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Abstract

The integration of immigrants into host societies is a widely debated issue with significant implidatibost societies

and economiesUnlocking immigrant human capitpbtential depends on the successful integration of immigrants and

their children into the labor markeind the societyThe skills gap between immigrants and natives, including differences

AY ljdz- t AFAOFIGA2YyAa YR F2dzyRIGAZ2Y I alAaffazr 2F0Sy KAYRS
the first and second PIAAScles, thisvork examines the skills gap in European countries, focusing on its persistence,
reduction or expansion over time and between firahd seconeheneration immigrants. More specifically, it addresses

f AGSNI O FyR ydzYSNr O& &1 Aitidation ih the hbst s6ckal adddzdbBome dontéixty Waskd NI y (i 2
SELX 2NB&a GKS AYLI OG 2F FILOG2NAR &dzOK a 2ySQa 26y 2N LI
performance, along with their impact on the migramhative g itself. It reveals the existence of a gap between
AYYAINI y3GEEaQ YR yIGABSaQ ailAfttas gAGK Fy AYYAINIYyG RAAL
towards natives for the second generation. However, these trends vary over tipendag on the domain and country.
Thiswork provides useful insights to inform policies aimed at reducing disparéiespromoting development in
destination and origin countries.

www.iiasa.ac.at



Link4Skills (101132476)

About the authors

Maria Paola Nicoletti Altimargraduated from theGlobal Demographgaster progranat the University of Vienna and
wasan intern at IASAThis working paper is based on her master theSige has performed empirical analyses, was
responsible was data management and drafted the manusdgafitmari@iiasa.ac.gt

Michaela Potai® 2 | 2s@s$enior research scholar Multidimensional Demographic Modelling research group (MDM)
in POPJUBrogramand a Work Packag&VP)leader of the Link4Skills projedthe WP investigateskills gaps and skill
mismatches in the EU. She has conceptualized the study, supervised the analyses and contributed tandréttiting

of the manuscript. fotancok@iiasa.ac.at

Claudia Reiteris aresearch scholar in MDM/POPJUS arrésearcheim the Educational Structures and Educational

Opportunitiesresearch groumt the Institute of Advanced Studies (HIShe hagprovided important feedback to the
execution of the regression analyses and edited the manusdrgter @iiasa.ac.gt

Acknowledgments

This study is an adapted version of the master thesis of Maria Paola Nicoletti Altimari and was conducted under
supervisionoh A OK I St |t Bhé woyk did pe2rbnducted within the scopéhef Horizon Europe project
Link4Skills (Grant No. 101132476) and has received fundingfi@iEuropean UniorViews and opinions expressed
are however those of the authors only and do not necessarily reflect those of the European Union or European
Research Executive Agency (REA). Neither the European Uniorergattiing authority can be held responsible for
them.

www.iiasa.ac.at


mailto:altimari@iiasa.ac.at
mailto:potancok@iiasa.ac.at
mailto:reiter@iiasa.ac.at

Link4Skills (101132476)

1. Introduction

IYYAINI yiaQ a20A2S02y2YA0 Ay i Sadklissueis a kisishifing Sigratidn trénksS Y 2
towardsthe EUtK I & 0SSy G (GKS O2NB 2F LRfAO&YI|1SNAQ O02yOSNyas
as in public discourse, particularly with regard to immigrants from-Baropean countries. Otme one hand, migration
contributes to population and socioeconomic growth favoring both destination and origin cotlRegarding the latter
academiditerature has often discussed the fiscal impact of immigrants, meaning their contribution to taxexarzm

to the public spending such as child and housing support (V&iees 2015Sallam and Christl, 20R40verall, this

impact may be eithebeneficialor detrimental on public spendinglepending orimmigransQ ISy RSNE 2 NRA IA Y T
status and migration channeRmong the benefits to the host society, for instance, immigration prasdaeor force and,

to some extent, tacklkelabor shortages, hence, encouraging productivity and economic progress (Luz, R@@&)gh
immigrants tend to leave their home countries at their working agel although they are positively selected in terms of

their education with respect to their origin country, recent literature finds that net fiscal effects of first generation
immigrants from outside EU is negatiwile opposite is true for the second generatid@hfistl et al., 2022Sallam and

Christl, 2024)Positive net fiscal impacts have lmeghown forhigh-skilled immigrantand those from other EU countries

(Christl et al., 2022

The benefits of immigration to both origin and destination country can solely be guaranteed if a successful integration
process of immigrants and their children is achiev@adgnitive skills playaucial role in shaping the integration pathways

and the oftenresulting difficulties immigrants face once they enter the destination country. Literacy, humeracy and
problemsolving skills are foundational as they enable participation in society anduteessful integration into the

current and future labor maets (Batalova & Fix, 2015). Additionally, in the context of integration and adaptation,
O23yAilA@®S alAtta SylotS GKS RSGSN¥YAYFGAR2Y YR YSI adaNBY.
other social and economic advancements (Leveld.eP017). Nevertheless, these skills are often subject to comparison
between immigrants and natives, with the latter defined in this work as individuals born in the receiving country with

both parents also born there.

