. In this case it is necessary to resort 

to SAE estimation methods to try to decrease the coefficient of variation.  

However, the small sample size is not the only problem that may arise when using the EU-LFS 

survey to estimate indicators for vulnerable groups. One core issue is that the survey weights used to 

compute the direct estimates for the EU-LFS should sum up to the total of the population of interest. 

As already specified, the EU-LFS is not designed to carry out surveys for vulnerable groups: there-

fore, weights should be recalibrated. However, this is not always possible. In fact, to recalibrate the 

weights it is necessary to know the exact number of persons belonging to the vulnerable group resid-

ing in the countries of interest. While this is possible for some vulnerable groups, such as women or 
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certain age groups, it cannot be done for migrants or single parents or their intersection, as this 

information is not publicly available. As a consequence of this problem, in some countries  

emp + unemp + inactive + compulsory military services ≠ 1 

The weights are therefore not able to report to the population total and the labour market is not 

correctly represented.  

In this paper we decide to not to further examine and explore this problem. It should, however be 

the subject of important future applicative and methodological studies in official statistics. As a con-

sequence, in the following section of the paper we focus solely on the problem of the EU-LFS small 

sample sizes. Specifically, we propose to use the Ybarra Lohr model (Ybarra & Lohr, 2008) to try to 

reduce the CVs of the proposed estimates.  
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12. Small Area Estimates – a possible solution?  

As elaborated in section 10.2. Small Area Estimation methods offer a possible solution to reduce 

CVs and increase the reliability of estimates. In the framework, of this paper we propose to use a 

Ybarra Lohr model (YL) (Ybarra & Lohr, 2008) as there is no publicly available auxiliary information 

from sources such as the census or administrative data2 for the selected vulnerable groups. The emdi 

package (Kreutzmann et al., 2019) of the R software allows to produce model-based estimated based 

on the YL using the command fh. These models are area-level models, so nationwide covariates are 

needed for the vulnerable group of interest. Unfortunately, the EU-LFS does not contains many 

variables that can be used as covariates in the SAE models. These covariates can be obtained from 

an alternative data source, namely the EU-SILC survey. Even though the variables included in the 

EU-LFS and the EU-SILC are highly comparable, it is of utmost importance to reconstruct the 

operationalisation of the selected vulnerable groups as precise as possible. Of course, we can consider 

that a small distortion of the group definition can be present which, however, is probably not influ-

encing in a relevant way the final findings on the present applications. 

Considering the potential correlation with the unemployment rate, we chose the median of the 

equivalised income in the country for the considered group and the average of the age of the individuals in the 

group at national level as covariates. It should be underlined that the choice of the covariates is a 

fundamental step when we want to produce estimates at a small area level. In fact, the efficiency 

gained by the estimates at the unplanned domain level (for the vulnerable group) will be the greater 

when the covariates are well correlated with the target variable. It is therefore necessary, if one is 

interested in more than one indicator, to select the best covariates for each indicator separately. It 

should be also pointed out that estimates can be produced only for countries for which covariates 

are available.  

12.1 Unemployment rates of migrants  

Figure 7 maps the unemployment rates across 31 countries estimated by using the proposed YL 

model. Comparing those estimates with the corresponding direct estimates they are not remarkably 

different from each other. This is a good result as the correlation of direct and model-based estimates 

should always be rather high. As concerns the reduction of the direct estimates’ CVs, we can observe 

an improvement. As showed in Figure 8, we have now 23 model-based estimates with a CV in the 

lower class in comparison to 20 of direct estimates. Therefore, thanks to the SAE model we observe 

a reduction of the CV for three of the countries with an intermediate level of variability, while the 

reduction is less effective for the countries with higher CVs for the direct estimates.  

 

2  Those data sources would be ideal as they are not affected by any sampling error. 
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Figure 7. Unemployment rates for migrants, YL estimates 

 

Figure 8. Unemployment rates for migrants - CVs of YL estimates 

 
Source EU-LFS-2018, own calculations 

12.2 Unemployment rates of single parents  

For the vulnerable group ‘single parent’ YL estimates are represented in Figure 9. Also here we 

obtained a high correlation between the direct and model-based estimates when comparing this figure 

to Figure 3. For this group Figure 10 shows that, in comparison to the corresponding direct estimates, 

the SAE model improves the CV from the highest class of values to the second for three countries 

(Sweden, Luxembourg and Croatia) and form the second to the lowest class of values for other three 

countries (Cyprus, Estonia, Czech Republic).  
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Figure 9. Unemployment rates for single parents - CVs of YL estimates 

 

Figure 10. Unemployment rates for single parents - CVs of YL estimates 

 
Source EU-LFS-2018, own calculations 

12.3 Unemployment rates of single parent with a migrant background  

The most challenging vulnerable group considered in this report is that defined by the intersection 

between being a single parent and a migrant. For this group the unemployment rate estimates 

obtained by applying the YL model show a lower correlation with respect to the corresponding direct 

estimates (see comparison between Figure 11 and Figure 5). Moreover, in this case even after the use 

of the SAE model, most of the estimates’ CVs remain unreliable (Figure 12). This might be related 

to the fact that the sample sizes for this groups are very low, and that we are using a SAE model with 

auxiliary variables also affected by measurement (survey) error. Therefore, for this vulnerable group 

additional models should be tested, for example using census or administrative data auxiliary variables 

that specifically refer to the defined vulnerable group. 
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Figure 11. Unemployment rates for single parents with migration background - YL estimates 

 

Figure 12. Unemployment rates for single parents with migration background - CVs of YL estimates 

 
Source EU-LFS-2018, own calculations 

 



 

 

57 

13. Discussion and conclusion  

This paper aimed at providing a) an evaluation and guideline how seven pre-defined vulnerable 

groups in the labour market we can be identify and operationalise in the EU-LFS 2018; and b) an 

explorative study on how statistically reliable indicators (focusing on the unemployment rate) can be 

obtained for a selection of vulnerable groups (migrants, single parents and single parents with a 

migrant background) in Europe using Small Area Estimation (SAE) methods. 

The paper started by building on Besamusca and Steinmetz (2019) work on measurements of vul-

nerable groups in European microdata sets. For each vulnerable group, we constructed operationali-

sations and used the accessible measurements from the EU-LFS. Reflecting on the work presented 

in this paper, we identify larger findings that relate to post-hoc identification of vulnerable groups.  

The first is that the sample size of identifiable respondents in vulnerable groups is greatly dependent 

on the definition utilised (see Figures 13 and 14).  

Figure 13. Proportion of vulnerable groups (%) based on combined indicators across the EU-LFS 2018 

 
Source EU-LFS-2018, own calculations 

For some vulnerable groups, such as gender and age groups, the operationalisation is straightforward. 

There exists a general census in the research community on how to define these groups. Additionally, 

in the EU-LFS, there are survey items which directly correlate with these definitions. For other vul-

nerable groups, like migrants, disabled persons, and single parents, sample sizes vary greatly by oper-

ationalisation. For example, when using years of residency to identify migrants, as in operationalisa-

tion 3, the sample size overall is 245,260. When we use nationality and country of birth to identify 

migrants, such as operationalisation 1 and 2, the total sample size is 149,735. When identifying single 

parents, the sample size depended on the age cut off for children in the household. In the EU-LFS, 

they use 25 years old as the age restriction for a child. In some of our definitions, we lowered that 
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requirement to 18 years old. This changed the sample size from 35,416 to 29,623 when the age limit 

was lowered. This draws attention to the importance of definitions that researchers choose to use 

when identifying groups. It is important to tailor definitions utilised to the aim of their research and 

consider how augmenting the definitions used will impact outcomes.  

Figure 14. Proportion of the detailed single vulnerable group indicators (%) across the EU-LFS 2018 

 
Source EU-LFS-2018, own calculations 

This also connects to issues we had with the availability of measurements. For some vulnerable groups, 

there were items in the EU-LFS which directed connected respondents to the group status, such as 

age. A majority of the vulnerable groups had to be measured indirectly by using related or tangential 

items. This impacts who of the vulnerable groups we can measure. Members of these groups are not 

homogenous in identification. In other words, although all individuals are within the same group, 

they may not identify the same. For example, for gender minorities, we were limited to a binary 

indicator which does not allow us to capture transgender or non-binary individuals. Another example 

of the availability of measurements impact whom we can identify is the identification of disabled 

status. This had to be done by using response items about economic status. This limits us to only 

identifying those respondents out of work due to a disability, making it impossible to identify disabled 

individuals who are employed or are not employed for other reasons. In the identification of sexual 

minorities, we could only identify same-sex couples living in the same household as there existed no 

possibilities for other types of measurements of sexual minorities. Additionally, there were data 

restrictions like anonymisation procedures and limited detailed household data.  

The next issue we encountered was related to duplicate responses from the same participants. The 

EU-LFS is collected quarterly and appended into a yearly file. Respondents are re-sampled in different 

quarters; this gives the EU-LFS a semi-panel structure. This procedure, however, varies from country 

to country. All countries have one-quarter of overlap between waves or panels, except for Germany 

(Eurostat, 2019b). The most common design used by 15 countries is the 2-(2)-2 design, ‘where sampled 

units are interviewed for two consecutive quarters, then stay out of the sample for the next two quarters and are included 

again two more times afterwards.’ (Eurostat, 2019b, p. 8). However, it is unclear what country uses what 

panel design. For some research projects, the presence of repeated responses from the same indi-

viduals is not an issue. We decided to remove repeated responses because we wanted to see how 

many individuals are identifiable within the EU-LFS. The special EU-LFS files also create duplicates 
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because the sample in the special files are a sub-sample of the standard EU-LFS. A respondent might 

have a more detailed response in the special file and an anonymised entry from the standard EU-

LFS. Additionally, because each respondent does not receive a unique identification code which is 

repeated when re-sampled, it provides challenging to know exactly who is repeated and who is not. 

We used the household identification number (HHNUM), the quarter in which the survey took place 

(QHHNUM), country (COUNTRY), year (YEAR), and household sequence number 

(HHSEQNUM) to remove duplicates. Additionally, in Denmark, the household numbers (HHNUM) 

are shuffled or re-set ever quarter. Therefore, we choose only to retain one-quarter of the survey, 

which had the largest sample size. See our do-file, ‘EULFS_dofile1’, to see the complete handling of 

duplicates.  

A further issue was the transparency about data cleaning, harmonisation, and anonymisation. The main diffi-

culty is in understanding what processes take place at the national level or centrally at Eurostat. From 

sampling strategies to anonymisation, countries can dictate choices. This causes some issues when 

trying to analyse the EU-LFS in a cross-national context. For example, for the variable about nation-

ality (NATIONAL), there is no singular mode of anonymizing the countries into groupings. The EU-

LFS does provide documentation on this (Eurostat, 2019a), however, it would be useful if there was 

a single document that aggregated the country level variations for all elements of the EU-LFS. 

Including sampling framework, country level-variation of variables, anonymisation, harmonisation 

and so-forth. This information is currently available in various EU-LFS documentation; however, its 

centralisation would greatly benefit research. This would also work on clarifying at what level of the 

data management these steps are taken. In the second part of the paper, we focused on the question 

how vulnerable groups can best be monitored with respect to their labour market inclusion and/or 

exclusion using single indicators. Given that the EU-LFS is not designed to target specific groups in 

the population, direct estimates for labour market indicators are often not reliable due to very small 

sample sized of these groups. Therefore, the question addressed in this paper was in how far Small 

Area Estimation methodologies can overcome this fundamental weakness of direct estimates, namely 

their unreliability. Our first explorative exercise shows the strong potential of SAE methods. Focus-

ing on one labour market indicator (unemployment rate) we could shows that for all selected vulner-

able groups (migrants, single parents and their intersection) the application of SAE models success-

fully reduced the variability of the unemployment estimates for those groups. However, the results 

were not on the same level for all the groups. Specifically, we observed that the proposed SAE model 

was less effective in reducing the variability of the unemployment rates of the migrant single parents. 

In this case the very small sample sizes - ranging from 760 to just one unit in two countries - represent 

a challenge: the SAE model could be improved, for example, by trying to use auxiliary variables from 

census or administrative archives that are specifically related to the defined vulnerable group. Future 

applications could be devoted to this specific problem, also exploring the results obtained when 

estimating also other indicators (e.g. employment rate) for all the vulnerable groups defined in the 

first part of this report. 

Therefore, although our results suggest that SAE models can be used to improve the efficiency of 

the estimates, it is useful to summarise that several open problems still need to be addressed. First of 

all, a careful specification of the SAE regression models is needed, as this can be crucial especially for 

very specific vulnerable groups as the ones defined as an intersection of different groups (e.g. being 

a single parent and a migrant). Second, from a methodological point of view the survey weights used 

in the analyses presented in this report could not be recalibrated: is therefore of utmost importance 

to study statistical methods that can overcome this problem. Third, in the anonymised EU-LFS data 

the original sample weights were not available: their inclusion should be strongly considered as further 

elaborations using the original sample weights could help in decreasing the estimates’ accuracy.  

Turning finally to the limitations of our paper overall, one is related to the fact that both - the 

identification as well as the monitoring part - are only based on one year of the EU-LFS. The EU-LFS 

started in 1960 with six original member states (Eurostat, 2020). It would be possible to repeat the 
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process done here with previous years. The main issue, for the identification, would be concerning 

the availability of variables in previous years and changing standards of data handling. For example, 

the variable which measures nationality (NATIONAL) changed the anonymisation process after 

2007. Thus, one would need to be cognisant of these changes when appending the different years. 

For the monitoring part, it would be also interesting to explore if the use of SAE temporal models 

could help in increasing the reliability of the target estimates, provided that auxiliary variables are also 

available for the same years. 

Moreover, in the second part of the paper – we focus only on the estimation of one single indicator 

- the unemployment rate - for three selected vulnerable groups. Given, that the first part of the paper 

identified seven vulnerable groups (without considering their intersection) it would be interesting to 

extend this exercise to a broader range of vulnerable groups as well as to different labour market 

indicators (employment rate, part-time rates, permanent employment rates etc.). This would also pro-

vide more insights into whether and when SAE methods work. Moreover, this study could be 

extended by combining several estimated labour market indicators in one unique composite indicator. 

The use of composite indicators can be of help especially for policy makers, as they combine a variety 

of information on one single value. In this case, however, we have to consider that the reliability of 

composite indicators is closely linked to the reliability of the single indicators that compose them. 

The issue of how to estimate the variability of composite indicators has been addressed in Deliverable 

13.6 of the InGRID-2 project. Moreover, Deliverable 10.6 specifically addressed the definition of a 

composite indicator by combining model-based indicators estimated using SAE methodologies. 

Future studies could therefore devoted to the application of the same ideas to the estimation com-

posite labour market indicators for vulnerable groups.  
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appendix 1  

Table a1. Total sample size and sample size per country 

Country Sample size % of the total 
sample 

Country Sample size % of the total 
sample 

AT 73,702 2.74 IS 7,103 0.26 

BE 43,637 1.62 IT  347,544 12.92 

BG 34,128 1.27 LT  35,217 1.31 

CH 64,727 2.41 LU 32,710 1.22 

CY 15,380 0.57 LV  15,120 0.56 

CZ 39,823 1.48 MT 14,499 0.54 

DE 52,6517 19.57 NL  80,970 3.01 

DK 102,780 1.42 NO 20,653 0.77 

EE 18,173 0.68 PL   166,977 6.21 

ES 103,237 3.84 PT 64,097 2.38 

FI 89,738 3.33 RO 129,787 4.82 

FR 213,354 7.94 SE  86,654 3.22 

GR 90,371 3.36 SI 33,144 1.23 

HR 22,547 0.84 SK 35,491 1.32 

HU 87,000 3.23 UK  81,881 3.05 

IE 77,875 2.89 TOTAL  2,690,814 100  

Source EU-LFS 2018 
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Table a2. Sample size of variables used to construct the age indicators 

Country AGE Missing % of the 
country 
sample 

Country AGE Missing % of the 
country 
sample 

AT 73,702 0 2.68 IS 7,103 0 0.26 

BE  43,637 0 1.58 IT  347,544 0 12.62 

BG 34,128 0 1.24 LT  35,217 0 1.28 

CH  64,727 0 2.35 LU 32,710 0 1.19 

CY 15,431 0 0.56 LV  15,120 0 0.55 

CZ  39,823 0 1.45 MT 14,499 0 0.53 

DE  526,517 0 19.11 NL  80,970 0 2.94 

DK 38,185 0 3.73 NO 20,653 0 0.75 

EE  18,173 0 0.66 PL   166,977 0 6.06 

ES 103,237 0 3.75 PT 64,097 0 2.33 

FI   89,738 0 3.26 RO   129,787 0 4.71 

FR   213,615 0 7.74 SE  86,654 0 3.15 

GR 90,371 0 3.28 SI 33,144 0 1.20 

HR  22,547 0 0.82 SK 35,491 0 1.29 

HU   87,000 0 3.16 UK  81,881 0 2.97 

IE 77,875 0 2.83 TOTAL 2,754,836 0 100.00 

Source EU-LFS 2018 

Table A3 to Table A5: Sample size of variables from the EU-LFS used to construct sexual orientation 

indicators 

Table a3. Relationship to reference person in the household (HHLINK) 

Country HHLINK = 2  Missing % of the 
country 
sample 

Country HHLINK = 2 Missing  % of the 
country 
sample 

AT 18,105 0 24.57 IS 0 7,105 0.00  

BE  10,549 0 24.17 IT  85,833 0 24.70 

BG 7,925 0 23.22 LT  7,765 0 22.05 

CH  0 64,727 0.00 LU 6,246 0 19.10 

CY 3,849 0 24.94 LV  2,890 0 19.11 

CZ  10,213 0 25.65 MT 3,579 0 24.69 

DE  134,056 0 25.46 NL  21,511 0 26.57 

DK 1,705 30,380 21.84 NO 4,299 0 20.82 

EE  4,195 0 23.08 PL   40,815 0 24.44 

ES 25,530 0 23.73 PT 16,267 0 25.38 

FI   12,012 43,014 25.71 RO   31,458 0 24.24 

FR   50,587 0 23.68 SE  2,907 74,583 24.08 

GR 24,012 0 26.57 SI 7,996 0 24.13 

HR  5,268 0 23.36 SK 8,553 0 24.10 

HU   20,566 0 23.64 UK  20,201 0 24.59 

IE 17,421 0 22.37 TOTAL  606,313 219,809 24.54 
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Table a4. Presence of the partner of the person in the same household (HHPARTNR) 

Country HHPARTNR 
= 1 

Missing % of the 
country 
sample 

Country HHPARTNR 
= 1 

Missing  % of the 
country 
sample 

AT 36,947 0 50.13 IS 0 7,105 0.00  

BE  21,098 0 48.35 IT  175,351 0 50.45 

BG 17,515 0 51.32 LT  17,153 0 48.71 

CH  0 64,727 0.00 LU 7,940 15,100 45.09 

CY 7,931 0 51.40 LV  6,263 0 41.42 

CZ  21,077 0 52.93 MT 7,270 0 50.16 

DE  270,335 0 51.34 NL  43,122 0 53.26 

DK 3841 30,380 49.21 NO 0 20,653 0.00 

EE  8,765 0 48.23 PL   86,947 0 52.07 

ES 52,682 0 51.03 PT 33,729 0 52.62 

FI   26,146 43,014 55.96 RO   72,792 0 52.07 

FR   101,455 0 47.49 SE  5,969 74,583 49.45 

GR 48,967 0 54.18 SI 18,005 0 54.32 

HR  11,411 0 50.61 SK 18,229 0 51.36 

HU   42,495 0 48.84 UK  41,372 0 50.37 

IE 35,118 0 45.10 TOTAL  1,239,925 255,562 46.08 

Table a5. Household type (HHCOMP) 

Country HH COMP = 
20, 21, 22, 23 

Missing % of the 
country 
sample 

Country HH COMP = 
20, 21, 22, 23 

Missing  % of the 
country 
sample 

AT 39,693 0 53.86 IS 0 7,105 0.00 

BE  26,289 0 60.24 IT  180,375 0 51.09 

BG 13,447 0 39.40 LT  17,256 0 49.00 

CH  0 64,727 0.00 LU 9,285 15,100 28.39 

CY 8,154 0 52.84 LV  6,072 0 40.16 

CZ  23,289 0 58.48 MT 6,630 0 43.88 

DE  303,712 0 57.68 NL  55,298 0 68.29 

DK 4,977 30,380 13.03 NO 0 20,653 0.00 

EE  10,705 0 58.91 PL   87,261 0 52.26 

ES 53,373 0 51.70 PT 32,926 0 51.37 

FI   33,843 43,014 37.71 RO   55,655 0 42.88 

FR   126,161 0 59.06 SE  8,074 74,583 9.32 

GR 50,440 0 55.81 SI 17,755 0 53.57 

HR  9,469 0 42.00 SK 15,862 0 44.69 

HU   43,244 0 49.71 UK  46,211 0 56.26 

IE 43,721 0 56.14 TOTAL  1,328,907 255,562 49.39 

Table a6 - a14: Sample size of variables from the EU-LFS used to construct single parent variable. 
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Table a6. Household type (HHCOMP) 

Country HH COMP = 
11, 12, 13  

Missing % of the 
country 
sample 

Country HH COMP = 
11, 12, 13 

Missing  % of the 
country 
sample 

AT 2,993 0 4.06 IS 0 7,105 0.00 

BE  2,800 0 6.42 IT  10,585 0 3.05 

BG 774 0 2.27 LT  2,664 0 7.56 

CH  0 64,727 0 LU 695 15,100 2.12 

CY 505 0 3.27 LV  1,101 0 7.28 

CZ  1,950 0 4.90 MT 360 0 2.48 

DE  23,052 0 4.38 NL  4,402 0 5.44 

DK 805 30,380 2.11 NO 0 20,653 0.00 

EE  1,541 0 8.48 PL   5,699 0 3.41 

ES 3,748 0 3.63 PT 2,815 0 4.39 

FI   1,905 43,014 2.12 RO   1,932 0 1.49 

FR   17,174 0 8.04 SE  705 74,583 0.81 

GR 1,852 0 2.05 SI 758 0 2.29 

HR  389 0 1.73 SK 745 0 2.10 

HU   2,995 0 3.44 UK  6,443 0 7.84 

IE 4,485 0 5.76 TOTAL  105,872 255,562 3.93 

Table a7. Definition of child and adult (HHPERS) 

Country HHPERS = 4  Missing % of the 
country 
sample 

Country HHPERS = 4  Missing  % of the 
country 
sample 

AT 59,360 0 80.54 IS 0 7,105 0.00 

BE  32,560 0 74.62 IT  281,482 0 80.99 

BG 29,249 0 85.70 LT  28,165 0 79.98 

CH  0 64,727 0.00 LU 13,779 15,100 78.25 

CY 12,027 0 77.94 LV  12,124 0 80.19 

CZ  31,792 0 79.83 MT 11,872 0 81.90 

DE  427,277 0 81.15 NL  59,064 0 72.95 

DK 5,686 30,380 72.85 NO 0 20,653 0.00 

EE  13,292 0 73.14 PL   130,511 0 78.16 

ES 81,728 0 79.19 PT 51,546 0 80.42 

FI   34,867 43,014 74.62 RO   110,695 0 85.29 

FR   159,235 0 74.54 SE  8,929 74,583 73.97 

GR 75,090 0 83.09 SI 25,982 0 78.39 

HR  18,295 0 81.14 SK 28,622 0 80.65 

HU   69,610 0 80.01 UK  62,889 0 76.56 

IE 55,707 0 71.53 TOTAL  1,931,435 255,562 79.31 
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Table a8. Marital status (MARSTAT) 

Country MAR STAT 
= 0 or 1 

Missing % of the 
country 
sample 

Country MAR STAT 
= 0 or 1 

Missing  % of the 
country 
sample 

AT 42,376  0 57.50 IS 3,708 96 52.19 

BE  26,440 0 60.59 IT  181,243 0 52.15 

BG 17,616 0 51.62 LT  17,036 0 48.37 

CH  27,652 0 42.72 LU 16,047 962 49.06 

CY 7,555 0 48.96 LV  9,100 4 60.19 

CZ  21,565 0 54.15 MT 7,388 0 50.97 

DE  285,062 0 54.14 NL  44,471 11 54.92 

DK 24,052 0 62.99 NO 11,838 19 57.32 

EE  11,580 0 63.72 PL   82,683 0 49.52 

ES 55,577 0 53.83 PT 34,395 0 53.66 

FI   50,272 307 56.02 RO   60,036 0 46.26 

FR   136,131 0 63.73 SE  51,562 191 59.50 

GR 41,812 0 46.27 SI 13,395 4,702 40.71 

HR  10,974 0 48.67 SK 18,395 0 51.83 

HU   51,842 0 59.59 UK  48,042 0 58.49 

IE 45,833 0 58.85 TOTAL  1,455,775 6,294 54.10 

Table a9. Presence of the father and/or mother of the person in the same household (HHPARENT) 

Country HHPARENT 
= 1 or 2  

Missing % of the 
country 
sample 

Country HHPARENT 
= 1 or 2  

Missing  % of the 
country 
sample 

AT 4,449 0 6.04 IS 0 7,105 0.00 

BE  5,035 0 11.54 IT  23,600 0 6.79 

BG 3,361 0 9.85 LT  4,315 0 12.25 

CH  0 64,727 0.00 LU 971 15,100 2.97 

CY 930 0 6.03 LV  2,097 0 13.87 

CZ  3,085 0 7.75 MT 1,097 0 7.57 

DE  27,432 0 5.21 NL  4,008 0 4.95 

DK 620 38,380 1.62 NO 0 20,653 0.00 

EE  1,748 0 9.62 PL   13,785 0 8.26 

ES 9,115 0 8.83 PT 5,629 0 8.78 

FI   1,652 43,014 1.84 RO   9,412 0 7.25 

FR   22,222 0 10.40 SE  541 74,583 0.62 

GR 5,022 0 5.56 SI 2,318 0 6.99 

HR  2,022 0 8.97 SK 3,360 0 9.47 

HU   9,051 0 10.40 UK  7,901 0 9.62 

IE 6,494 0 8.34 TOTAL  181,272 255,562 6.74 
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Table a10. Presence of the partner of the person in the same household (HHPARTNR) 

Country HHPARTNR  
= 2 

Missing % of the 
country 
sample 

Country HHPARTNR  
= 2 

Missing  % of the 
country 
sample 

AT 36,570 0 49.62 IS 0 7,105 0.00 

BE  22,539 0 51.65 IT  172,193 0 49.55 

BG 16,613 0 48.62 LT  18,050 0 51.25 

CH  0 64,727 0.00 LU 9,670 15,100 54.91 

CY 7,425 0 48.12 LV  8,857 0 58.58 

CZ  18,746 0 47.07 MT 7,225 0 49.84 

DE  250,496 0 47.58 NL  37,848 0 46.74 

DK 2,960 30,380 50.74 NO 0 20,653 0.00 

EE  9,361 0 51.51 PL   80,030 0 47.93 

ES 50,555 0 48.97 PT 30,368 0 47.38 

FI   20,423 43,014 43.71 RO   56,995 0 43.91 

FR   111,801 0 52.34 SE  6,098 74,583 50.52 

GR 41,404 0 45.82 SI 15,139 0 45.68 

HR  11,136 0 49.39 SK 17,262 0 48.64 

HU   44,505 0 51.16 UK  40,509 0 49.31 

IE 42,757 0 54.90 TOTAL  82,144 255,565 48.81 

Table a11. Presence of the children of the person in the same household (HHCHILDR) 

Country HH 
CHILDR = 1 

Missing % of the 
country 
sample 

Country HH 
CHILDR = 1 

Missing  % of the 
country 
sample 

AT 21,622 0 29.34 IS 0 7,105 0.00 

BE  11,453 0 26.25 IT  114,339 0 32.90 

BG 11,737 0 34.39 LT  11,095 0 31.50 

CH  0 64,727 0.00 LU 4,994 15,100 28.36 

CY 5,216 0 33.80 LV  4,584 0 30.32 

CZ  11,717 0 29.42 MT 5,273 0 36.38 

DE  127,210 0 24.16 NL  25,757 0 31.81 

DK 2,159 30,380 27.66 NO 0 20,653 0.00 

EE  6,033 0 33.20 PL   58,174 0 34.84 

ES 37,287 0 36.12 PT 22,693 0 35.40 

FI   12,611 43,014 26.99 RO   44,534 0 34.31 

FR   59,032 0 27.63 SE  3,432 74,583 28.43 

GR 27,517 0 30.45 SI 12,359 0 37.29 

HR  8,239 0 36.54 SK 12,794 0 36.05 

HU   27,058 0 31.10 UK  22,745 0 27.69 

IE 25,030 0 32.14 TOTAL  736,694 255,562 30.25 
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Table a12. Number of children in the household (aged less than 15 years) (HHNB0014) 

Country HHNB  
0014> 0 

Missing % of the 
country 
sample 

Country HHNB  
0014 > 0 

Missing  % of the 
country 
sample 

AT 25,775 0 34.97 IS 0 7,105 0.00 

BE  17,646 0 40.44 IT  111,225 0 32.00 

BG 9,320 0 27.31 LT  11,941 0 33.91 

CH  0 64,727 0.00 LU 5,826 15,100 17.81 

CY 6,061 0 39.28 LV  5,639 0 37.29 

CZ  14,017 0 35.20 MT 4,666 0 32.19 

DE  167,714 0 31.85 NL  32,981 0 40.62 

DK 3,183 30,380 8.34 NO 0 20,653 0.00 

EE  8,380 0 46.11 PL   66,930 0 40.08 

ES 36,479 0 35.34 PT 21,631 0 33.75 

FI   18,836 43,014 20.99 RO   31,199 0 24.04 

FR   88,646 0 41.50 SE  5,298 74,583 6.11 

GR 26,333 0 29.14 SI 11,271 0 35.36 

HR  7,414 0 32.88 SK 12,265 0 34.56 

HU   30,427 0 34.97 UK  34,344 0 41.81 

IE 36,631 0 47.04 TOTAL  845,646 255,562 31.68 

Table a13. Age of the youngest child in the household (aged less than 25 years) (HHAGEYG) 

Country HHAGEYG 
0-24 

Missing % of the 
country 
sample 

Country HHAGEYG 
0-24 

Missing  % of the 
country 
sample 

AT 31,646 41,871 42.94 IS 0 7,105 0.00 

BE  22,871 20,766 52.41 IT  151,890 195,654 43.70 

BG 13,050 21,078 38.24 LT  15,926 19,277 45.22 

CH  0 64,727 0.00 LU 8,500 24,210 25.99 

CY 7,462 7,894 48.36 LV  6,738 8,382 44.56 

CZ  17,583 22,240 44.15 MT 6,258 8,237 43.17 

DE  204,541 316,290 38.85 NL  45,438 35,532 56.12 

DK 4,323 33,858 11.32 NO 0 20,653 0.00 

EE  10,163 7,963 55.92 PL   84,590 82,387 50.66 

ES 50,170 53,067 48.60 PT 29,807 34,290 46.50 

FI   23,629 65,954 26.33 RO   50,847 78,940 39.18 

FR   109,098 104,158 51.07 SE  6,444 86,654 7.44 

GR 34,501 55,870 38.18 SI 16,582 16,562 50.03 

HR  10,265 12,282 45.53 SK 16,530 18,961 46.58 

HU   38,913 48,087 44.73 UK  39,231 42,650 47.76 

IE 44,426 33,449 57.05 TOTAL  1,101,422 1,582,600 40.93 
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Table a14. Age of the youngest child in the household (aged less than 15 years) (HHAGE15) 

Country HHAGE14  
0-14 

Missing % of the 
country 
sample 

Country HHAGE14  
0-14 

Missing  % of the 
country 
sample 

AT 25,590 47,927 34.72  IS 0 7,105 0.00 

BE  17,646 25,991 40.44 IT  111,225 236,319 32.00 

BG 9,320 24,808 27.31 LT  11,927 23,276 33.87 

CH  0 64,727 0.00 LU 5,826 26,884 17.81 

CY 5,986 9,370 38.79 LV  5,639 9,481 37.29 

CZ 14,017 25,806 35.20 MT 4,666 9,829 32.19 

DE  162,028 358,803 30.77 NL  32,891 48,079 40.62 

DK 3,179 35,002 8.33 NO 0 20,653 0.00 

EE  8,33 9,793 45.85 PL   66,930 100,047 40.08 

ES 36,479 66,758 35.34 PT 21,631 42,466 33.75 

FI   18,681 70,902 20.82 RO   31,199 98,588 24.04 

FR   88,287 124,969 41.33 SE  5,294 81,356 6.11 

GR 26,333 64,038 29.14 SI 11,721 21,423 35.36 

HR  7,414 15,133 32.88 SK 12,265 23,226 34.56 

HU   30,427 56,573 34.97 UK  34,081 47,800 41.49 

IE 36,631 41,244 47.04 TOTAL  845,646 1,838,376 31.43 

Table a15 to Table a18: Sample size of variables from the EU-LFS used to construct migrant indica-

tors. 

Table a15. Nationality (NATIONAL) 

Country NATIONAL 
≠ 0 

No Answer % of the 
country 
sample 

Country NATIONAL 
≠ 0 

No Answer  % of the 
country 
sample 

AT 9,663 83 13.11 IS 346 1 4.87 

BE  5,043 82 11.56 IT  25,988 3 7.48 

BG 75 22 0.22 LT  288 0 0.82 

CH  18,804 1 29.05 LU 12,769 0 39.04 

CY 2,731 1 17.70 LV  1,852 28 12.25 

CZ  528 9 1.33 MT 620 266 4.28 

DE  51,566 135 9.79 NL  3,183 829 3.93 

DK 2,270 71 5.94 NO 1,764 24 8.54 

EE  2,064 0 11.36 PL   759 100 0.45 

ES 5,314 0 5.15 PT 1,369 20 2.14 

FI   2,255 54 2.51 RO   69 0 0.05 

FR   13,567 188 6.35 SE  5,863 211 6.77 

GR 3,767 28 4.17 SI 1,291 27 3.90 

HR  93 9 0.41 SK 70 1 0.20 

HU   376 0 0.43 UK  6,593 31 8.03 

IE 6,862 167 8.81 TOTAL  187,802 2,391 6.98 
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Table a16. Country of birth (COUNTRYB) 

Country COUNTRYB 
≠ ‘000-Own 

Country’ 

No Answer % of the 
country 
sample 

Country COUNTRYB 
≠ ‘000-Own 

Country’ 

No Answer  % of the 
country 
sample 

AT 11,953 0 16.22 IS 672 20 9.46 

BE  7,300 29 16.73 IT  31,724 0 9.13 

BG 108 26 0.32 LT  2,103 0 5.97 

CH  22,200 214 34.30 LU 12,059 4,498 36.87 

CY 3,115 0 20.19 LV  1,871 0 12.37 

CZ  1,188 16 2.98 MT 440 489 3.04 

DE  85,380 33 16.22 NL  5,807 776 7.17 

DK 3,112 24 8.15 NO 2,816 208 13.63 

EE  1,769 3 9.73 PL   1,482 148 0.89 

ES 8,029 0 7.78 PT 4,412 17 6.99 

FI   3,917 64 4.36 RO   108 0 0.08 

FR   25,055 637 11.26 SE  15,196 169 17.54 

GR 4,754 0 5.26 SI 3,142 53 9.48 

HR  2,252 46 9.99 SK 355 1 1.00 

HU   2,435 0 1.65 UK  10,285 31 12.52 

IE 11,122 188 14.28 TOTAL  284,161 7,690 10.56 

Table a17. Years of residence in this member state (YEARESID) 

Country YEARESID 
≠ 0 

No Answer % of the 
country 
sample 

Country YEARESID 
≠ 0 

No Answer  % of the 
country 
sample 

AT 11,950 3 16.21 IS 106 586 1.49 

BE  7,297 32 16.72 IT  31,096 628 8.95 

BG 134 0 0.39 LT  2,103 0 5.97 

CH  22,375 39 34.57 LU 11,685 4,872 35.72 

CY 3,115 0 20.19 LV  1,767 104 11.69 

CZ  1,184 20 2.97 MT 929 0 6.41 

DE  83,900 1,513 15.93 NL  5,721 862 7.07 

DK 2,558 578 6.70 NO 3,005 19 14.55 

EE  1,717 55 9.45 PL   1,594 36 0.95 

ES 8,028 1 7.78 PT 4,429 0 6.91 

FI   1,610 2,371 1.79 RO   108 0 0.08 

FR   24,196 668 11.33 SE  15,158 207 17.49 

GR 4,754 0 5.26 SI 3,195 0 9.64 

HR  2,285 13 10.13 SK 356 0 1.00 

HU   1,435 0 1.65 UK  10,175 141 12.39 

IE 10,880 430 13.97 TOTAL  278,845 13,178 10.36 
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Table a18. Age at which person last established their usual residence in the country (AGERESID) 

Country AGE RESID 
≠ 0 

Missing % of the 
country 
sample 

Country AGE RESID 
≠ 0 

Missing  % of the 
country 
sample 

AT 11,533 3 15.65 IS 94 586 1.32 

BE  6,811 32 15.61 IT  30,551 628 8.61 

BG 130 0 0.38 LT  2,077 0 5.90 

CH  22,115 39 34.17 LU 16,470 4,872 35.46 

CY 3,067 0 19.88 LV  1,857 104 11.59 

CZ  1,136 20 2.85 MT 890 0 6.14 

DE  82,044 1,513 15.39 NL  6,137 862 6.51 

DK 2,530 578 6.63 NO 3,024 19 14.55 

EE  1,597 55 8.79 PL   1,627 36 0.95 

ES 7,673 1 7.43 PT 4,324 0 6.75 

FI   1,536 2,371 1.71 RO   95 0 0.07 

FR   23,041 668 10.79 SE  15,170 207 17.27 

GR 4,754 0 5.26 SI 3,045 0 9.19 

HR  2,212 13 9.81 SK 353 0 0.99 

HU   1,413 0 1.62 UK  10,093 141 12.12 

IE 10,505 430 13.49 TOTAL  283,213 13,178 10.04 

Table a19 to Table a25: Sample size of variables from the EU-LFS used to construct disabled indica-

tors. 