Evidence shows that the different educational, cultural and secianomic background of immigrants contributes to
increasing migrany | G A @S aiAftfta AL IyR O2yaidAddziSa + oF NNASNI G2
and labor market (8alova & Fix, 2015). Therefore, exploring the skills gap between immigrants and natives may provide

support to the understanding of an overall challenging integration process.

l'a oARSt& RA&AO0dza&aSR Ay (GKS fAGSNI(GdzZNBz: 2y 2yS KIFYyRI &1A
of functioning as criteria of admission to it, on the other hand, skills fall into a mechanism of possible mismatch. Skill
mismatchA & RSLIAOGSR Fta (GKS YAalftA3dyySyid o0SG6SSy AYRAGDARdzZ f
required for that job. This mismatch can refer to either cvarundereducation of individuals compared to the level of

education and skills gpired for their new job (Pivovarova & Powers, 2022). According to Pivovarova and Powers,

www.iiasa.ac.at
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immigrants are more likely overeducated and, hence, mismatched than the natives. This is mainly the case for first
generation immigrants, as a consequence of the Hramsferable qualificationand skills together with late access to

the labor market and limited sociabpital at destinatior(Pivovarova & Powers, 2022). The arrival in adult age and the
admission to an already structured society often leads the host population to perceive immigrants as strangers and as a
GKNBIF G G2 yI (A gfedsalmmigrantd &é oftén WdrcBivied asIN@adr competition at the job market and
blamed for occupying jobs which causes unemployment among natives (Niyimbanira & Madzivhandildl 2€re®re,

our analysis considers several dimensions of human capital, including educational attainment, functional literacy and
numeracy as well as where immigrants received their qualificati@@ukicational attainment, time spent in formal
education and the school system are among the most salient predictors of skillshenefore, their socieeconomic

mobility in the host country (Schnepf, 2006).

As already mentioned, accounting for migrant generation is essefiti@.generation dimension within the immigrant
subpopulation distinguishes between immigrants and their descendants and provides an analytical lens well suited to
examine and evaluate the role of where the respondent was educated (Azzolini et al., 2QdtReriwords, if both first

and second generations of immigrants are considered, it is possible to analyze how being educated in a certain
SRdzOIF GA2y It &d2adSY Oletgncids Bid eridrmangé Ri titeAldeazledoriofy. F@ediefdtibn
immigrants (G1) who migrated as adults, after the age of 18 or so, find themselves catapulted directly into the dynamics
of thereceiving society and labor markand(Levels et al., 2017). On one hantinymoveto a new country to seek job
opportunities or better standards of living, on the other hand, these people are still confronted with a different work and
social systemRecognition of qualifications, skills transferability and overetlobaand brain waste are among the
challenges G1 immigrants face at local labor markets. In contsestondgeneration immigrants (G2), i.e. the
descendants of immigrant parents who were born in the host courtry ,socialized in the country and educated in the
O2dzy G NB Qa S Radd@uiltdral enyirordnéniresulting in potentially better applicabilityf skills and acquisition

of social capita(Levels et al., 2017).astly, both generations differ in their language skills. Language proficieacy is
significantbarrier for firstgeneration immigrants who oftepossessn insufficient language proficiency (Eurostat, 2023).
Language constitutes a smaller barrier for G2, as they were raised and educated in the host country and exposed to the
K2ad O2dzyiNEQa fly3dzz3S +d Fy SINIe& |3So

In thiswork, G1 are defined as individuals born abroad and G2 are defined as individuals who were born in the host
country and have at least one foreifporn parent. Research studies often differentiate between G1 and G1.5, i.e.
immigrants were born abroad and arridas children with their parents. These immigrants are partially socialized and
integrated in the receiving context (Levels et al., 20THe possibility to distinguis®1.5from G1 in this work is,

unfortunately, hampered by insufficiesamge sizes therefore,we limit the analysis to G1 and G2.

The purpose of this study is to investigate whether the skills gap between immigrants and natives persists, diminishes or
GARSya 2@0SNJ GAYS IyR | ONRPaa 3ISYSNIGA2yasz I FGSNI ¥SI &adzN
economic and migrain  OKF NI} OGSNARaGAO&ad LG FAYa G2 SEFYAYS (GKS NBf |
sociodemographic characteristics already widely discussed in the existing liter@dituieer elaborated in thditerature

reviewin the next sectioh Thiswork providesnovel evidence anahsights particularly focusing on temporal trends. This

www.iiasa.ac.at
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is essential because the composition of immigrant and migration trends have profoundly changed sintev20ts
immigration from outside the EU and towards larger flows of irregular and humanitarian immigrants who are subject to
regulated access to the labor markeBxisting studies exploited the first cycle of PIAAC (Programme for International
Assessment of Adult Competencies) for this purpose (Cathles et al., 2021). More recently, OECD analyzed the second
PIAAC cycle. To this daye could not find ay study thatanalyseshoth PIAAC:ycles and focuses on temporal shifts.
Therefore,this study aims to address this important research gapnsequently, the results can support effective
management of skilled migration and provide crucial evidence for maximizing its benefits for both immigrant and

receiving populations.

Next, thiswork proceeds as follows. In the next Chapter 2, we introduce the objectives and the research questions.
Chapter 3 provides a summary of the existing literature that explored the migrant skills gaps. Starting from this state of
art we dive into the quantitatie analysis itself. Chapter 4 first introduces the data and the data sources that are the
empirical basis of the study. Next, we introduce the methodology. This chapter also details the data cleaning and the data
processing, including a deladl overview of the two implemented descriptive and regression analyses. Chapter 5 presents
first the descriptive results and thereafter the regression results. The results of both are summarized and juxtaposed to
the state of art in the discussion in Chep6. Lastly, before the final conclusions, in Chapter 7, we acknowledge the

limitations of the study in both data collection and methodology.

2. Objectives and research questions

Weinvestigatefour main researclyuestionsformulatedfrom broader to narrower perspective$he migrantnative gap

has been at the center of several existing discussions confirmiRigsgt,we askwhetherwhat gaps exisk Yy A YY A I NI Y i
Iy R Y ledudat®hs an@kills. These skills are restricted to functional literacy and numerdtiyough many studies

analysed skill gaps amorglolescentsand young adults using either solely PISA survey or a combination of PISA and
PIAAC data, we focus on adults because their human capital forms the basis of current laior forc

Our first research question is, thus:

RQL:a2 K Aa GKS aiAftta 3AFLI 0SG6SSYy AYYAINIyda FyR yIGAa

RSalGAYyFGA2Yy O2dzy i NA SaKé

Next,we specifically focus odifferent aspects of the gaps and their evolution.

RQ2addresses the temporal shits a1 2 ¢ Kl a GKA&a 3IF L) SP2ft OSSR 20SNIAHYSS &
Cycle 2 (2022 o U K ¢

RQ3turns the perspective towards the generational perspecivea L& GKSNB | RAFFSNBYyOS Ay
between firstgeneration immigrants and secor@ilSyY SNI G A2y AYYAINF yliakKé

And, finally, RQ4investigates the causes and explanatory variables of the skillYgapgs2 K+ G ' NB GKS @I N&
affectthe migranty | G A @8 t AGSNI O8 | yR ydzYSNI 028 &a1Atf 3IFLK ! yR K2
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With respect to RQ2, wexamine whether the skills gqersists, narrows of widens over tiras immigrants settle in the
host societycountry. Investigation of the RQ3 sheds important light into the social mobility and adaptatifirsbf
generation immigrants and secofgneration immigrantsDescriptive analyses provide initial evidencetfar first three
researchquestions anchelp assess whether composition of immigrants and sdeimographiccharacteristicof both
immigrant and native subpopulationshape the gapsWe perform regression analysesontrolling for these
characteristics and incorporate other important variables such as language profitieniog sake of assessitige actual
magnitude of the gaps in literacy and numerdeinally employing regression analysis weestigate the effect of specific
independent variables on the migrangative skills gapMultiple modelsneed to be implementedo explore therole of
sociceconomic and demographic variables that influence migrsative gap ad the direction and magnitude of their

effects.These are detailed in Section 4.2.