Table a19. Main status (MAINSTAT) 

Country MAIN STAT 
= 5 

Missing % of the 
country 
sample 

Country MAIN STAT 
= 5  

Missing  % of the 
country 
sample 

AT 872 0 1.18 IS 340 0 4.79 

BE  1,979 0 4.54 IT  5,928 0 1.71 

BG 810 0 2.37 LT  1,342 0 3.81 

CH  1,302 598 2.03 LU 404 594 1.26 

CY 324 0 2.10 LV  452 1,982 0.03 

CZ  881 0 2.21 MT 189 0 0.61 

DE  6,047 0 1.15 NL  2,624 32 1.22 

DK 1,547 0 4.05 NO 757 10,432 0.84 

EE  617 0 3.40 PL   6,196 9,116 1.95 

ES 3,200 6,226 3.30 PT 1,297 0 3.19 

FI   2,320 98 2.59 RO   309 0 1.03 

FR   3,788 1,690 1.79 SE  2,804 464 2.19 

GR 1,368 0 1.51 SI 405 0 0.23 

HR  336 0 1.49 SK 1,428 0 0.01 

HU   2,880 8,834 3.69 UK  0 66,656 0.00 

IE 2,716 18 3.49 TOTAL  55,462 106,740 1.24 
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Table a20. Situation with regard to activity one year before survey (WSTAT1Y) 

Country WSTAT 1Y = 
5 

Missing % of the 
country 
sample 

Country WSTAT 1Y = 
5 

Missing  % of the 
country 
sample 

AT 846 0 1.15 IS 310 73 4.41 

BE  1,866 0 4.28 IT  5,816 0 1.67 

BG 815 0 2.39 LT  1,335 0 3.79 

CH  1,248 593 1.95 LU 246 14,464 1.35 

CY 308 0 2.00 LV  445 1,983 3.39 

CZ  850 1 2.13 MT 183 0 1.26 

DE  7,353 294 1.40 NL  1,959 10,429 2.78 

DK 1,280 8,382 4.29 NO 1,362 732 6.84 

EE  361 2 1.99 PL   6,232 9,116 3.95 

ES 3,063 5,483 3.13 PT 1,245 0 1.94 

FI   1,400 41,141 2.88 RO   396 0 0.31 

FR   3,718 2,261 1.76 SE  1,109 52,504 3.25 

GR 1,316 0 1.46 SI 385 0 1.16 

HR  338 5 1.50 SK 1,381 0 3.89 

HU   2,958 8,834 3.78 UK  3,003 67 3.66 

IE 0 61,416 0.00 TOTAL  53,127 217,780 2.15 

Table a21. Reasons for not having worked at all though having a job (NOWKREAS) 

Country NOWK 
REAS = 4 

Missing % of the 
country 
sample 

Country NOWK 
REAS = 4  

Missing  % of the 
country 
sample 

AT 827 0 1.12 IS 84 0 1.18 

BE  568 0 1.30 IT  1,103 0 0.32 

BG 53 0 0.16 LT  188 0 0.53 

CH  730 0 1.13 LU 240 0 0.73 

CY 91 0 0.59 LV  81 0 0.54 

CZ  462 0 1.16 MT 14 0 0.10 

DE  8,178 0 1.55 NL  1,004 0 1.24 

DK 314 0 0.82 NO 496 0 2.40 

EE  135 0 0.74 PL   1,270 0 0.76 

ES 1,076 0 1.04 PT 1,007 0 1.57 

FI   828 0 0.92 RO   16 0 0.01 

FR   2,461 0 1.15 SE  1,765 0 2.04 

GR 38 0 0.04 SI 318 0 0.96 

HR  209 0 0.93 SK 365 0 1.03 

HU   354 0 0.41 UK  578 0 0.70 

IE 480 0 0.62 TOTAL  25,333 0 0.94 
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Table a22. Reasons for part-time work (FTPREAS) 

Country FTPT REAS 
= 2 

Missing % of the 
country 
sample 

Country FTPT REAS 
= 2 

Missing  % of the 
country 
sample 

AT 358 0 0.49 IS 121 9 1.71 

BE  351 0 0.80 IT  487 51 0.14 

BG 15 2 0.04 LT  125 0 0.35 

CH  573 69 0.89 LU 93 71 0.28 

CY 38 0 0.25 LV  26 2 0.17 

CZ  266 0 0.67 MT 32 8 0.22 

DE  2,910 779 0.55 NL  918 2,107 1.16 

DK 538 2 1.41 NO 454 1,086 2.32 

EE  160 1 0.88 PL   323 0 0.19 

ES 80 21 0.08 PT 410 0 0.64 

FI   509 35 0.57 RO   168 0 0.13 

FR   1,177 1,055 0.55 SE  1,694 1,105 1.98 

GR 7 62 0.01 SI 0 1,515 0.00 

HR  41 0 0.18 SK 101 0 0.28 

HU   413 0 0.47 UK  263 53 0.32 

IE 170 41 0.22 TOTAL  12,821 8,074 0.48 

Table a23. Main reason for hours actually worked during the reference week being different from person’s 

usually hours (HOURREAS) 

Country HOUR REAS 
= 8 

Missing % of the 
country 
sample 

Country HOUR 
REAS = 8 

Missing  % of the 
country 
sample 

AT 342 0 0.46 IS 69 526 1.05 

BE  76 0 0.17 IT  347 0 0.10 

BG 5 0 0.01 LT  19 0 0.05 

CH  335 124 0.52 LU 81 50 0.25 

CY 37 0 0.24 LV  4 0 0.03 

CZ  37 0 0.09 MT 51 0 0.35 

DE  2,029 1,390 0.39 NL  722 392 0.90 

DK 270 1,651 0.74 NO 490 755 2.46 

EE  56 0 0.31 PL   111 0 0.07 

ES 48 118 0.05 PT 121 1 0.19 

FI   477 22 0.53 RO   64 0 0.05 

FR   579 0 0.27 SE  1,798 501 2.09 

GR 21 0 0.02 SI 164 0 0.49 

HR  19 0 0.08 SK 62 0 0.17 

HU   51 0 0.06 UK  305 77 0.37 

IE 109 6 0.14 TOTAL  8,899 5,613 0.33 
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Table a24. Main reason for leaving last job or business (LEAVREAS) 

Country LEAV REAS 
= 4 

Missing % of the 
country 
sample 

Country LEAV REAS 
= 4 

Missing  % of the 
country 
sample 

AT 1,195 0 1.62 IS 231 19 3.26 

BE  717 0 1.64 IT  1,673 199 0.48 

BG 287 0 0.84 LT  445 0 1.26 

CH  740 0 1.14 LU 250 85 0.77 

CY 151 0 0.98 LV  267 0 1.77 

CZ  431 1 1.08 MT 109 0 0.75 

DE  6,389 54 1.21 NL  1,258 448 1.56 

DK 456 0 1.19 NO 506 4 2.45 

EE  380 0 2.09 PL   2,242 0 1.34 

ES 1,604 1,172 1.57 PT 1,571 0 2.45 

FI   641 0 0.71 RO   752 0 0.58 

FR   1,437 0 0.67 SE  995 1,329 1.17 

GR 324 0 0.36 SI 159 0 0.48 

HR  109 2 0.48 SK 544 0 1.53 

HU   918 0 1.06 UK  1,207 12 1.47 

IE 914 8 1.17 TOTAL  28,902 3,333 1.08 

Table a25. Reasons for not searching for an employment (SEEKREAS) 

Country SEEK REAS 
= 2 

Missing % of the 
country 
sample 

Country SEEK REAS 
= 2 

Missing  % of the 
country 
sample 

AT 1,322 0 1.79 IS 434 218 6.30 

BE  1,679 1 3.85 IT  7,123 95 2.05 

BG 1,250 0 3.66 LT  1,436 0 4.08 

CH  1,350 68 2.09 LU 415 5,084 1.50 

CY 413 0 2.68 LV  530 0 3.51 

CZ  322 1 0.81 MT 247 0 1.70 

DE  10,889 0 2.07 NL  3,499 532 3.35 

DK 1,530 0 4.01 NO 1,204 1,809 6.39 

EE  851 0 4.68 PL   6,488 8,808 4.10 

ES 4,194 123 4.07 PT 4,159 0 6.49 

FI   2,027 189 2.26 RO   4,250 0 3.27 

FR   5,403 2,138 2.55 SE  3,397 229 3.93 

GR 1,496 275 1.66 SI 931 5 2.81 

HR  1,029 33 4.57 SK 1,424 0 4.01 

HU   3,599 0 4.14 UK  2,890 79 3.52 

IE 3,102 105 3.99 TOTAL  78,892 19,792 2.95 
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appendix 2  Stata Do-files and R Code 

a2.1 EULFS_dofile1 

*=======================================================* 

*                              Description of the do-file                           * 
/*=======================================================* 

*This do-file is part of WP11 and WP13 of the Horizon2020-INGRID2 project and the Deliver-

able 13.1.  

It is the first part of a series of do-files which provide a guideline on   

a)  how different vulnerable groups can be identified in the European Union Labour Force Survey 

(EU-LFS) of 2018, which is a follow-up of Deliverable 13.1 (Besamusca and Steinmetz 2019). 

b) the creation of different multi-dimensional indicators on the working conditions of vulnerable 

groups (and their intersections) in the labour market (see additional do-file ‘EULFS_dofile2’) 

In addition, this do-file is accompanied by a document ‘XXX’ which details the construction of the 

different vulnerable groups based on the available measures, the descriptions of the variables 

from the EU-LFS used, the definitions utilised in the construction of the indicators, and the 

country sample sizes of the identified groups.  

This do-file appends the 2018 yearly country-specific files of the EU-LFS and cleans the data for 

usage with the second do-file ‘EULFS_dofile2’.  

This file can also be used just to append the EU-LFS for general usage. 

The file is laid out as follows: 

1. Information on the data sets 

2. Setting paths and installing ados  

3. Converting the CSV files to Stata Files   

4. Converting the special files from CSV into Stata files   

5A. Appending the country data sets for vulnerable group’s identification   

5B. Appending the country data sets for general purposes   

//How to use this file  

*The only requirement for using this file is to have access to the 2018 EU-LFS files (the general and 

the particular files).  

*The global directories will need to be reset to match your working environment.  

*Please also read below on the file naming conventions used in this do-file. If your file names do not 

match the ones used in this file, the code will not run properly.  

//File naming conventions  

In this do-file, we use the following naming conventions for the data files. You are free to deviate 

from this strategy; you would have to replace the files' names within this code with your own. 

*Original standard EU-LFS CSV files 
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For the original CSV files from the EU-LFS, we use the ISO country code, the year, underscore, and 

y. Using Austria as an example: 
AT2018_y.csv 

*Modified standard EU-LFS DTA files  

For the modified data sets that are now DTA files, we write  

EULFS, underscore, the ISO country code, underscore, and the year.  

EULFS_AT_2018.dta 

*Original special EU-LFS CSV Files  

We use ISO country code, year, underscore, y, underscore, and SPEC for the special files in the 

original CSV format. Using Denmark as an example: DK2018_y_SPEC.csv 

*Modified special EU-LFS DTA files  

We write EULFS, _ISO country code, underscore, year, underscore, and SPEC for the modified data 

sets that are now DTA files. Using Denmark as an example: EULFS_DK_2018_SPEC.dta 

*========================================================* 
*                             1. Information on the Data sets                           * 
/*=======================================================* 
//Structure of the EU-LFS 

The standard EU-LFS is a cross-sectional household survey covering 31 European countries: 28 EU 

member states and 3 members of the European Free Trade Association (EFTA). Data is provided 

quarterly as well as annually. The EU-LFS also contains a panel structure in which households 

are re-surveyed for five quarters, and then a new sample of households is chosen, except for 

Denmark, where respondents are only resampled twice (for two quarters). The standard EU-LFS 

includes information on core demographics, nationality, and country of birth, labour, employ-

ment, education, training, income, and household structure. The country EU-LFS data sets are 

available for download as CSV files.  

//Annual and yearly data sets  

*The EU-LFS is conducted quarterly with repeated sampling of the same households and individuals.  

This structure gives the EU-LFS a semi-panel structure. A single individual could be repeated up 

to four times within the data set. 

*This do-file starts with the yearly data files. These were compiled from the four quarters of country 

data in 2018.  

//Special files 

Furthermore, four countries covered by the survey have additional special files: Denmark, Finland, 

Sweden, and Luxembourg. These special files contain additional information on household char-

acteristics, which is included in the standard microdata for the other countries covered by the 

EU-LFS. The special files are a sub-sample of the EU-LFS in the respective countries. For 

example, the variable HHPARENT, which measures the father or mother's presence in the same 

household, is only available in the special files for a sub-sample of the EU-LFS for these countries 

(Mack et al., 2016).  

//Ad-hoc modules 
The EU-LFS also publishes annual ad-hoc modules that cover particular and rotating topics. How-

ever, no ad-hoc modules are included in this project.  
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//Countries in the sample  

Total Number of Countries: 31. 

//Country Codes: 

Austria (AT), Belgium(BE), Bulgaria(BG), Switzerland(CH), Cyprus(CY), Czechia (CZ), 

Germany(DE), Denmark(DK), Estonia(EE), Spain(ES), Finland(FI), France(FR), Greece(GR), 

Croatia(HR), Hungary(HU), Ireland(IE), Iceland(IS), Italy(IT), Lithuania(LT), Luxembourg(LU), 

Latvia(LV), Malta(MT),Netherlands(NL), Norway(NO), Poland(PL), Portugal(PT), 

Romania(RO), Sweden(SE), Slovenia(SI), Slovakia(SK), and the United Kingdom(UK). 

*=======================================================*/ 
*                   2. Setting paths and installing ados                     * 
*========================================================* 

//Setting the global directory  

A global directory is a pathway in which the files for a project are accessible and stored. It is usually 

the main project folder. Setting your global directory enables a faster workflow and reduces the 

re-coding. You will have to adapt this code to your situation.  

Your global directory will have to be customised to your situation using the code below. 

*/  

global dir "C:XXXX" 

//Setting global pathways  

*Global pathways are pathways within the global directory. Here we establish two: one for the original 

EU-LFS data sets and one for the modified data sets. The modified data sets include the country 

data sets that have been converted into DTA files and the appended data set.  

*After setting both the global directory and the global pathways, you should not need to adjust the 

code further, unless your file names differ. 

global pathd "$dir\data" //original data 

global pathp "$dir\modified" //modified data 

//Installing ados  

*Ados is a piece of code written by others that can be used to automate functions, such as to identify 

distinct or missing values. These are required for the running of the do-files.   

*Frequency table: Includes frequency of values, percent of the total sample, and valid responses. 

*Example code: fre country   

*=======================================================*/ 
*             3.  Converting the CSV files to Stata Files                    * 
*=======================================================* 

//Background on the files 

*The EU-LFS is available from Eurostat in CSV files  

*We use the 2018 data (July 2019 release edition) 

*To append the files, they have to be converted and saved as DTA files  

//Cleaning the data  

*Some of the variables from the country data sets are in different formats. There are two main for-

mats of stata variables: strings and numeric. Strings contain characters. Numeric contains numer-

ical values.   

*To avoid losing information and have the files append properly, the variables all have to be con-

verted into the same format.  
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*Across the country data sets these are the variables that had to be converted into strings:  

 *hhnum  

 *region1y  

 *region   

 *regionw  

 *hatlfath  

 *hatlmoth  

 *nace1y1d  

 *countr1y  

 *nacepr1d 

 *hhnum 

**Austria (AT) 

import delimited "$pathd\AT2018_y.csv", clear 

tostring hhnum, replace 

tostring region1y, replace  

tostring region, replace 

save "$pathp\EULFS_AT_2018.dta", replace  

**Belgium (BE) 

import delimited "$pathd\BE2018_y.csv", clear  

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace 

save "$pathp\EULFS_BE_2018.dta", replace  

**Bulgaria(BG) 

import delimited "$pathd\BG2018_y.csv", clear  

tostring regionw, replace  

tostring hhnum, replace 

tostring region1y, replace  

tostring region, replace 

save "$pathp\EULFS_BG_2018.dta"  

**Switzerland(CH) 

import delimited "$pathd\CH2018_y.csv", clear  

tostring hatlfath, replace  

tostring hatlmoth, replace  

tostring regionw, replace  

tostring region1y, replace  

tostring region, replace  

save "$pathp\EULFS_CH_2018.dta"  

**Cyprus(CY) 

import delimited "$pathd\CY2018_y.csv", clear  

tostring regionw, replace  

tostring hhnum, replace  

tostring region1y, replace  

tostring region, replace  
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save "$pathp\EULFS_CY_2018.dta" 

**Czechia (CZ) 

import delimited "$pathd\CZ2018_y.csv", clear  

tostring hhnum, replace  

tostring region1y, replace  

tostring region, replace 

save "$pathp\EULFS_CZ_2018.dta"  

**Germany(DE)  

import delimited "$pathd\DE2018_y.csv", clear   

tostring hhnum, replace  

save "$pathp\EULFS_DE_2018.dta" 

**Denmark(DK) 

import delimited "$pathd\DK2018_y.csv", clear  

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace  

tostring hatlfath, replace  

tostring hatlmoth, replace  

save "$pathp\EULFS_DK_2018.dta" 

**Estonia(EE) 

import delimited "$pathd\EE2018_y.csv", clear  

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace  

tostring hatlfath, replace  

tostring hatlmoth, replace 

save "$pathp\EULFS_EE_2018.dta" 

**Spain(ES) 

import delimited "$pathd\ES2018_y.csv", clear  

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace  

save "$pathp\EULFS_ES_2018.dta" 

**Finland(FI) 

import delimited "$pathd\FI2018_y.csv", clear  

tostring hhnum, replace 

tostring hatlfath, replace  

tostring hatlmoth, replace 

save "$pathp\EULFS_FI_2018.dta" 

**France(FR) 
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import delimited "$pathd\FR2018_y.csv", clear   

tostring hhnum, replace 

save "$pathp\EULFS_FR_2018" 

**Greece(GR) 

import delimited "$pathd\GR2018_y.csv", clear  

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace  

save "$pathp\EULFS_GR_2018.dta" 

**Croatia(HR) 

import delimited "$pathd\HR2018_y.csv", clear  

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace   

save "$pathp\EULFS_HR_2018.dta" 

**Hungary(HU) 

import delimited "$pathd\HU2018_y.csv", clear   

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace  

save "$pathp\EULFS_HU_2018.dta" 

**Ireland(IE) 

import delimited "$pathd\IE2018_y.csv", clear  

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace  

tostring nace1y1d, replace 

tostring countr1y, replace  

save "$pathp\EULFS_IE_2018.dta", replace  

**Iceland(IS) 

import delimited "$pathd\IS2018_y.csv", clear  

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace  

tostring hatlfath, replace  

tostring hatlmoth, replace  

save "$pathp\EULFS_IS_2018.dta" 

**Italy(IT) 

import delimited "$pathd\IT2018_y.csv", clear  
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save "$pathp\EULFS_IT_2018.dta" 

**Lithuania(LT) 

import delimited "$pathd\LT2018_y.csv", clear  

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace  

save "$pathp\EULFS_LT_2018.dta" 

**Luxembourg(LU) 

import delimited "$pathd\LU2018_y.csv", clear  

tostring hhnum, replace 

tostring region, replace  

tostring hatlfath, replace  

tostring hatlmoth, replace 

save "$pathp\EULFS_LU_2018.dta" 

**Latvia(LV) 

import delimited "$pathd\LV2018_y.csv", clear  

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace 

save "$pathp\EULFS_LV_2018.dta" 

**Malta(MT) 

import delimited "$pathd\MT2018_y.csv", clear  

tostring regionw, replace   

tostring region, replace  

tostring region1y, replace  

save "$pathp\EULFS_MT_2018.dta" 

**Netherlands(NL) 

import delimited "$pathd\NL2018_y.csv", clear  

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace 

tostring nacepr1d, replace  

save "$pathp\EULFS_NL_2018.dta"  

**Norway (NO) 

import delimited "$pathd\NO2018_y.csv", clear  

tostring regionw, replace   

tostring region, replace  

tostring region1y, replace  

tostring hatlfath, replace  

tostring hatlmoth, replace 

tostring nacepr1d, replace 
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tostring countr1y, replace   

save "$pathp\EULFS_NO_2018.dta" 

**Poland(PL) 

import delimited "$pathd\PL2018_y.csv", clear   

tostring region, replace  

tostring region1y, replace 

save "$pathp\EULFS_PL_2018.dta" 

**Portugal(PT) 

import delimited "$pathd\PT2018_y.csv", clear   

tostring regionw, replace   

tostring region, replace  

tostring region1y, replace  

save "$pathp\EULFS_PT_2018.dta" 

**Romania(RO) 

import delimited "$pathd\RO2018_y.csv", clear   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace  

save "$pathp\EULFS_RO_2018.dta" 

**Sweden(SE) 

import delimited "$pathd\SE2018_y.csv", clear   

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace  

tostring hatlfath, replace  

tostring hatlmoth, replace 

save "$pathp\EULFS_SE_2018.dta" 

**Slovenia(SI)  

import delimited "$pathd\SI2018_y.csv", clear   

tostring regionw, replace   

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace  

save "$pathp\EULFS_SI_2018.dta" 

**Slovakia (SK) 

import delimited "$pathd\SK2018_y.csv", clear  

tostring hhnum, replace 

tostring region, replace  

tostring region1y, replace  

save "$pathp\EULFS_SK_2018.dta" 

**United Kingdom(UK) 

import delimited "$pathd\UK2018_y.csv", clear  
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tostring hhnum, replace  

save "$pathp\EULFS_UK_2018.dta" 

*=======================================================*/ 

*             4. Converting the special files from CSV into Stata files         * 

*========================================================* 

//Information about the files 

*As explained above, the special files provide detailed household information for four countries 

(Denmark, Finland, Luxembourg, and Sweden).  

*Here, those files are converted from CSV into DTA files for appending.  

*We also convert the same variable listed above into strings to retain information. 

*We also create the variable special, which indicates if that response was from a special file. This 

variable will be used later for dropping duplicate responses.  

 *special = 1 if response was from the special file  

 *special = 0 if not 

**Denmark  

import delimited "$pathd\DK2018_y_SPEC.csv", clear  

tab country 

tostring hhnum, replace   

tostring region1y, replace   

tostring region, replace    

tostring regionw, replace   

gen special = 1  

save "$pathp\EULFS_DK_2018_SPEC.dta", replace 

**Finland  

import delimited "$pathd\FI2018_y_SPEC.csv", clear  

tab country 

tostring hhnum, replace  

 gen special = 1  

save "$pathp\EULFS_FI_2018_SPEC.dta", replace 

**Luxembourg 

import delimited "$pathd\LU2018_y_SPEC.csv", clear  

tab country 

tostring hhnum, replace    

tostring region, replace   

gen special = 1  

save "$pathp\EULFS_LU_2018_SPEC.dta", replace  

**Sweden 

import delimited "$pathd\SE2018_y_SPEC.csv", clear  

tab country 

tostring hhnum, replace   

tostring region1y, replace   

tostring region, replace    

tostring regionw, replace     

tostring nace1y1d, replace   

tostring countr1y, replace   
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tostring nacepr1d, replace  

gen special = 1  

save "$pathp\EULFS_SE_2018_SPEC.dta", replace 

*=======================================================*/ 

*             5A. Appending the country data sets for vulnerable groups identification                           

*========================================================* 

*This subsection appends and cleans the 2018 EU-LFS data for preparation to be used with the 

second "EULFS_dofile2" and third "XXX" do-file of the deliverable, which operationalise the 

identified vulnerable groups based on deliverable 13.1 and the outlined definitions (see accom-

panying document "XX") as well as provide the code for the creation of the multi-dimensional 

indicators for vulnerable groups.  

*IMPORTANT: The steps in 5A drops duplicates within the data set. These steps lead to a reduction 

in sample size. If dropping duplicates is not a concern for your analysis, follow the steps below 

in section 5B.  

*If you are using this do-file to identify vulnerable groups and plan to use extended analysis, such as 

regression-based analysis, it is not recommended you follow this step. Instead, follow the steps 

below in 5B.  

//Appending standard country files  

*Start with Austria and working through the standard country data sets alphabetically   

*Appending the standard country data sets into one file   

use "$pathp\EULFS_AT_2018.dta", clear  

append using "$pathp\EULFS_BE_2018.dta" 

append using "$pathp\EULFS_BG_2018.dta" 

append using "$pathp\EULFS_CH_2018.dta"  

append using "$pathp\EULFS_CY_2018.dta" 

append using "$pathp\EULFS_CZ_2018.dta" 

append using "$pathp\EULFS_DE_2018.dta" 

append using "$pathp\EULFS_DK_2018.dta" 

append using "$pathp\EULFS_EE_2018.dta" 

append using "$pathp\EULFS_ES_2018.dta" 

append using "$pathp\EULFS_FI_2018.dta" 

append using "$pathp\EULFS_FR_2018.dta" 

append using "$pathp\EULFS_GR_2018.dta" 

append using "$pathp\EULFS_HR_2018.dta" 

append using "$pathp\EULFS_HU_2018.dta" 

append using "$pathp\EULFS_IE_2018.dta" 

append using "$pathp\EULFS_IS_2018.dta" 

append using "$pathp\EULFS_IT_2018.dta" 

append using "$pathp\EULFS_LT_2018.dta" 

append using "$pathp\EULFS_LU_2018.dta" 

append using "$pathp\EULFS_LV_2018.dta" 

append using "$pathp\EULFS_MT_2018.dta" 

append using "$pathp\EULFS_NL_2018.dta" 

append using "$pathp\EULFS_NO_2018.dta" 

append using "$pathp\EULFS_PL_2018.dta" 

append using "$pathp\EULFS_PT_2018.dta" 

append using "$pathp\EULFS_RO_2018.dta" 
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append using "$pathp\EULFS_SE_2018.dta" 

append using "$pathp\EULFS_SI_2018.dta" 

append using "$pathp\EULFS_SK_2018.dta" 

append using "$pathp\EULFS_UK_2018.dta" 

//Appending the special files  

*Now we append the special files with the standard data set 

append using "$pathp\EULFS_DK_2018_SPEC.dta" 

append using "$pathp\EULFS_FI_2018_SPEC.dta" 

append using "$pathp\EULFS_LU_2018_SPEC.dta" 

append using "$pathp\EULFS_SE_2018_SPEC.dta" 

//Save as one file  

save "$pathp\EULFS_ALL_2018.dta" 

//Selecting only private households 

*Removing all observations not surveyed within a private household 

*The EU-LFS is a household survey. For several of the indicators, respondents must be in house-

holds to be able to construct them.  

*Additionally, to later remove duplicates, we rely on the household codes as individuals do not have 

personal identification codes.  

*Only Cyprus, Denmark, Estonia, France, Iceland, and the United Kingdom report on non-private 

households.  

*hhtype = 1 is a private household  

*hhypte = 2 is living in an institution and surveyed in this institution 

*hhtype = 3 is living in an institution but surveyed in this private household  

*hhtype = 4 is living in another private household on the territory of the country but surveyed in this 

household  

drop if hhtype != 1 & hhtype != 4 & hhtype !=3 

save "$pathp\EULFS_ALL_2018.dta", replace  

*52 observations dropped  

*N =4,405,649 

//Quarter indicator 

*The variable quarter, which should indicate which quarter the data was called in, contains no valid 

information (_A). Instead, we can use qhhnum (quarter household number). qhhnum contains 

information on both the household number and the quarter in which the data was collected. To 

identify the quarters, we recommend this code:  

*The variable quarter in the data set contains no information initially (= _A) 

*This shows the observations available per quarter  

*This is also part of the duplicate routine 

*This code comes from Mack, A., Lengerer, A., & Dickhaut, T. (2016). Anonymised EU-LFS Micro-

data for Research: Background, Resources, and Introduction to Data Handling. p. 17 

drop quarter 

gen quarter=. 

recode quarter .=1 if substr(qhhnum,2,1)=="1" 

recode quarter .=2 if substr(qhhnum,2,1)=="2" 
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recode quarter .=3 if substr(qhhnum,2,1)=="3" 

recode quarter .=4 if substr(qhhnum,2,1)=="4" 

tab country (quarter) 

save "$pathp\EULFS_ALL_2018.dta", replace  

//Duplicate responses   

*To accurately assess the number of individuals we can identify within each vulnerable group, we 

need to drop the same individuals' repeated observations. The EU-LFS does not assign unique 

codes for each individual. They do assign unique household numbers. 

*The special files include detailed information on respondents already included in the standard EU-

LFS. 

*To the best of our ability, the following code drops all of the duplicates. Duplicate responses may 

remain, but based on the remaining sample size and the possibilities for identification, the 

remaining duplicates would be a small insignificant portion. 

*Identifying responses that have the same year, country, household number (hhnum), and household 

sequence number (hhseqnum)  

*When observations are repeated from being included in both the special files and the normal EU-

LFS, we retain the response from the special file  

*This code looks within the same quarter for repeated observations  

*This code partially comes from Mack et al.,(2016) p. 17  

duplicates tag year country qhhnum hhseqnum, gen(dup) 

tab country dup 

replace special = 0 if special ==. 

tab dup (special) 

drop if dup==1 & special == 0  

drop dup 

save "$pathp\EULFS_ALL_2018.dta", replace  

*dropped 15,453 observations  

*N= 4,390,196 

*Next, respondents are grouped by year, country, household number (hhnum), and household 

sequence number (hhseqnum). 

*Then tags the data by the quarter it was produced by using the quarter household number (qhhnum). 

The qhhnum includes both the household number and the quarter in which the survey took 

place.  

*This step drops observations that match precisely on year, country, household number (hhnum), 

the household sequence number (hhseqnum), and the quarter in which the survey took place. 

*The code creates unique identifiers based on year, country, household number, and household 

sequence number   

*This difference between this code and the previous one is that this code looks for repeated obser-

vations for individuals across quarters, not just within  

*qhhnum is used here to sort the data. Then, only the first observation is retained that matches on 

year, country household number, and household sequence number 

*This code is from K. Pforr (GESIS, Klaus.Pforr@gesis.org) Personal communication via email, 

September, 25th 2020    

    

egen persid=group(year country hhnum hhseqnum) 
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gen q=real(substr(qhhnum,2,1)) 

bysort persid (q): keep if _n==1   

tab country  

tab special  

save "$pathp\EULFS_ALL_2018.dta", replace 

*dropped 1,634,787 observations  

*N = 2,755,409 

*This method does not work for responses from Denmark. In Denmark, the household numbers 

(hhnum) are shuffled or reset every quarter. Therefore, the same respondents could be repeated 

in all quarters but are not identifiable. The EU-LFS does not use unique identification numbers 

for each respondent.  

*Quarter 1 has the largest sample size of all quarters for Denmark. That is why it is retained.  

drop if country == "DK" & quarter !=1 

*dropped 64,595 observations  

*N = 2,690,814 

save "$pathp\EULFS_ALL_2018.dta", replace  

//Region1y code  

*The region codes are the same for all countries, but some of the countries included them as double 

digits, and some recorded them as single digits for codes under 10  

replace region1y = "00" if region1y == "0"  

replace region1y = "01" if region1y == "1" 

replace region1y = "02" if region1y == "2" 

replace region1y = "03" if region1y == "3" 

replace region1y = "04" if region1y == "4" 

replace region1y = "05" if region1y == "5" 

replace region1y = "06" if region1y == "6" 

replace region1y = "07" if region1y == "7" 

replace region1y = "08" if region1y == "8" 

replace region1y = "09" if region1y == "9" 

save "$pathp\EULFS_ALL_2018.dta", replace  

*If you have done all steps correctly your final N should be 2,690,814 across 31 countries. Be aware: 

for 30 countries your data is based on the annual data, for DK you only use information of Q1.  

*=======================================================*/ 

*             5B. Appending the country data sets for general purposes                          * 

*========================================================* 

*It is also possible to use this file to append the EU-LFS 2018 for purposes besides vulnerable group 

identification. This section accomplishes that.  

*The difference between subsections 5a and 5b is in 5a, duplicate responses from individuals are 

dropped.  

//Appending standard country files  
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*Start with Austria and working through the standard country data sets alphabetically   

*Appending the standard country data sets into one file  

use "$pathp\EULFS_AT_2018.dta", clear  

append using "$pathp\EULFS_BE_2018.dta" 

append using "$pathp\EULFS_BG_2018.dta" 

append using "$pathp\EULFS_CH_2018.dta"  

append using "$pathp\EULFS_CY_2018.dta" 

append using "$pathp\EULFS_CZ_2018.dta" 

append using "$pathp\EULFS_DE_2018.dta" 

append using "$pathp\EULFS_DK_2018.dta" 

append using "$pathp\EULFS_EE_2018.dta" 

append using "$pathp\EULFS_ES_2018.dta" 

append using "$pathp\EULFS_FI_2018.dta" 

append using "$pathp\EULFS_FR_2018.dta" 

append using "$pathp\EULFS_GR_2018.dta" 

append using "$pathp\EULFS_HR_2018.dta" 

append using "$pathp\EULFS_HU_2018.dta" 

append using "$pathp\EULFS_IE_2018.dta" 

append using "$pathp\EULFS_IS_2018.dta" 

append using "$pathp\EULFS_IT_2018.dta" 

append using "$pathp\EULFS_LT_2018.dta" 

append using "$pathp\EULFS_LU_2018.dta" 

append using "$pathp\EULFS_LV_2018.dta" 

append using "$pathp\EULFS_MT_2018.dta" 

append using "$pathp\EULFS_NL_2018.dta" 

append using "$pathp\EULFS_NO_2018.dta" 

append using "$pathp\EULFS_PL_2018.dta" 

append using "$pathp\EULFS_PT_2018.dta" 

append using "$pathp\EULFS_RO_2018.dta" 

append using "$pathp\EULFS_SE_2018.dta" 

append using "$pathp\EULFS_SI_2018.dta" 

append using "$pathp\EULFS_SK_2018.dta" 

append using "$pathp\EULFS_UK_2018.dta" 

//Appending the special files  

*Now we append the special files with the standard files  

append using "$pathp\EULFS_DK_2018_SPEC.dta" 

append using "$pathp\EULFS_FI_2018_SPEC.dta" 

append using "$pathp\EULFS_LU_2018_SPEC.dta" 

append using "$pathp\EULFS_SE_2018_SPEC.dta" 

//Save as one file  

save "$pathp\EULFS_ALL_2018.dta" 

//Selecting only private households 

*Removing all observations not surveyed within a private household 

*The EU-LFS is a household survey. For several of the indicators, respondents must be in house-

holds to be able to construct them.  
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*Additionally, to later remove duplicates, we rely on the household codes as individuals do not have 

personal identification codes.  

*Only Cyprus, Denmark, Estonia, France, Iceland, and the United Kingdom report on non-private 

households.  

*hhtype = 1 is a private household  

*hhypte = 2 is living in an institution and surveyed in this institution 

*hhtype = 3 is living in an institution but surveyed in this private household  

*hhtype = 4 is living in another private household on the territory of the country but surveyed in this 

household  

drop if hhtype != 1 & hhtype != 4 & hhtype != 3  

save "$pathp\EULFS_ALL_2018.dta", replace  

*52 observations dropped  

*N = 4,405,649 

//Duplicate responses   

*Based on recommendations from GESIS, using the data with repeated observations should be 

paired with either using random effects at the household level or cluster robust standard errors 

with clustering at the individual or household level.     