3. Past evidence on migrarg native skill gaps

Investigation into and a more nuang@nderstandingof migrantnative skill gaps has been enabled by implementation

of comparative survey programs such as PISA and PIAAC supported by the OECD. ,Ttiesefopic is frequently
explored by grey literature, starting from the OECD reports that comprehensively analyze skills gap to the concepts of
selectivity, integration and education (OECD, 2014). Given the considerable relevance of the OECD aptbeidizta

as well as knowledge producer, this literagupverview will particularly rely on their reports. As a matter of fact, OECD
reports present important support and clarity to the complex and dynamic concept of migedive skills gaprhe
studiesreferenced in this literature reviewefer either to the specific use of PIAAC data or to the theoretical concept of

skills gap, along with different material or analytical methods.

Before delving into the details of skills gap and how to measure it, it is necessary to note that the concept of skills has
been definedand conceptualizeih various way®ecause of complexity and multidimensionality of skills and the gaps
arising in different skill domainsh& distinction between hard or cognitive skills and soft or 4gognitive skills is
particularly relevantin the contextof this study. Both groups of skills, combined or not, are often used as a tool of
admission and integration ofdividuals into the labor market. Necognitive skillare influenced byersonality traits,
whereas cognitive skills are technical abilities (OECD, 20E5}D considers cognitive skills as a tool for measuring the
capacity of individuals to interact with professional and social cont&itiis literature overviewtherefore, focusesn

cognitive skills, as measured in the Survey of Adult Skills (PIAAC)

Relatedconcept in the context of skill differentials among immigrants is skill mismatch. Both the migative skill gap
and skill mismatch refer to the moment individualsinaccess or try to access the h632 dzy [abhaEm@riet,and both
have longterm and multidimensional impact on individuakshapingtheir social interactiongs well adabor market
trajectories Skill mismatchrefers to the actual misalignment between the educational skills obtained prior to the job
and the skills required forhe job (Pivovarova & Powers, 2022jigrant-native skill gaprefers to the moment

AYYAINI YGEEaQ FT2NYSNI &1 A€ a | rgsitingihdisdrePedey This Bigcnpasoiefiddmwt &
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these two subgroups enter the labor market and, consequently, the societysaneisted in differing levels of human,
social and cultural capital individuals possess and have access to within the host ddegyring bottihe gap andhe

mismatch carpoint towardsimmigrant disadvantage and theequalitywithin the host society.

The skill mismatch caarisebecause ofin existing skill gap. Pivovarova and Pow@a22) refer tothe human capital

theory, according to which education and competencies cannot be straightforwardly transferred fr@amNle 3 A y O 2 dzy
to the receiving labor markebecause oflifferences in, for instance, the educational system or the language proficiency.
t2aaSaaizy 2F alAiftfta NBESOlIyid i GKS K2aid O2dzyiNERQ&a f I
facilitate matching of immigrants to the vacancies corresponding to their skills. Based on PIAAE Eatavarova and

Powers (2022) conclude thatmmigrants in the United States are more inclined to be overmatched for their jobs than
natives, meaning that they usually have higher and stronger skills than what their job redfurd®er, immigrants are

more likely to be placed in occupations that require lower education than what they actually have achieved in their origin
country, also due to the aforementioned naransferability of skills. This mainly occurs among specific occupdtilds

prior to migration that require dditional investment in learning countigpecific knowledge and training to access the

same sector as in the origin country (Lancee & Bol, 2017). As a result, the abilities are not recognized and accurately
utilized. Therefore, the productivity that aris8SNB Y (G KSaS AYRAGARdzZE £ aQ 62N] GAff y2
Asexpected problems with skill recognitio® | y KIF @S  NBf S@lFyid FyR &adzaAdlAySR AY
impactingtheir social and economiategration as wellMoreover, the detrimental effect of skills mismatch spills over to

the origin countries because afemittances that immigrants transfer to their families and local communities.
Consequentlyiil KSANJ K2YS O2dzy i NAS& 6Aff | fa2 adzFFSNI FNBY (KS dz
productivity negatively impacthostO 2 dzy échiddry&Pivovarova & Powers, 2022).