//Identifying quarters  

*Identifying the quarters that observations are collected in (K. Pforr, GESIS, Klaus.Pforr@gesis.org, 

Personal communication via email, September, 25th 2020) 

*The variable quarter in the data set contains no information initially (= _A) 

*This shows the observations available per quarter  

drop quarter 

gen quarter=. 

recode quarter .=1 if substr(qhhnum,2,1)=="1" 

recode quarter .=2 if substr(qhhnum,2,1)=="2" 

recode quarter .=3 if substr(qhhnum,2,1)=="3" 

recode quarter .=4 if substr(qhhnum,2,1)=="4" 

tab country (quarter) 

save "$pathp\EULFS_ALL_2018.dta", replace  

//Region1y code  

*The region codes are the same for all countries, but some of the countries included them as double 

digits, and some recorded them as single digits for codes under 10  

replace region1y = "00" if region1y == "0"  

replace region1y = "01" if region1y == "1" 

replace region1y = "02" if region1y == "2" 

replace region1y = "03" if region1y == "3" 

replace region1y = "04" if region1y == "4" 

replace region1y = "05" if region1y == "5" 

replace region1y = "06" if region1y == "6" 

replace region1y = "07" if region1y == "7" 

replace region1y = "08" if region1y == "8" 

replace region1y = "09" if region1y == "9" 
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save "$pathp\EULFS_ALL_2018.dta", replace  

//Sample Size 

*N = 4,405,649 

a2.2 EULFS_dofile2 

*========================================================* 

*                              Description of the Dofile                      * 

/*======================================================= *  

* This do-file is part of WP11 and WP13 of the Horizon2020-INGRID2 project and the Deliver-

able 13.1.  

* It is the second part of a series of do-files which provide a guideline on   

a) how different vulnerable groups can be identified in the European Union Labour Force Survey 

(EU-LFS) of 2018, which is a follow-up of Deliverable 13.1 (Besamusca and Steinmetz 2019). 

b) the creation of different multi-dimensional indicators on the working conditions of vulnerable 

groups (and their intersections) in the labour market (see additional do-file "XXX") 

In addition, this do-file is accompanied by a document "XXX" which details the construction of the 

different vulnerable groups based on the available measures, the descriptions of the variables 

from the EU-LFS used, the definitions utilised in the construction of the indicators, and the 

country sample sizes of the identified groups. 

This do-file includes information on constructing the indicators for identifying the vulnerable groups 

and descriptions of the EU-LFS variables the indicators are created from.  

The vulnerable groups identified in this do-file are based on age (young, older, and elderly workers), 

gender identity, single parenthood, migration (ethnicity, nationality, and migration status), and 

disability (permanent and temporary). 

The file is laid out as follows: 

This do-file is set-up as follows:  

 1. Considerations for using the LFS  

 2. How to use this file 

 3. Age 

 4. Gender identity 

 5. Sexual orientation  

 6. Single parenthood  

 7. Migration (ethnicity, nationality, and migration status) 

 8. Disability   

*========================================================* 

*             1. Information on the Data sets                        * 

*========================================================*   

//Structure of the EU-LFS 

The standard EU-LFS is a cross-sectional household survey covering 31 European countries: 28 EU 

member states and 3 members of the European Free Trade Association (EFTA). Data is provided 

quarterly as well as annually. The EU-LFS also contains a panel structure in which households 
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are re-surveyed for five quarters, and then a new sample of households are chosen. Except for 

Denmark, where respondents are only resampled twice (for two quarters). The standard EU-LFS 

includes information on core demographics, nationality, and country of birth, labour, employ-

ment, education, training, income, and household structure. The country EU-LFS data sets are 

available for download as CSV files.  
 

//Special files 

Furthermore, four countries covered by the survey have additional special files: Denmark, Finland, 

Sweden, and Luxembourg. These special files contain additional information on household char-

acteristics, which is included in the standard microdata for the other countries covered by the 

EU-LFS. The special files are a subsample of the EU-LFS in the respective countries. For 

example, the variable HHPARENT, which measures the father or mother's presence in the same 

household, is only available in the special files for a subsample of the EU-LFS for these countries 

(Mack et al., 2016).  

//Ad-hoc modules 

The EU-LFS also publishes annual ad-hoc modules that cover particular and rotating topics. How-

ever, no ad-hoc modules are included in this project.  

//Countries in the sample  

Total Number of Countries:  31 

//Country Codes:  

Austria (AT), Belgium(BE), Bulgaria(BG), Switzerland(CH), Cyprus(CY), Czech Rebublic (CZ), 

Germany(DE), Denmark(DK), Estonia(EE), Spain(ES), Finland(FI), France(FR), Greece(GR), 

Croatia(HR), Hungary(HU), Ireland(IE), Iceland(IS), Italy(IT), Lithuania(LT), Luxembourg(LU), 

Latvia(LV), Malta(MT),Netherlands(NL), Norway(NO), Poland(PL), Portugal(PT), 

Romania(RO), Sweden(SE),Slovenia(SI), Slovakia(SK), and the United Kingdom(UK) 

//Sample Size 

*After following the steps for removing duplicate responses in step 5A from the first do-file 

"EULFS_dofile1", the sample size of the EU-LFS 2018 is N = 2,690,814 

//File naming conventions  

In this do-file, we use the following naming conventions for the data files. You are free to deviate 

from this strategy; you would have to replace the files' names within this code with your own. 

*Original standard EU-LFS CSV files 

For the original CSV files from the EU-LFS, we use the ISO country code, the year, underscore, and 

y. Using Austria as an example: AT2018_y.csv 

*Modified standard EU-LFS DTA files  

For the modified data sets that are now DTA files, we write  

EULFS, underscore, the ISO country code, underscore, and the year.  

EULFS_AT_2018.dta 

*Original special EU-LFS CSV Files  
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For the special files in the original CSV format, we use ISO country code, year, underscore, y, under-

score, and SPEC. Using Denmark as an example: DK2018_y_SPEC.csv 

*Modified special EU-LFS DTA files  

For the modified data sets that are now DTA files, we write EULFS, _ISO country code, underscore, 

year, underscore, and SPEC. Using Denmark as an example:  EULFS_DK_2018_SPEC.dta  

*=======================================================*/ 

*             2. How to use this file                           * 

*========================================================* 

*This file works in coordination with "XXX," which cleaned and appended the country data sets. 

Before you can use this file, you need to complete the steps in "XXX." 

*Each indicator's sample sizes are based on the steps taken in 5A of  "XXX. " If you omit any steps 

or used 5B, your sample sizes would deviate from the ones in this do-file.  

*For each vulnerable group, construction of the indicators are listed after the description of  EU-LFS 

variables.  

*Under the Migrant section, there is some additional harmonisation needed to construct the indica-

tors 

*=======================================================*/ 

*             3. Age                                                         * 

*========================================================* 

/*Name of variable in the data set:  

age  

//Description: 

Recorded age of the respondent  

//Code  

*This variable divides respondents into 20 age brackets.  

*Recorded Value and Age brackets:  

 2: 0-4 

 7: 5-9 

 12: 10-14 

 17: 15-19 

 22: 20-24 

 27: 25-29 

 32: 30-34 

 37: 35-39 

 42: 40-44 

 47: 45-49 

 52: 50-54 

 57: 55-59 

 62: 60-64 

 67: 65-69 

 72: 70-74 

 77: 75-79 

 82: 80-84 

 87: 85-89 

 92: 90-94 
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 97: 95 years of age and older   

//Note: 

*This variable was constructed from two questions: year of birth (YEARBIR) and a second variable 

(DATEBIR), which separates the population into those born before a reference period and those 

born after.  

*Sweden, Iceland, Norway, and Switzerland record respondents below 19 years old as “17” 

*Sweden, Iceland, and Norway record all respondents that are 70 years and older as “72” 

*Malta records all respondents that 75 years and older as “77” */ 

*********************************************************** 

**Identifying in the Data set: 

fre age 

tab country (age) 

*Creating the indicator for youth employment (15-24) 

generate youth = 1 

replace youth = 0 if age>22 | age<12 

replace youth = 0 if age<22 & country == "SE"  

replace youth = 0 if age<22 & country == "IS"  

replace youth = 0 if age<22 & country == "NO"  

replace youth = 0 if age<22 & country == "CH"  

tab country (youth) 

*n= 406,781 

*Range of countries' sample n: 

 *Smallest: Iceland (n = 561)  

 *Largest: Germany (n = 76,496)  

*Creating the indicator for older employment (55-64) 

generate older = 0 

replace older = 1 if age>=57 & age<=62 

tab country (older) 

*n = 402,809 

*Range of countries' sample n:  

 *Smallest: Iceland (n = 1,259) 

 *Largest: Germany (n = 79,574) 

*Creating the indicator for elderly employment (65+) 

generate elderly = 1 

replace elderly = 0 if age<67 

tab country (elderly) 

*n = 583,576 

*Range of countries' sample n: 

 *Smallest: Iceland (n = 986)  

 *Largest: Germany (n = 115,970) 

save "$pathp\EULFS_ALL_2018.dta", replace  

*=======================================================*/ 
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*             4. Gender Identity                                             * 

*=======================================================* 

/*Name of variable in the data set:                            

sex 

//Description:  

Reported sex of the respondent  

//Code:  

 1: Male  

 2: Female  

*********************************************************** 

Identifying in the Data set:*/ 

fre sex 

tab country (sex) 

*n = 2,690,814 

*The sample sex of women in the study (sex = 2), is n = 1,387,814 

*Range of countries' sample n:  

 *Smallest: Iceland (n = 3,590)  

 *Largest: Germany (n = 268,473)   

*=======================================================*/ 

*             5.Sexual Orientation                                           * 

*========================================================* 

/*Name of variable in the data set: 

hhlink 

//Description:  

Relationship to the reference person in the household  

//Code:  

 1: Reference person 

 2: Spouse (or cohabiting partner) of reference person, refers to the de facto not the de jure of co-

habituating  

 3: Child of reference person (or of his/her spouse or cohabiting partner), does not include sons 

or daughters-in-law  

 4: Ascendant relative of reference person (or of his/her spouse or cohabiting partner) 

 5: Other relative 

 6: Other 

 9: Not applicable (HHTYPE ≠ 1, 3) 

HHTYPE = 1, 3, person belongs to a private household, living in his household or in an institution  

//Notes:  

*A majority of the countries only surveyed HHTYPE 1 or 3 (Private household or institution) 

 *Only Germany, Estonia, and Iceland record HHTYPE 2 or 4  

*********************************************************** 
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//Name of variable in the data set: 

hhpartnr 

//Description:    

Presence of the partner of the person in the same household  

//Code: 

 1: The spouse or co-habituating partner of the person is in the same household 

 2: The spouse or co-habituating partner of the person is not in the same household 

 9: Not Applicable (not a private household) 

 BLANK: Not Specified  

*********************************************************** 

//Name of variable in the data set:                                   

hhcomp  

//Description:  

Aggregated household composition  

//Code:  

 One Adult:  

  10: without children  

  11: with at least an own child aged less than 15  

  12: with at least another child aged 15 to 24 

  13: with at least another child aged less than 15 

 One Couple:  

  20: without children  

  21: with at least own child aged less than 15  

  22: with at least own child aged 15 to 24  

  23: with at least another child aged less than 15 

 Two Adults (not a Couple) or More:  

  30: without children 

  31: with at least own child aged less than 15  

  32: with at least own child aged 15 to 24 

  33: with another child aged less than 15  

 Other:  

  50: No adult household members in the data set  

  99: Not applicable  

  Blank: Not Specified  

   

//Notes:  

 *This variable is composed from the survey item of distinction of children vs adult (HHPERS) 

and the household code (hhnum).  

*********************************************************** 

//Identifying in the Data set: */ 
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*Operationalise 1:  Couples who live in the same household and mark themselves as in a relationship 

with each other, while also having the same sex marked.     

*Identifying couples regardless if they are same-sex  

gen couple = 0  

 

*Identify households that are labelled under the household composition variable as containing a 

couple (either with or without children) 

replace couple = 1 if hhcomp == 20 |hhcomp == 21 |hhcomp == 22|hhcomp == 23  

*Ensuring that the spouse or co-habitating partner are in the same household 

*If the partner is not in the same household, it is not possible to identify if both partners are the same 

sex  

replace couple  = 0 if hhpartnr != 1  

*Remove children  

replace couple = 0 if hhpers != 4  

*Remove respondents not labelled as the reference person (hhlink =1) or the reference person's 

spouse or co-habitating partner (hhlink = 2) 

replace couple = 0 if hhlink > 2  

*Identifying the couples  

tab country (couple) 

*n = 973,516 

*Range of countries' sample n: 

 *Smallest: Switzerland, Iceland, and Norway (n = 0) 

 *Largest: Germany (n = 233,737)  

*Now we identify if the couples identified in the couple indicator above are the same-sex  

*We use a duplicates code. If individuals match based on household number, the couple variable 

created above, sex, and country, they are coded as 1 or 2.  

*samesex = 1 is the first individual in the couple and samesex = 2 is the second individual identified 

in the couple   

bysort qhhnum couple sex country: gen samesex = cond(_N==1,0,_n) if couple == 1 

*Identifying the same-sex couples  

tab country (samesex) 

//n = 4,684 

*Range of countries' sample n:  

 *Smallest: Austria, Bulgaria, Greece, Croatia, Lithuania, Latvia, Romania, and Slovakia (n = 0) 

 *Largest: Germany (n = 1500) 

*********************************************************** 

**Operationalise 2: Two adults who live in one household, who do not necessarily mark themselves 

as a couple, with the same sex but have a child together  

*We offer this option because respondents might be fearful to declare themselves partners but having 

a child together might signify a relationship  
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gen couple2 = 0  

*Mark those in a household with either one couple or two adults (not a couple) or more and none of 

the individuals are labelled as Child of reference person (or of his/her spouse or co-habiting 

partner), Ascendant relative of reference person (or of his/her spouse or co-habiting partner)or 

Other relative (hhlink = 3, 4, 5) 

replace couple2 = 1 if hhcomp == 20 | hhcomp == 21 | hhcomp == 22 | hhcomp == 23 | 

hhcomp == 30 | hhcomp == 31 | hhcomp == 32 | hhcomp == 33 & hhlink != 5 & hhlink != 

4 & hhlink != 3 

*Remove children  

replace couple2 = 0 if hhpers != 4 

bysort qhhnum couple2 sex country: gen samesex2 = cond(_N==1,0,_n) if couple2 == 1 

*Identifying the same-sex couples  

tab country (samesex2) 

*The issue is this leaves other adults who are not likely partners.    

*We can see from examining the sample that there are countries with up to 7 individuals who fit the 

above criteria in one household. 

save "$pathp\EULFS_ALL_2018.dta", replace  

*=======================================================*/ 

*             6.Single Parenthood                                            * 

*========================================================* 

/*Name of variable in the data set: 

hhpers  

//Description:  

Definition of children and adults  

//Code: 

 1: A child aged less than 15 living with his/her own father/mother   

 2: A child aged 15 to 24, living with his/her own father/mother and economically inactive  

 3: A child aged less than 15 not living with his/her own father/mother 

 4: An adult  

 9: Not applicable  

 Blank: Not Specified  

  

//Notes:  

 *a child is defined as less aged less than 25 years old and in “full social and economic dependence 

from other household member/-s (parents/adults)” (User Guide, 2017) 

*********************************************************** 

//Name of variable in the data set:                                            

hhcomp 
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//Description:  

Aggregated household composition  

//Code:  

One Adult:  

 10: without children  

 11: with at least an own child aged less than 15  

 12: with at least another child aged 15 to 24 

 13: with at least another child aged less than 15 

One Couple:  

 20: without children  

 21: with at least own child aged less than 15  

 22: with at least own child aged 15 to 24  

 23: with at least another child aged less than 15 

Two Adults (not a Couple) or More:  

 30: without children 

 31: with at least own child aged less than 15  

 32: with at least own child aged 15 to 24 

 33: with another child aged less than 15  

Other:  

 50: No adult household members in the data set  

 99: Not applicable  

 Blank: Not Specified  

  

//Notes:  

*This variable is composed from the survey item of distinction of children vs adult (HHPERS) and 

the household code (hhnum). \ 

*********************************************************** 

//Name of variable in the data set:                                                    

marstat 

//Description:    

Marital status of respondents  

//Code: 

 0: Windowed, divorced, or legally separated  

 1: Single 

 2: Married 

 Blank: no answer  

//Notes:  

 *In borderline situations, national statistical conventions were applied 

 *In countries with registering partnerships, if the partnership still exists this was marked as 2  and 

as 0 if not  
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*********************************************************** 

//Name of variable in the data set:                                                   

hhlink 

//Description:  

Measures the relationship to the reference person in the household 

//Code: 

 1: Reference person 

 2: Spouse (or cohabiting partner) of reference person 

 3: Child of reference person (or of his/her spouse or cohabiting partner) 

 4: Ascendant relative of reference person (or of his/her spouse or cohabiting partner) 

 5: Other relative 

 6: Other 

 9: Not applicable (HHTYPE ≠ 1, 3)  

 HHTYPE = 1, 3, person belongs to a private household, living in his household or in an institu-

tion  

//Notes:   

 *A majority of the countries only surveyed HHTYPE 1 or 3 (Private household or institution) 

 *Only Germany, Estonia, and Iceland record HHTYPE 2 or 4  

*********************************************************** 

//Name of variable in the data set:                                                    

hhparent  

//Description:    

Presence of the father or mother in the same household 

//Code: 

 1: The father of this person is in the same household 

 2: The mother of this person is in the same household 

 3: Both mother and father are in the same household 

 4: The mother and the father are not in the same household 

 9: Not applicable (not a private household) 

 BLANK – Not specified  

*********************************************************** 

//Name of variable in the data set:                                                    

hhpartnr 

//Description:    

Presence of the partner of the person in the same household  

//Code: 

 1: The spouse or co-habituating partner of the person is in the same household 

 2: The spouse or co-habituating partner of the person is not in the same household 

 9: Not Applicable (not a private household) 

 BLANK: Not Specified  



 

 

99 

*********************************************************** 

//Name of variable in the data set:                                                      

hhchildr 

//Description:  

Presence of children of this person in the same household  

 

//Code: 

 1: Child(ren) of the person is in the same household 

 2: Child(ren) of the person is not in the same household  

 9: Not applicable (not a private household) 

 BLANK: Not Specified  

*********************************************************** 

//Name of variable in the data set:                                                      

hhnb0014 

//Description:    

Number of children in the household (aged less than 15)  

//Code: 

 00 - 98:  Number of children in the household (aged less than 15 years) 

 BLANK: Not specified  

 99: Not applicable (not a private household) 

***********************************************************  

//Name of variable in the data set:                                                      

Hhageyg 

//Description:   

Age of youngest child in the household (aged less than 25 years) 

//Code: 

 0 - 24: Age of the youngest child in the household (aged less than 25 years) based on hhpers 

codes 1, 2 and 3 

 BLANK: Not Specified 

 99: Not Applicable (not a private household)  

//Notes:  

 *hhpers includes the economic and social independence of a person to decide whether to place 

them in adult or child category   

*********************************************************** 

// Name of variable in the data set:                                                     

hhage14 

//Description:    

Age of the youngest child in the household (aged less than 15 years) 
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//Code: 

 0-14: Age of the youngest child in the household (aged less than 15 years)  

 Blank: Not specified  

 99: Not applicable (not a private household) 

*********************************************************** 

//Identifying in the Data set:*/ 

**Operationalise 1: One adult who is divorced, not married or not living with a partner, with at least 

one own child under 18 in the household.  

*This is a more strict definition of single parenthood compared to the other two.  

*In the EU-LFS, a child is defined as someone under 25 years old who is economically dependent 

on someone else in their household. In this operationalisation we narrow the definition of a child 

to be under 18 years old.  

*There are issues with missing data:  

 *hhpartnr: In Switzerland, Denmark, Finland, Luxembourg, Norway, and Sweden, either all or a 

significant portion of the data is missing  

 *hhageyg: There is a significant amount of missing data for all countries  

 *hhpers: In Switzerland, Denmark, Finland, Iceland, Luxembourg, Norway, and Sweden, either 

all or a significant portion of the data is missing 

 *hhchildr: In Switzerland, Denmark, Finland, Iceland, Luxembourg, Norway, and Sweden, either 

all or a significant portion of the data is missing 

 *hhcomp: In Switzerland, Denmark, Finland, Iceland, Luxembourg, Norway, and Sweden, either 

all or a significant portion of the data is missing 

*To see the number of missing values for each variable, see the appendix of "XX" 

*Some of this is be expected as most of the missing data comes from countries that contribute special 

files. 

gen singlepar1 = 0 

replace singlepar1 = 1 if marstat <= 1  & hhpartnr != 1 &  hhageyg < 18 & hhpers == 4 & hhchildr 

== 1 & hhcomp !=30 & hhcomp !=31 & hhcomp !=32 & hhcomp !=33  

tab country (singlepar1) 

*n=29,623 

*Range of countries' sample n:  

 *Smallest: Switzerland, Iceland, and Norway (n = 0) 

 *Largest: Germany (n = 6,801) 

*********************************************************** 

**Operationalise 2: Single parents co-residing with their own children but without a co-residing 

spouse (or other adults). 

*In this operationalise, we relax the age requirement that a child in the household is under 18 years 

old. Instead, we adopt the EU-LFS definition, which labels someone under 25 years old who is 

economically dependent on someone else in their household as a child.  

*In this way, it is a more relaxed operationalise of single parenthood.  

*There are issues with missing data:  
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 *hhpartnr: In Switzerland, Denmark, Finland, Luxembourg, Norway, and Sweden, either all or a 

significant portion of the data is missing  

 *hhpers: In Switzerland, Denmark, Finland, Iceland, Luxembourg, Norway, and Sweden, either 

all or a significant portion of the data is missing 

 *hhchildr: In Switzerland, Denmark, Finland, Iceland, Luxembourg, Norway, and Sweden, either 

all or a significant portion of the data is missing 

 *hhcomp: In Switzerland Denmark, Finland, Iceland, Luxembourg, Norway, and Sweden, either 

all or a significant portion of the data is missing 

*To see the number of missing values for each variable, see the appendix of "XX" 

gen singlepar2 = 0  

replace singlepar2 = 1 if marstat <= 1 & hhpartnr != 1  & hhpers == 4 & hhchildr == 1 & hhcomp 

!=30 & hhcomp !=31 & hhcomp !=32 & hhcomp !=33  

tab country (singlepar2) 

//n = 35,416 

*Range of countries' sample n:  

 *Smallest: Switzerland, Iceland, and Norway (n = 0) 

 *Largest: Germany (n = 7,908)   

*********************************************************** 

**Operationalise 3: Single parents as a household classification 

*This operationalise could be created by utilizing the hhcomp (household composition) variable  

 *11: with at least an own child aged less than 15  

 *12: with at least another child aged 15 to 24 

 *13: with at least another child aged less than 15 

*hhcomp also identifies children who are living in this type of household (hhpers = 1, 2, 3) 

*We are unsure where a household with a single child who is older than 15 years old would fall. As 

the term "at least another child" implies, this is a second or more child. However, based on 

looking at the data individuals 15-24 lablled as children are included in the hhcomp under "with 

at least another child aged 15 to 24".  

gen singlepar3 = 0  

replace singlepar3 = 1 if hhcomp == 11 | hhcomp == 12 | hhcomp == 13  

tab country (singlepar3) 

//n = 105,872 

//64,450 are children, 41,422 are adults bgased on hhpers   

*Range of countries' sample n:   

 *Smallest: Switzerland, Iceland, and Norway (n = 0) 

 *Largest: Germany (n = 23,052)  

save "$pathp\EULFS_ALL_2018.dta", replace  

*=======================================================*/ 

*             7.Migrants                                           * 

*========================================================* 

/*Name of variable in the data set:                                                   

national 
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//Description:  

Nationality   

//Code: 

 00: Own Country  

 001: EU15  

 002: NMS10 (10 new member states of 2004) 

 003: NMS3 (New Member states of 2007 and 2013) 

 004: NMS13 (EU15 [001] and NMS10[002])  

 005: EU28  

 006: EFTA  

 007: Other Europe  

 008: Europe outside EU28 (EFTA [006] and Other Europe [007]) 

 009: North Africa 

 010: Other Africa  

 011: Near and the Middle East  

 012: East Asia  

 013: South and Southeast Asia  

 014: North Africa and Near (North Africa [009] and Near and Middle East[011]) 

 015: East and South Asia (East Asia [012] and South and Southeast Asia[013]) 

 016: North America  

 017: Central America  

 018: South America  

 019: Australia and Oceania  

 020: Latin America (Central America [017] and South America [018]) 

 021: North America and Australia (North America [016] and Australia and Oceania [019]) 

 No answer: No response  

//Notes 

*“For persons with dual or multiple citizenships, and who hold the citizenship of the country of 

residence, that citizenship should be coded.” 

*“In case of multiple citizenships, where it includes one citizenship of a member state of the Euro-

pean Union, that citizenship should be coded. In other situations, the first answer of the respond-

ent should be coded." 

*During the collection of the EU-LFS, nationality is recorded exactly and later respondents are placed 

in larger groups.  However, the country data differ in how they group nationality. 

*Some of the groupings include multiple sub-groups that were coded separately in some of the coun-

tries. To make the code uniform across all country data sets, the subgroups were aggregated at 

the highest level.  

*For more information see "6.2 Variables" in "XX" 

//Europe: NMS10, NMS13, and EU15  

*Finland, Sweden Romania uses NMS13 (004) and EU15(001) instead of NMS10(002)  

//Europe: Outside EU 

*Bulgaria, Finland, France, Croatia, Latvia, Poland, and Slovenia utilise Europe outside of EU (008) 

instead of EFTA (006) and Other Europe (007) 

//North Africa and Near  
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*Finland and Sweden use North Africa and Near (014) instead of North Africa (009) and Near and 

Middle East (011) 

//East and South Asia   

*Finland, Latvia, and Sweden utilise East and South Asia (015) instead of East Asia (012) and South 

and Southeast Asia(013) 

//Latin America   

*Finland, France, Latvia, and Sweden use Latin America (020) instead of Central America (017) and 

South America (018) 

//North America and Australia  

*Finland, France, and Sweden utilise North America and Australia (021) grouping instead of North 

America (016) and Australia and Oceania (019) groupings  

***********************************************************   

//Name of variable in the data set:                                                    

yearesid  

//Description:   

Years of residence in this country for persons not born in the country  

//Code: 

 00: Born in this country  

 01– 99: Number of years for a person who has been in this country  

 Blank: No answer 

//Notes:  

 *Residence period restarts after an interruption of one year or more  

 *For residents between years, less than one year is coded as 01, between 1 and 2 years encoded 

as 02 

 *Malta uses codes for year bands (01-04, 05-10, 11-14, 15-19,20-24,…95-99) 

 *For years above ten years of residence, year bands are used  

 *For example 11-14 years, 65-69 years, or 50-54 years of residence  

*********************************************************** 

//Name of variable in the data set:                                                     

ageresid 

//Description: 

Age at which person last established their usual residence in the country  

//Code: 

 0: Born in the country  

 2: 0-4 

 7: 5-9 

 12: 10-14 

 17: 15-19 

 22: 20-24 

 27: 25-29 
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 32: 30-34 

 37: 35-39 

 42: 40-44 

 47: 45-49 

 52: 50-54 

 57: 55-59 

 62: 60-64 

 67: 65-69 

 72: 70-74 

 77: 75-79 

 82: 80-84 

 87: 85-89 

 92: 90-94 

 97: 95 years of age and older   

 Blank: No answer  

  

//Notes:  

 *This value is calculated from subtracting the year of the survey (REFYEAR) from the year of 

birth (YEARBIR) and years of residence in this country (YEARESID)  

 *Malta groups above 74 years are aggregated in one single category 

*********************************************************** 

//Name of variable in the data set:                                                    

countr1y  

//Description:   

Country of residency one year before the survey   

//Code: 

 ISO 3166 codes  

 99: Not applicable (a child less than one year old) 

 Blank: No response   

*********************************************************** 

Notes:  

 *In addition to the ISO 3166 codes, Germany, Denmark, Slovakia, and Great Britain also uses 

the codes:  

  05: North Africa  

  06: Other Africa  

  07: North America  

  08: Central America and the Caribbean  

  09: South America  

  10: East Asia  

  11: Near and the Middle East  

  12: South and Southeast Asia  

  13: Australia, Oceania and other Territories  

 *No reporting in Norway  
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*********************************************************** 

//Name of variable in the data set:                                                     

region1y 

//Description: 

Region of residence one year before the survey 

//Code: 

 NUTS2  

 99: Not applicable  

 Blank: No response  

//Notes:  

 *Great Britain is coded as NUTS1  

 *The country-level code specify at the beginning of the NUTS2 codes is removed  

  *For example, BE00 for Belgium is listed simply as 00 in the data set   

 *In the original datasheets, there is a variation in countries utilizing two digits codes or single 

digits (for example, 0 verses 00) 

*********************************************************** 

//Name of variable in the data set:                                                    

countryb 

//Description:    

Country of birth  

//Code: 

 00: Own Country  

 001: EU15  

 002: NMS10 (10 new member states of 2004) 

 003: NMS3 (New Member states of 2007 and 2013) 

 004: NMS13 (EU15 [001] and NMS10[002])  

 005: EU28  

 006: EFTA  

 007: Other Europe  

 008: Europe outside EU28 (EFTA[006] and Other Europe[007]) 

 009: North Africa 

 010: Other Africa  

 011: Near and the Middle East  

 012: East Asia  

  013: South and Southeast Asia  

 014: North Africa and Near (North Africa [009] and Near and Middle East[011]) 

 015: East and South Asia (East Asia [012] and South and Southeast Asia[013]) 

 016: North America  

 017: Central America  

 018: South America  

 019: Australia and Oceania  

 020: Latin America (Central America[017] and South America[018]) 

 021: North America and Australia (North America[016] and Australia and Oceania[019]) 

 No answer: No response  
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//Notes:  

 *Current national borders are used 

 *Like the nationality variable, there are differences in groupings amongst the countries data.   

 *Here, we explain the differences in groupings and aggregate the groups to make them uniform 

across the states.  

//Europe: Member states  

*Finland, Sweden, and Romania uses NMS13 (004) and EU15(001) instead of NMS10(002)  

 *NMS13 (004) is composed of people born in the EU15(001) and NMS10 (002). When the 

EU15(001) category is also present and utilised, probably, a respondent placed in the 

NMS13(004) is also from NSM10(002) 

//Europe: Outside EU 

*Bulgaria, Finland, France, Croatia, Latvia, Poland, and Slovenia utilise Europe outside of EU(008) 

instead of EFTA(006) and Other Europe(007) 

*Bulgaria, Crotia, Malta, Poland, and Slovenia use EU 28(005) instead of EU15 (001), NMS10 (002), 

NMS3 (003), NMS13 (004), EFTA (006), and Other Europe (007).  

 *Therefore either all of the other groups can be aggerated into this one group.  

 *This strategy, however, would cause the data to lose detail, so we decided to leave it as is  

//North Africa and Near  

*Finland and Sweden use North Africa and Near (014) instead of North Africa (009) and Near and 

Middle East (011) 

//East and South Asia  

*Finland, Latvia, and Sweden utilise East and South Asia (015) instead of East Asia (012) and South 

and Southeast Asia(013) 

//Latin America  

*Finland, France, Latvia, and Sweden use Latin America (020) instead of Central America (017) and 

South America (018) 

//North America and Australia  

*Finland, France, and Sweden utilise North America and Australia (021) grouping instead of North 

America (016) and Australia and Oceania (019) groupings  

*********************************************************** 

**Harmonisation  

//Nationality 

*Europe: Member states 

 *This has been corrected respondents in the NMS13 (004) grouping are placed in the NMS10 

(002) grouping*/  

 *NMS13 (004) is composed of people born in the EU15(001) and NMS10 (002).  When the 

EU15(001) category is also present and utilised, probably, a respondent placed in the 

NMS13(004) also has nationality from one of the NSM10 (002) countries  

replace national = "002-NMS10" if national == "004-NMS13" 

*Europe: Outside of Europe 
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*All those in EFTA(006) and Other Europe(007) were placed in Europe outside the EU(008) group-

ing because there is no way to do the reverse  

replace national = "008-EUROPE OUTSIDE EU28" if national =="006-EFTA" | national=="007-

OTHER EUROPE" 

*North Africa and near  

*All respondents placed in North Africa (009) and Near and Middle East (011) are placed in the 

North Africa and Near (014) grouping  

replace national = "014-NORTH AFRICA AND NEAR" if national =="011-NEAR MIDDLE 

EAST" | national =="009-NORTH AFRICA" 

*East and South Asia   

*All respondents placed in East Asia (012) and South S-East Asia (013) are placed in the East and 

South Asia (015) grouping  

replace national = "015-EAST AND SOUTH ASIA" if national =="012-EAST ASIA" | national 

== "013-SOUTH S-EAST ASIA" 

*Latin America  

*All respondents placed in Central America (017) and South America (018) are placed in Latin 

America (020) grouping 

replace national = "020-LATIN AMERICA" if national== "017-CENTRAL AMERICA"| national 

== "018-SOUTH AMERICA"  

*North America and Australia  

*All respondents placed in North America (016) and Australia and Oceania (019) are placed in the 

North America and Australia (021) grouping 

replace national = "021-NORTH AMERICA AND AUS" if national == "016-NORTH 

AMERICA"| national == "019-AUSTRALIA OCEANIA"   

//Country of Birth 

*Europe: Member states  

replace countryb = "002-NMS10" if countryb == "004-NMS13" 

*Europe: Outside EU 

*All those in EFTA(006) and Other Europe(007) were placed in Europe outside the EU (008) 

grouping because there is no way to do the reverse 

replace countryb = "008-EUROPE OUTSIDE EU28" if countryb =="006-EFTA" | 

countryb=="007-OTHER EUROPE" 

*North Africa and Near  

*All respondents placed in North Africa (009) and Near and Middle East (011) are placed in the 

North Africa and Near (014) grouping  

replace countryb = "014-NORTH AFRICA AND NEAR" if countryb =="011-NEAR MIDDLE 

EAST" | countryb =="009-NORTH AFRICA" 

*East and South Asia  

*All respondents placed in East Asia (012) and South and Southeast Asia(013) are placed in the East 

and South (015) grouping 

replace countryb = "015-EAST AND SOUTH ASIA" if countryb =="012-EAST ASIA" | countryb 

== "013-SOUTH S-EAST ASIA" 
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*Latin America  

*All respondents placed in Central America (017) and South America (018) are placed in Latin 

America (020) group 

replace countryb = "020-LATIN AMERICA" if countryb== "017-CENTRAL AMERICA"| 

countryb == "018-SOUTH AMERICA"  

*North America and Australia  

*All respondents placed in North America (016) and Australia and Oceania (019) are placed in the 

North America and Australia (021) grouping 

replace countryb = "021-NORTH AMERICA AND AUS" if countryb == "016-NORTH 

AMERICA"| countryb == "019-AUSTRALIA OCEANIA"  

save "$pathp\EULFS_ALL_2018.dta", replace   

************************************************************* 

//Identifying in the Data set: 

*The European Commission defines a migrant as “A broader-term of an immigrant and emigrant, 

referring to a person who leaves one country or region to settle in another, often in search of a 

better life.” (https://ec.europa.eu/home-affairs/e-library/glossary/migrant_en). However, there 

is no universal definition of a migrant, which can be operationalised here.   

*Most researchers rely on the country of birth, nationality, and length of stay to determine whom 

they define as migrants. Based on these three measurements, we can conceptualise several sub-

categories of migrants:  

 *Foreign-born nationals: Those born with citizenship of the country they currently live in but 

were born abroad. 

 *Migrants who have gained citizenship: Individuals born abroad and who were naturalised.  

 *Migrants who have not gained citizenship: Individuals born abroad and do not have local citi-

zenship. This is often seen with intra-EU moves.   

 *Refugees: Migrants who were forced to leave their country in order to escape unlivable circum-

stances. They are often hard to identify in surveys like the standard EU-LFS due to the sampling 

framework.  Additionally, they might be counted as a standard migrant instead of a refugee.   

 *Undocumented or irregular migrants: These are migrants who reside in the country without legal 

status to do so. They are often not included in surveys like the EU-LFS due to the sampling 

framework.   

 *Second or third-generation migrants: These are the children or grandchildren of migrants.  

**Operationalise 1: Same nationality and country of birth and different country of residency  

*The EU-LFS only records one nationality if the person has citizenship for the country of residency 

that is the one recorded.  

*This will not capture migrants who have received local citizenship but does exclude nationals born 

abroad. 

*The sampling framework excludes refugees and undocumented migrants. 

*It is not possible to identify second or third-generation migrants from the EU-LFS.  