Skill mismatch, skill waste and owsatchingmainly affect the first generatioG1) as secondjeneration immigrants
(G2)obtain their education in the country and face immediately its educational, working and societal environameht.
thus, G2 possess more relevatcial capital, i.e. the social networks among people in a certain society, that facilitates

integration, adaptation and inclusion and the resulting benefits and stalf®itsovarova & Powers, 20R2

The existing peeNSE A S SR f AGSNI GdzZNB Yl Ayte& F20dzaSa 2y YSI| adzNRy 3
socicdemographic factors (Batalova & Fix, 20Mhile some studies focus on a single courgontext (forexample,

Richwine 2022)a few other studies are comparativE#thles2021; Levels et aR017). However, very few examine the
crossnational perspective combined with an analysis of skills distribution over time. In terms of spatial coverage, the
focus is on higlincome countries, du¢o data availability. Many papers use US as case of study along with Western
European countries (Batalova & Fix, 2015; Richwine, 2022). Furthermore, adults ag®drksthe focus of this/ork,

conversely to the majority of existing literature exploring kids at the school age of 15 (Rebetgkers 2008).

CathleSG It ® AY(iINRBRdzOS GKS S@2tdziazy 2F (GKS aijAfta 3IFLI 208

integration (Cathles et al., 2021). The authors explore the skills gap between immigrants and natives by drawing on the
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first cycle of PIAAC and the PISA (Programme for International Students Assessment) and performing both descriptive
and regression analyses. These two data sources enable the analysis across generations, byyakirgjdsfrom PISA

in the 2000 and 20® cycles and the adults of the same birth cohort as in PISA from PIAAC ih2aad 201415, i.e.

before the major shift in migration patterns towards Europe and rise in humanitarian migration. Additionally, the authors
examine how school quality vari@sl, including school resources, autonomy and accountability, affect the skills gap. The
results reveal a convergence ofsecadd Yy SNI GA2Y AYYAINryiaQ | yR ylgeded@tdd Q & A
immigrants, and an increase in the gap acrgsserations. These findings align with earlier studiest provided

theoretical explanations for the skills gap between natives and immigrarbeimajor destination countriégLevels et

al., 2017). The widest gap is between the fgenheration immigrants and natives and, according to Le{2£147) this

result is explained by the fact that PIAAC survey was administered in the local language. In this paper, the findings reveal
that half the total crosshational skills gap between firgfeneration immigrants and natives and two thirds of the skills

gap between 1.5 generations (immigrants who were born in a foreign country and migrated to a different country at a
@2dzy3 13S0 FtyYyR yFriA@Sa A& SELXIAYSR 0@ A YYHodeMdr yhdse Q SR
studies only focus oadolescents and young adults, leaving a gap in the assessment of the gaps among older working age

population.

With regard to parental background, family and the environment in which children were raised play a considerable role
Ay akKlILAYy3I OKAfRNByQa ljdzk t AFAOIGA2ya YR 2LII2NIdzyAlGASac
transmission oeducation and social mobility, which consists in the transmission of educational level and qualifications
from the parents to their children (Martin, 20110K A f RNBy Qa SR dzO| dedoBoyhic btafuR ard highlgzNB &
correlatedwith G K S A NJ LJI-catiBryaindh sQcieSoRainic status, as parentefiOli G KSANI | ALIANF GA2Y
educational choices YR I NE Ay LR AAGAZY (2 A Y THedtSry, DSed@&tiantbachgoyn@a SR
of the family is relevant to understanding why competencies (skills) can vary from one group of individuals to another
and from a generation to another of the same group. For instance, evidence showsothatgroups of G2rimigrants

tend to have high educational aspirations, as a consequence of their Mimigd LI NBy iaQ KAIK | &L
Schaeffer, 2020)The aforementioned studstates that the immigration process requires motivation, aspiration and risk
tolerance, subsequently, transmitted to the next generation. Furthermore, Richfiide that wide skills gaps appear

between natives and immigrants with the same age and educational attainment and the size of the gaps depends on

where immigrants completed their education (Richwine, 2022).

aSFadz2NAy3d AYRAGARdAzZ £ aQ 023y AlGAGDS inkljdelackngunifu@ defiditidhlofiskildzf | NI ¢
as well as of migratianTo reduce complexity arising from multidimensionality of skillgstof the existing literature

focuses on specific variables that are potentially playing a relevant role in shaping the skills gap between natives and

1 Austria, Belgium, Canada, Czech Republic, Denmark, Estonia, Finland, France, Germany, Ireland, Italy, the Netherlands, Norway
Spain, Sweden, the United Kingdom, and the United States.
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immigrants.The examination ofnigrantnativeskills gaps is often reduced to the evaluation of inequalitydncatioral
attainment andin quantity of schooling, pointing tthe widely discussed disadvantageimimigrants(Schnepf, 2006).
Multiple studies documented disparities in educational outcomes of immigramtocused on the gap in achievements
at schoolSchnepf, 2006Azzolinket al.,2012 Levelst Dronkers 2009. Therefore the age range of the target population

wasrestricted to young indidualsof school age

Azzolini and Levels include the generatiopatspectiveto study of skills gap@zzolini et al., 2012;evels & Dronkers