*This operationalisation also does not capture migrants whose country of birth, nationality, and resi-

dency country does not align. For example, a respondent was born in one country, has nationality 

from a second country, and resides in a third. 
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* for reference:  

 *countryb != "000-OWN COUNTRY", n = 291,851  

 *national !="000-OWN COUNTRY", n = 187,802  

gen migrant1 = 0  

*migrant1 = 0 if nationality and country of birth are different or match country of residency  

*migrant1 = 1 if nationality and country of birth are the same but is not country of residency 

replace migrant1 = 1 if national == "001-EU15" & countryb == "001-EU15" 

replace migrant1 = 1 if national == "002-NMS10" & countryb == "002-NMS10" 

replace migrant1 = 1 if national == "003-NMS3" & countryb == "003-NMS3" 

replace migrant1 = 1 if national == "005-EU28" & countryb == "005-EU28" 

replace migrant1 = 1 if national == "008-EUROPE OUTSIDE EU28" & countryb == "008-

EUROPE OUTSIDE EU28" 

replace migrant1 = 1 if national == "010-OTHER AFRICA" & countryb == "010-OTHER 

AFRICA" 

replace migrant1 = 1 if national == "014-NORTH AFRICA AND NEAR" & countryb == "014-

NORTH AFRICA AND NEAR" 

replace migrant1 = 1 if national == "015-EAST AND SOUTH ASIA" & countryb == "015-EAST 

AND SOUTH ASIA" 

replace migrant1 = 1 if national == "020-LATIN AMERICA" & countryb == "020-LATIN 

AMERICA" 

replace migrant1 = 1 if national == "021-NORTH AMERICA AND AUS" & countryb == "021-

NORTH AMERICA AND AUS" 

tab country (migrant1) 

//n = 149,735 

*Range of countries' sample n:  

 *Smallest: Bulgaria (n = 52)  

 *Largest: Germany (n = 41,482) 

*********************************************************** 

**Operationalise 2:Same nationality and country of birth and different country of residency. Sub-

sections of European and non-European immigrants 

*This operationalisation has the same faults and advantages as the first one. However, it allows for a 

closer look at migrants' distribution from within Europe and outside of Europe.  

*migrant2 = 0 if nationality and country of birth are different or match country of residency  

*migrant2 = 1 if nationality and country of birth are the same but is not country of residency. Addi-

tionally, if nationality and country of birth are European. 

*migrant2 = 2 if nationality and country of birth are the same but is not country of residency. Addi-

tionally, if nationality and country of birth are non-European.   

gen migrant2 = 0  

replace migrant2 = 1 if national == "001-EU15" & countryb == "001-EU15" 

replace migrant2 = 1 if national == "002-NMS10" & countryb == "002-NMS10" 

replace migrant2 = 1 if national == "003-NMS3" & countryb == "003-NMS3" 

replace migrant2 = 1 if national == "005-EU28" & countryb == "005-EU28" 
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replace migrant2 = 4 if national == "008-EUROPE OUTSIDE EU28" & countryb == "008-

EUROPE OUTSIDE EU28" 

replace migrant2 = 2 if national == "010-OTHER AFRICA" & countryb == "010-OTHER 

AFRICA" 

replace migrant2 = 2 if national == "014-NORTH AFRICA AND NEAR" & countryb == "014-

NORTH AFRICA AND NEAR" 

replace migrant2 = 2 if national == "015-EAST AND SOUTH ASIA" & countryb == "015-EAST 

AND SOUTH ASIA" 

replace migrant2 = 2 if national == "020-LATIN AMERICA" & countryb == "020-LATIN 

AMERICA" 

replace migrant2 = 2 if national == "021-NORTH AMERICA AND AUS" & countryb == "021-

NORTH AMERICA AND AUS" 

tab country (migrant2) 

//European n = 100,985 

*Range of countries' sample n: Romania n = 34 and Germany n = 28,549 

//Non-European n =  48,750 

*Range of countries' sample n:  

 *Smallest: Bulgaria, Croatia, Malta, Poland, and Slovenia  (n = 0)  

 *Largest: Germany (n = 12,933) 

*********************************************************** 

**Operationalise 3: Recent, medium-term, and long-term immigrants  

*This operationalisation relies on years of residence in the country to identify migrants.  Yearesid 

does not include those born in the country  

*This is measurement includes foreign-born nationals and naturalised migrants.   

*This is one possible reason for the difference in sample size we see between this operationalisation 

and the first two.  

*There are 13,178 missing values for yearesid  

*migrant3 = 0 if born in country of survey 

*migrant3 = 1 if have had residency in country of survey for less than 5 years (0-4) 

*migrant3 = 2 if have had residency in country of survey for 5 to 10 years(5-10) 

*migrant3 = 3 if have had residency in country of survey for more than 10 years (11+) 

gen migrant3 = 0  

*migrant3 = 1 if have had residency in country of survey for less than 5 years (0-4) 

replace migrant3 = 1 if yearesid == "01" | yearesid == "02" | yearesid == "03" | yearesid == "04" 

replace migrant3 = 1 if yearesid == "01-04" 

*migrant3 = 2 if have had residency in country of survey for 5 to 10  years(5-10) 

replace migrant3 = 2 if yearesid == "05" | yearesid == "06" | yearesid == "07" | yearesid == "08" 

| yearesid == "09" | yearesid == "10" 

replace migrant3 = 2 if yearesid == "05-10" 

*migrant3 = 3 if have had residency in country of survey for more than 10 years (11+) 
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replace migrant3 = 3 if yearesid == "11-14" | yearesid == "12-19" | yearesid == "20-24" | yearesid 

== "25-29" | yearesid == "30-34" | yearesid == "35-39" | yearesid == "40-44"| yearesid == 

"45-49" | yearesid == "50-54" | yearesid == "55-59" | yearesid == "60-64"| yearesid == "65-

69"| yearesid == "70-74"| yearesid == "75-79"| yearesid == "80-84"| yearesid == "85-89"| 

yearesid == "90-94"| yearesid == "95-99" 

*Removing those who were born in the country  

replace migrant3 = 0 if countryb == "000-OWN COUNTRY" 

tab country (migrant3) 

*Short-term migrants: n = 39,991 

*Range of countries' sample n:  

 *Smallest: Iceland (n = 18) 

 *Largest: Germany (n = 13,528)  

*medium-term migrants n = 45,828 

*Range of countries' sample n:  

 *Smallest: Iceland (n = 17)  

 *Largest: Germany (n = 10,879)  

*long-term migrants  n = 159,282 

*Range of countries' sample n:  

 *Smallest: Iceland (n = 52)  

 *Largest: Germany (n = 52,270) 

*********************************************************** 

**Operationalise 4:  

*This is the strictest operationalisation as it relies on both years and residency (yearesid) and matching 

nationality (national) and country of birth (countryb).  

*However, this operationalisation also has the highest confidence in exclusively identifying migrants 

based on its usage of all three variables.  

*It produces the same sample size as the first two operationalisations but smaller than the third. The 

difference may be due to a large sample of naturalised or foreign-born nationals. The EU-LFS 

only records one nationality and if the respondent has nationality of the country of residency, 

then that is the one recorded.    

gen migrant4  = 0  

replace migrant4 = 1 if national == "001-EU15" & countryb == "001-EU15" & yearesid != "00" & 

yearesid != " "  

replace migrant4 = 1 if national == "002-NMS10" & countryb == "002-NMS10" & yearesid != 

"00" & yearesid != " "  

replace migrant4 = 1 if national == "003-NMS3" & countryb == "003-NMS3" & yearesid != "00" & 

yearesid != " "  

replace migrant4 = 1 if national == "005-EU28" & countryb == "005-EU28"& yearesid != "00" & 

yearesid != " "  
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replace migrant4 = 1 if national == "008-EUROPE OUTSIDE EU28" & countryb == "008-

EUROPE OUTSIDE EU28" & yearesid != "00" & yearesid != " "  

replace migrant4 = 1 if national == "010-OTHER AFRICA" & countryb == "010-OTHER 

AFRICA" & yearesid != "00" & yearesid != " "  

replace migrant4 = 1 if national == "014-NORTH AFRICA AND NEAR" & countryb == "014-

NORTH AFRICA AND NEAR" & yearesid != "00" & yearesid != " "  

replace migrant4 = 1 if national == "015-EAST AND SOUTH ASIA" & countryb == "015-EAST 

AND SOUTH ASIA" & yearesid != "00" & yearesid != " "  

replace migrant4 = 1 if national == "020-LATIN AMERICA" & countryb == "020-LATIN 

AMERICA" & yearesid != "00" & yearesid != " "  

replace migrant4 = 1 if national == "021-NORTH AMERICA AND AUS" & countryb == "021-

NORTH AMERICA AND AUS" & yearesid != "00" & yearesid != " "  

tab country (migrant4) 

*n = 149,735  

*Range of countries' sample n:  

 *Smallest: Bulgaria (n = 52) 

 *Largest: Germany (n = 41,482) 

save "$pathp\EULFS_ALL_2018.dta", replace  

*=======================================================*/  

*             8.Religion                                           * 

*========================================================* 

//There are no variables in the EU-LFS 2018 which identify the respondent's religion  

*=======================================================*/ 

*             9.Disability                                            * 

*========================================================* 

/*Name of variable in the data set: 

mainstat  

//Description:   

Main labour status 

//Code: 

 1: Carries out a job or profession, including unpaid work for a family business or holding, includ-

ing an apprenticeship or paid traineeship, etc., 

 2: Unemployed 

 3: Pupil, student, further training, unpaid work experience  

 4: In retirement or early retirement or has given up business  

 5: Permanently disabled 

 6: In compulsory military service  

 7: Fulfilling domestic tasks  
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 8: Other inactive person 

  9: Not applicable (a child less than 15 years)  

 Blank: No answer 

//Notes:  

 *Only Austria, Switzerland, Czechia, Denmark, Estonia, Greece, Lithuania, Malta, and Sweden 

have compulsory military service  

 *There is no information available from Germany and Great Britain 

 *The main occupation is only reported (as self-identified)  

 *Those on extended leave are included in category 8  

*********************************************************** 

//Name of variable in the data set:  

wstat1y  

                                                   

//Description:   

The situation with regard to activity one year before the survey  

//Code: 

 1: Carries out a job or profession, including unpaid work for a family business or holding, includ-

ing an apprenticeship or paid traineeship, etc., 

 2: Unemployed 

 3: Pupil, student, further training, unpaid work experience  

 4: In retirement or early retirement or has given up business 

 5: Permanently disabled 

 6: In compulsory military service 

 7: Fulfilling domestic tasks 

 8: Other inactive person 

 9: Not applicable (a child less than 15 years) 

 Blank: No answer 

//Notes:  

 *This variable is comparable to MAINSTAT but not with ILOSTAT 

 *Everyone older than 15 years of age  

*********************************************************** 

//Name of variable in the data set:     

nowkreas    

                                           

//Description:   

Reasons for not having worked at all though having a job  

//Code: 

 00: Bad weather 

 01: Slack work for technical or economic reasons 

 02: Labour dispute 

 03: School education or training 

 04: Own illness, injury or temporary disability 
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 05: Maternity leave 

 06: Parental leave (from 2006, together with code 05 before) 

 07: Holidays   

 08: Compensation  leave  (within  the  framework  of  working  time banking or an annualised 

hours contract) 

 09: Other reasons (e.g. personal or family responsibilities) 

 99: Not applicable (WSTATOR =1,3-5,9)  

//Name of Indicator Variable in the Data set:      

ftptreas               

//Description:  

Reasons for part-time work   

//Code: 

 1: Person is undergoing school education or training 

 2: Of own illness or disability 

 3: Looking after children or incapacitated adults 

 4: Other family or personal reasons (from 2006) 

 5: Person could not find a full-time job 

 6: Of other reasons 

 9: Not applicable (FTPT!=2) 

 Blank: No answer  

*********************************************************** 

//Name of variable in the data set:       

hourreas  

//Description:  

The main reason for hours actually worked during the reference week being different from the 

person’s usual hours  

//Code:  

A person has worked more than usual due to: 

 1: Variable hours (e.g. flexible working hours) 

 16: Overtime 

 02: Other reasons 

  

A person has worked less than usual due to: 

 03: Bad weather 

 04: Slack work for technical or economic reasons 

 05: Labour dispute 

 06: Education or training 

 07: Variable hours (e.g. flexible working hours) 

 08: Own illness, injury or temporary disability 

 09: Maternity or parental leave 

 10: Special leave for personal or family reasons 

 11: Annual holidays 

 12: Bank holidays 
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 13: The start of/change in job during the reference week 

 14: End of a job without taking up a new one during the reference week 

 15: Other reasons 

 97: Person having worked usual hours during the reference week 

(HWUSUAL=HWACTUAL=01-98) 

 98: Person whose hours vary considerably from week to week or month to month and who did 

not state a reason for a divergence between the actual and usual hours (HWUSUAL=00 

andHOURREAS#01-16) 

 99: Not applicable (WSTATOR=2-5,9 or HWUSUAL=blank or HWACTUAL=blank) 

 Blank: No answer  

*********************************************************** 

//Name of variable in the data set:         

leavreas                                         

//Description:   

The main reason for leaving the last job or business  

//Code: 

 00: Dismissed or made redundant 

 01: A job of limited duration has ended 

 02: Looking for children or incapacitated children 

 03: Other personal or family responsibilities  

 04: Own illness or disability 

 05: Education or training 

 06: Early retirement 

 07: Normal retirement 

 08: Compulsory military or community service 

 09: Other reasons 

 99: Not applicable (EXISTPR =0,9, blank, or EXISTPR =1 and did not work in the last 8 years) 

 Blank: No answer 

*********************************************************** 

//Name of variable in the data set:           

seekreas 

                                        

//Description:   

Reasons for not searching for employment  

//Code: 

 1: awaiting recall to work (persons on lay-off) 

 2: of own illness or disability 

 3: looking after children or incapacitated adults  

 4: of other personal or family responsibilities 

 5: of education or training 

 6: of retirement 

 7: of a belief that no work is available 

 8: of other reasons 

 9: Not applicable (SEEKWORK≠3) 
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 Blank: No answer 

*********************************************************** 

//Identifying in the Data set: 

**Permanently Disabled*/ 

gen disability = 1 if mainstat == 5 | wstat1y == 5  

replace disability = 0 if disability == .  

tab country (disability) 

*n = 66,683 

*Range of countries' sample n:  

 *Smallest: Malta (n = 209)  

 *Largest: Germany (n = 8,440) 

*********************************************************** 

**Temporary and Permanently Disabled  

gen tempdis = 1 if nowkreas == 4 | hourreas == 8 | seekreas == 2 | leavreas == 4 | ftptreas ==2 

| mainstat == 5 | wstat1y == 5  

replace tempdis = 0 if tempdis == . 

tab country (tempdis) 

*n = 150,087 

*Range of countries' sample n:  

 *Smallest: Malta (n = 440)  

 *Largest: Germany (n = 29,749)  

save "$pathp\EULFS_ALL_2018.dta", replace 

a2.3 EULFS_Rfile1 

############################################ 

###### Description of the Rfile ###### 

############################################ 

# This R-file is part of WP13 of the Horizon2020-INGRID2 project and the Deliverable 13.1.  

# This R-file includes information on computing direct estimates for the vulnerable groups described 

in Deliverable 13.1 based on age, gender, single parenthood and migrant status. It also consider 

the vulnerable groups defined as intersection of single parenthood and migrant status. 

# This R-file uses data from the 2018 EU-LFS survey (referred as XXX)..  

setwd("XXX") 

load("XXX.RData") 

library(sae) 

library(emdi) 

library(dummies) 
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# prepare data 

dta=dta_dup # short name 

rm(dta_dup) 

table(dta$ilostat) # 1:employed, 2: unemployed, 3: inactive, 

# 4: compulsory military, 5: under 15 

dta$coeff=dta$coeff*1000 

aggregate(dta$coeff, by=list(Category=dta$country), FUN=sum) # IT 60 MLN but DK ES FI NA 

missing 

summary(dta$coeff)  # still zero and NA 

id=which(is.na(dta$coeff))  

length(id)  # 48626 

# remove units with coeff=NA 

dta.coeff.na=dta[id,] 

table(dta.coeff.na$country)  # countries with coeff = NA are DK ES FI LV (not only special file) 

dta_final=dta[-id, ]  # data set without NA 

rm(dta.coeff.na) 

# remove units with weight equal to zero 

id2=which(dta_final$coeff==0)  

length(id2)  #468326 

id2 

dta_coeff_zero=dta_final[id2,] 

table(dta_coeff_zero$country)  # countries with coeff = 0 are FR LU and PL 

rm(dta) 

dta_final2=dta_final[-id2,] 

rm(dta_final) 

dim(dta_final2)  # 3888697     189 

summary(dta_final2$coeff) # no more zeros and no more na. Max 9999.99. smaller 0.01. Don't like 

it 

table(dta_final2$country)  # 31 countries 

rm(dta_coeff_zero) 

dt=dta_final2 

summary(dt) 

rm(dta_final2) 

save(dt, file="Data_duplicate_to_use.RData") 

#save.image(file="Data_duplicate_to_use2.RData") 

# prepare variables for unemployment, employment and inactive rate 

dt$ilostat_fac=as.factor(dt$ilostat) 

tmp=dummy(dt$ilostat_fac) 

tmp=as.data.frame(tmp) 

head(tmp) 

dt$ilostat_fac1=tmp$ilostat_fac1 

dt$ilostat_fac2=tmp$ilostat_fac2 

dt$ilostat_fac3=tmp$ilostat_fac3 

dt$ilostat_fac4=tmp$ilostat_fac4 

dt$ilostat_fac9=tmp$ilostat_fac9 
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pop_size=aggregate(dt$coeff, by=list(Category=dt$country), FUN=sum) 

pop_size # 31*2 

table(dt$country) 

save.image(file="Data_duplicate_to_use_dummy.RData") 

load("Data_duplicate_to_use_dummy.RData") 

table(dt$country) 

summary(dt$coeff) 

?direct 

# Command direct returns diretc estimates of population means 

emp_eu=direct(y=ilostat_fac1, dom=country,  

       sweight=coeff, domsize=pop_size,  

       data=dt) 

emp_eu  # no need of sae 

unemp_eu=direct(y=ilostat_fac2, dom=country,  

                sweight=coeff, domsize=pop_size,  

                data=dt) 

unemp_eu # no need of sae 

############################################ 

### youth ### 

############################################ 

dt_youth=dt[dt$youth==1,] 

pop_size_youth_dup=aggregate(dt_youth$coeff,  

                         by=list(Category=dt_youth$country), FUN=sum) 

emp_youth_dup=direct(y=ilostat_fac1, dom=country,  

                 sweight=coeff, domsize=pop_size_youth_dup,  

                 data=dt_youth) 

emp_youth_dup # no need sae 

unemp_youth_dup=direct(y=ilostat_fac2, dom=country,  

                 sweight=coeff, domsize=pop_size_youth_dup,  

                 data=dt_youth) 

unemp_youth_dup #LV and IS CV bigger than 16% 

inact_youth_dup=direct(y=ilostat_fac3, dom=country,  

                 sweight=coeff, domsize=pop_size_youth_dup,  

                 data=dt_youth) 

inact_youth_dup #no need sae 
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# sum of direct 

tot_unemp_emp_inact_dup=emp_youth_dup[,3]+unemp_youth_dup[,3]+inact_youth_dup[,3] 

cbind(emp_youth_dup,tot_unemp_emp_inact_dup)  #1 just for CH and IS 

################################################# 

### older ### 

#################################################### 

dt_older=dt[dt$older==1,] 

pop_size_older_dup=aggregate(dt_older$coeff,  

                         by=list(Category=dt_older$country), FUN=sum) 

emp_older_dup=direct(y=ilostat_fac1, dom=country,  

                 sweight=coeff, domsize=pop_size_older_dup,  

                 data=dt_older) 

emp_older_dup # no need sae 

unemp_older_dup=direct(y=ilostat_fac2, dom=country,  

                   sweight=coeff, domsize=pop_size_older_dup,  

                   data=dt_older) 

unemp_older_dup #IS and MT CV bigger than 16% 

inact_older_dup=direct(y=ilostat_fac3, dom=country,  

                   sweight=coeff, domsize=pop_size_older_dup,  

                   data=dt_older) 

inact_older_dup #no need sae 

# sum of direct 

tot_unemp_emp_inact_dup=emp_older_dup[,3]+unemp_older_dup[,3]+inact_older_dup[,3] 

cbind(emp_older_dup,tot_unemp_emp_inact_dup)  # 1 for all 

################################################### 

### elderly ### 

################################################### 

dt_elderly=dt[dt$elderly==1,] 

pop_size_elderly_dup=aggregate(dt_elderly$coeff,  

                         by=list(Category=dt_elderly$country), FUN=sum) 

emp_elderly_dup=direct(y=ilostat_fac1, dom=country,  

                 sweight=coeff, domsize=pop_size_elderly_dup,  

                 data=dt_elderly) 

emp_elderly_dup# no need sae 

unemp_elderly_dup=direct(y=ilostat_fac2, dom=country,  

                   sweight=coeff, domsize=pop_size_elderly_dup,  
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                   data=dt_elderly) 

unemp_elderly_dup #I SAE needed for all countries. MT and SI NaN 

inact_elderly_dup=direct(y=ilostat_fac3, dom=country,  

                   sweight=coeff, domsize=pop_size_elderly_dup,  

                   data=dt_elderly) 

inact_elderly_dup #no need sae 

# sum of direct 

tot_unemp_emp_inact_dup=emp_elderly_dup[,3]+unemp_elderly_dup[,3]+inact_elderly_dup[,3] 

cbind(emp_elderly,tot_unemp_emp_inact)  # 1 for all 

##################################################### 

### sex ### 

###################################################### 

dt_sex=dt[dt$sex==2,] 

pop_size_sex_dup=aggregate(dt_sex$coeff,  

                         by=list(Category=dt_sex$country), FUN=sum) 

emp_sex_dup=direct(y=ilostat_fac1, dom=country,  

                 sweight=coeff, domsize=pop_size_sex_dup,  

                 data=dt_sex) 

emp_sex_dup # no need sae 

unemp_sex_dup=direct(y=ilostat_fac2, dom=country,  

                   sweight=coeff, domsize=pop_size_sex_dup,  

                   data=dt_sex) 

unemp_sex_dup # no sae needed 

inact_sex_dup=direct(y=ilostat_fac3, dom=country,  

                   sweight=coeff, domsize=pop_size_sex_dup,  

                   data=dt_sex) 

inact_sex_dup # no sae needed 

# sum of direct 

tot_unemp_emp_inact_dup=emp_sex_dup[,3]+unemp_sex_dup[,3]+inact_sex_dup[,3] 

cbind(emp_sex_dup,tot_unemp_emp_inact_dup)  # 1 just for IS and CH 

################################################### 

save.image(file="youth_older_elder_female_dup.RData") 

################################################### 

################################################### 

### Single Par 1 ### 

################################################## 
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dt_singlepar1=dt[dt$singlepar1==1,] 

pop_size_singlepar1_dup=aggregate(dt_singlepar1$coeff,  

                       by=list(Category=dt_singlepar1$country), FUN=sum) 

emp_singlepar1_dup=direct(y=ilostat_fac1, dom=country,  

                sweight=coeff, domsize=pop_size_singlepar1_dup,  

                data=dt_singlepar1) 

emp_singlepar1_dup # no need sae 

unemp_singlepar1_dup=direct(y=ilostat_fac2, dom=country,  

                 sweight=coeff, domsize=pop_size_singlepar1_dup,  

                 data=dt_singlepar1) 

unemp_singlepar1_dup # sae needed for 16 countries 

inact_singlepar1_dup=direct(y=ilostat_fac3, dom=country,  

                 sweight=coeff, domsize=pop_size_singlepar1_dup,  

                 data=dt_singlepar1) 

inact_singlepar1_dup # sae needed for 11 countries 

# sum of direct 

tot_unemp_emp_inact_dup=emp_singlepar1_dup[,3]+unemp_singlepar1_dup[,3]+inact_singlepar

1_dup[,3] 

cbind(emp_singlepar1_dup,tot_unemp_emp_inact_dup)  # 1 for all 

################################################### 

### Single Par 2 ### 

################################################## 

dt_singlepar2=dt[dt$singlepar2==1,] 

pop_size_singlepar2_dup=aggregate(dt_singlepar2$coeff,  

                              by=list(Category=dt_singlepar2$country), FUN=sum) 

emp_singlepar2_dup=direct(y=ilostat_fac1, dom=country,  

                      sweight=coeff, domsize=pop_size_singlepar2_dup,  

                      data=dt_singlepar2) 

emp_singlepar2_dup # no need sae 

unemp_singlepar2_dup=direct(y=ilostat_fac2, dom=country,  

                        sweight=coeff, domsize=pop_size_singlepar2_dup,  

                        data=dt_singlepar2) 

unemp_singlepar2_dup # sae needed for 16 countries 

inact_singlepar2_dup=direct(y=ilostat_fac3, dom=country,  

                        sweight=coeff, domsize=pop_size_singlepar2_dup,  

                        data=dt_singlepar2) 

inact_singlepar2_dup # sae needed for 10 countries 
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# sum of direct 

tot_unemp_emp_inact_dup=emp_singlepar2_dup[,3]+unemp_singlepar2_dup[,3]+inact_singlepar

2_dup[,3] 

cbind(emp_singlepar2_dup,tot_unemp_emp_inact_dup)  # 1 for all 

################################################## 

### Single Par 3 ### 

################################################## 

dt_singlepar3=dt[dt$singlepar3==1,] 

pop_size_singlepar3_dup=aggregate(dt_singlepar3$coeff,  

                              by=list(Category=dt_singlepar3$country), FUN=sum) 

emp_singlepar3_dup=direct(y=ilostat_fac1, dom=country,  

                      sweight=coeff, domsize=pop_size_singlepar3_dup,  

                      data=dt_singlepar3) 

emp_singlepar3_dup # no need sae 

unemp_singlepar3_dup=direct(y=ilostat_fac2, dom=country,  

                        sweight=coeff, domsize=pop_size_singlepar3_dup,  

                        data=dt_singlepar3) 

unemp_singlepar3_dup # sae needed for 14 countries 

inact_singlepar3_dup=direct(y=ilostat_fac3, dom=country,  

                        sweight=coeff, domsize=pop_size_singlepar3_dup,  

                        data=dt_singlepar3) 

inact_singlepar3_dup # no ae needed  

# sum of direct 

tot_unemp_emp_inact=emp_singlepar3[,3]+unemp_singlepar3[,3]+inact_singlepar3[,3] 

cbind(emp_singlepar3,tot_unemp_emp_inact)  # no 1 

################################################### 

save.image(file="single_par_dup.RData") 

################################################### 

#################################################### 

### migrants 1 

#################################################### 

dt_migrant1=dt[dt$migrant1==1,] 

table(dt_migrant1$country) 

pop_size_migrant1_dup=aggregate(dt_migrant1$coeff,  

                              by=list(Category=dt_migrant1$country), FUN=sum) 

emp_migrant1_dup=direct(y=ilostat_fac1, dom=country,  
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                      sweight=coeff, domsize=pop_size_migrant1_dup,  

                      data=dt_migrant1) 

emp_migrant1_dup # sae needed for 4 countries BG, HR, RO and SK 

unemp_migrant1_dup=direct(y=ilostat_fac2, dom=country,  

                        sweight=coeff, domsize=pop_size_migrant1_dup,  

                        data=dt_migrant1) 

unemp_migrant1_dup # sae needed for 11 countries 

inact_migrant1_dup=direct(y=ilostat_fac3, dom=country,  

                        sweight=coeff, domsize=pop_size_migrant1_dup,  

                        data=dt_migrant1) 

inact_migrant1_dup # sae needed for 5 countries  

# sum of direct 

tot_unemp_emp_inact_dup=emp_migrant1_dup[,3]+unemp_migrant1_dup[,3]+inact_migrant1_d

up[,3] 

cbind(emp_migrant1_dup,tot_unemp_emp_inact_dup)  # 1 just for IS and NO 

#################################################### 

### migrants 2 

#################################################### 

dt_migrant2=dt[dt$migrant2==1,] 

pop_size_migrant2_dup=aggregate(dt_migrant2$coeff,  

                            by=list(Category=dt_migrant2$country), FUN=sum) 

emp_migrant2_dup=direct(y=ilostat_fac1, dom=country,  

                    sweight=coeff, domsize=pop_size_migrant2_dup,  

                    data=dt_migrant2) 

emp_migrant2_dup # sae needed for 4 countries BG, HR, RO and SK 

unemp_migrant2_dup=direct(y=ilostat_fac2, dom=country,  

                      sweight=coeff, domsize=pop_size_migrant2_dup,  

                      data=dt_migrant2) 

unemp_migrant2_dup # sae needed for 16 countries 

inact_migrant2_dup=direct(y=ilostat_fac3, dom=country,  

                      sweight=coeff, domsize=pop_size_migrant2_dup,  

                      data=dt_migrant2) 

inact_migrant2_dup # sae needed for 4 countries  

# sum of direct 

unemp_singlepar1migrant1_dup=direct(y=ilostat_fac3, dom=country,  

tot_unemp_emp_inact_dup=emp_migrant2_dup[,3]+unemp_migrant2_dup[,3]+inact_migrant2_d

up[,3] 

cbind(emp_migrant2_dup,tot_unemp_emp_inact_dup)  # 1 just for IS and NO 
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#################################################### 

### migrants 3 

#################################################### 

dt_migrant3=dt[dt$migrant1==1 & dt$singlepar1==1  ,] 

dt1=dt_migrant3 

pop_size=aggregate(dt1$coeff,  

                            by=list(Category=dt1$country), FUN=sum) 

emp_migrant3_dup=direct(y=ilostat_fac1, dom=country,  

                    sweight=coeff, domsize=pop_size_migrant3_dup,  

                    data=dt_migrant3) 

emp_migrant3_dup # sae needed for 9 countries 

unemp_singlepar1migrant1_dup=direct(y=dt1.ilostat_fac2, dom=dt1.country ,  

                      sweight=dt1.coeff, domsize=pop_size,  

                      data=dt11) 

unemp_migrant3_dup # sae needed for 11 countries 

inact_migrant3_dup=direct(y=ilostat_fac3, dom=country,  

                      sweight=coeff, domsize=pop_size_migrant3_dup,  

                      data=dt_migrant3) 

inact_migrant3_dup # sae needed for 11 countries  

# sum of direct 

tot_unemp_emp_inact_dup=emp_migrant3_dup[,3]+unemp_migrant3_dup[,3]+inact_migrant3_d

up[,3] 

cbind(emp_migrant3_dup,tot_unemp_emp_inact_dup)  # bigger than 1! 

################################################### 

save.image(file="migrants_dup.RData") 

################################################### 

############################################### 

### migrants 1 single par 1 

############################################### 

dt_singlepar1migrants1=dt[dt$singlepar1==1 & dt$migrant1==1,] 

pop_size_migrant1singlepar1_dup=aggregate(dt_singlepar1migrants1$coeff,  

                                by=list(Category=dt_singlepar1migrants1$country), FUN=sum) 

                          sweight=coeff, domsize=pop_size_migrant1singlepar1_dup,  

                          data=dt_singlepar1migrants1) 
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#################################################### 

### migrants 2 single par 1 

#################################################### 

dt_singlepar1migrants2=dt[dt$singlepar==1 & dt$migrant2==1,] 

pop_size_migrant2singlepar1_dup=aggregate(dt_singlepar1migrants2$coeff,  

                                          by=list(Category=dt_singlepar1migrants2$country), FUN=sum) 

unemp_singlepar1migrant2_dup=direct(y=ilostat_fac3, dom=country,  

                                    sweight=coeff, domsize=pop_size_migrant2singlepar2_dup,  

                                    data=dt_singlepar1migrants2) 

#################################################### 

### migrants 3 single par 1 

#################################################### 

dt_singlepar1migrants3=dt[dt$singlepar==1 & dt$migrant3==1,] 

pop_size_migrant3singlepar1_dup=aggregate(dt_singlepar1migrants3$coeff,  

                                          by=list(Category=dt_singlepar1migrants2$country), FUN=sum) 

unemp_singlepar1migrant3_dup=direct(y=ilostat_fac3, dom=country,  

                                    sweight=coeff, domsize=pop_size_migrant3singlepar1_dup,  

                                    data=dt_singlepar1migrants3) 

#################################################### 

### migrants 1 single par 2 

#################################################### 

dt_singlepar2migrants1=dt[dt$singlepar2==1 & dt$migrant1==1,] 

pop_size_migrant1singlepar2_dup=aggregate(dt_singlepar2migrants1$coeff,  

                                          by=list(Category=dt_singlepar2migrants1$country), FUN=sum) 

unemp_singlepar2migrant1_dup=direct(y=ilostat_fac3, dom=country,  

                                    sweight=coeff, domsize=pop_size_migrant1singlepar2_dup,  

                                    data=dt_singlepar2migrants1) 

#################################################### 

### migrants 2 single par 2 

#################################################### 

dt_singlepar2migrants2=dt[dt$singlepar2==1 & dt$migrant2==1,] 

pop_size_migrant2singlepar2_dup=aggregate(dt_singlepar2migrants2$coeff,  

                                          by=list(Category=dt_singlepar2migrants2$country), FUN=sum) 

unemp_singlepar2migrant2_dup=direct(y=ilostat_fac3, dom=country,  

                                    sweight=coeff, domsize=pop_size_migrant2singlepar2_dup,  
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                                    data=dt_singlepar2migrants2) 

#################################################### 

### migrants 3 single par 2 

#################################################### 

dt_singlepar2migrants3=dt[dt$singlepar2==1 & dt$migrant3==1,] 

pop_size_migrant3singlepar2_dup=aggregate(dt_singlepar2migrants3$coeff,  

                                          by=list(Category=dt_singlepar1migrants3$country), FUN=sum) 

unemp_singlepar2migrant3_dup=direct(y=ilostat_fac3, dom=country,  

                                    sweight=coeff, domsize=pop_size_migrant3singlepar2_dup,  

                                    data=dt_singlepar2migrants3) 

a2.4 EULFS_Rfile2 

############################################ 

###### Description of the Rfile ###### 

############################################ 

# This R-file is part of WP13 of the Horizon2020-INGRID2 project and the Deliverable 13.1.  

# This R-file includes information on computing model-based SAE estimates for the vulnerable 

groups described in Deliverable 13.1 based on single parenthood, migrant status and their inter-

section. 

# This R-file uses the direct estimates computed using file EULFS_Rfile1 in section 16.3 (referred 

as XXX) and data from the 2018 EU-SILC survey (referred as YYY) as source for the auxiliary 

variables. 

setwd("XXX") 

load("XXX.RData")  # Direct Estimates (selected groups)  

#This RData contains three data sets for direct estimates in the desired groups 

load("YYY.Rdata")  # Covariates Selected by EU-Silc 

#This RData contains three data sets for direct estimates in the desired groups 

library(sae) 

library(emdi) 

# Migrants 1 

View(dta.m)  # View Domain, Sample Size, Direct estimates, SD, VAR and CV migrants 

View(XX.m)   # View Domain and direct estimates of selected covariates with variance for Migrants  

# The domain code must be equal and the same in all the data sets. 

data=merge(dta.m, XX.m , by="Domain")  # produce one data set with covariates and direct esti-

mates 
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?fh 

P <- 1 

M <- length(data$Income) 

Ci_array <- array(data = 0, dim=c(P+1,P+1,M)) 

for(i in 1:M){ 

  Ci_array[2,2,i] <- data$Income_var[i] 

} 

fh_yl <- fh(fixed = Direct ~ Income , vardir= "Var", 

            combined_data = DATA, domains ="Domain", method = "me",  

            Ci = Ci_array, MSE = TRUE, mse_type = "jackknife") 

fh_yl$ind 

fh_yl$MSE 

# CVs 

M1_cv= fh_yl$MSE$Direct/fh_yl$ind$Direct 

M1_cv= fh_yl$MSE$Direct/fh_yl$ind$Direct 

# Single Par 1 

View(dta.sp)  # View Domain, Sample Size, Direct estimates, SD, VAR and CV  

View(XX.sp)   # View Domain and direct estimates of selected covariates with variance for Single 

Parent  

data=merge(dta.sp, XX.sp, by="Domain")  # produce one data set with covariates and direct esti-

mates 

?fh 

P <- 1 

M <- length(data$Income) 

Ci_array <- array(data = 0, dim=c(P+1,P+1,M)) 

for(i in 1:M){ 

  Ci_array[2,2,i] <- data$Income_var[i] 

} 

fh_yl <- fh(fixed = Direct ~ Income , vardir= "Var", 

            combined_data = DATA, domains ="Domain", method = "me",  

            Ci = Ci_array, MSE = TRUE, mse_type = "jackknife") 

fh_yl$ind 

fh_yl$MSE 

# CVs 

SP1_cv= fh_yl$MSE$Direct/fh_yl$ind$Direct 

SP1_cv= fh_yl$MSE$Direct/fh_yl$ind$Direct 
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# Single Par 1 Migrants 1 

View(dta.spm)  # View Domain, Sample Size, Direct estimates, SD, VAR and CV  

View(XX.spm)   # View Domain and direct estimates of selected covariates with variance  

data=merge(dta.spm, XX.spm, by="Domain")  # produce one data set with covariates and direct 

estimates 

?fh 

P <- 1 

M <- length(data$Income) 

Ci_array <- array(data = 0, dim=c(P+1,P+1,M)) 

for(i in 1:M){ 

  Ci_array[2,2,i] <- data$Income_var[i] 

} 

fh_yl <- fh(fixed = Direct ~ Income , vardir= "Var", 

            combined_data = DATA, domains ="Domain", method = "me",  

            Ci = Ci_array, MSE = TRUE, mse_type = "jackknife") 

fh_yl$ind 

fh_yl$MSE 

# CVs 

SPM1_cv= fh_yl$MSE$Direct/fh_yl$ind$Direct 

SPM1_cv= fh_yl$MSE$Direct/fh_yl$ind$Direct 
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