2008). Similarly to this worlguthors makecomparisons between natives and immigrants and betw&hand G2

however, the focus is not on adults but @éB-yearolds. These studies suggéisat multiple factors affecskill acquisition

among adolescentsThe conclusions from these papers differ depending on which predictors, such as family or
educational background, are selected or whicountries are considered. The common finding is that a gap between
YEGABSAaQ YR AYYAINIyGaQ aiAtta SEAaGAT |fiK2dzAK K2 2
direction and magnitude of #ngap vaieswith the social, cultural and economic context. Azzainal. (2012narrows

the analysis to Italy and Spain and concludes that the gap is particularly esideny GJupils, whereas th&2reveals

a consistent disadvantage relative to natives but a better performance velati theG1(Azzolini et al., 2012).

Levels & Dronker&008)follow a wider crossational perspectivéy analyzing thirteen European destination countries

and only focusing on mathematical skills. Mixed results are found as a consequence of different effects from social and
economic backgroundsglepending on theountry of destinatiorand acountry of origin Levels & Dronker008). Levels

et al. Q017)later deepened the previous investigation by shifting the target populatfom adolescents to adult&ge

16 to 64) and including botlitéracy and numeracy skilland extended the scope toon-EuropeanOECLZountries.The

study confirmedthe skill gap and that ariesdepending on various factors. For instance, the languyaggs a crucial

role. Surveys like PIAAC are administered in the language of the country of the intelivigieating selection towards
NBaLR2YyRSYyGa 6A0GK &2YS LINE Firalocénfirdad that Gimikigranis ofteresdeyh foddpapta |
amoderatedisadvantage compared to nativfsevels et al., 2017). The existing literature is lacking in terms of temporal
analysis and of recent times. For instance, the aforementioned papers that mostly use PIAAC or PISA data limit the study
to the first cycle of survey. Therefore, the findingfereonly to a specifitime period without considering the evolution

of skills and the gap between native and immigrant populations over time.

4. Data and methods

4.1 Data

To examine the skill gagbetween immigrants and natives and betwe&iand G2immigrantswe utilizethe data from
the Survey of Adults Skilst L! ! / 0 ¢ KA OK cychcalFrdgrhidime foif Intein@tior@mlssessment of Adult

Competencie$PIAAC)We use datasetsetrieved fromthe available microdata filefor public use PUFs PublicUse
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Files). PIAAC dataeasured: R dzf { dn@undiichal litefady, numeracy and problesolving through test scores and
includesquestions on familyand educational backgroundf the respondentsThese threeskilldomains are recognized

by the OECD as crucial for the complete integration s@toietyand the labor market (OECD, 2024). PIAAC integrates a
background questionnaire, administered using Computer Aided Personal Interviewing (CAPI), and the assessment of
literacy, numeracy and probleisolving proftiency. This work focuses solely on literacy and numeracy proficamty
excluded the problensolving dimension because differences in itsmeasurement across the cycles of PIAAC survey.

The broad definition of literacy and numeracy skills used by the OECD and in this work are the following:

1 Functional literacythe ability to read and understand written texts,

1 Numeracythe ability to understand and use mathematical and numerical information.

Not only does functional literacy express the ability to read, but also how the information is understood and processed
FYR K2¢ AYRAGARdZ & dzaS GKA& FoAftAGe Ay SOSNEBRIE fAFSO
societal a professional contextd.iteracy and numeracy scores and le@lsther detailed inSection 42) are used in

the analysigo determineA Y YA ANI y i a Q ¢ aficRcomparéithehSa Q &1 A€ f

To date, twoPIAAC survey cycleave been carried ougnd thiswork combines the data from both. The first cycle (Cycle

1) was conducted in three rounds in 39 countries: the first round in 21, he second round in 201%5 and the third

round in 2017. The second cycle (Cycle 2) was conducted iR2Z8i2231 countriesTo allow a consistent analysis across
countries and the comparison of the patterns, only the countries that collected surveys in both cycles were taken into
consideration.We selectedEuropean counies with sizeable immigrant populations for the purpose of the study
Belgium (the Flemish Region only), Finland, France, Germany, Ireland, Spain, llagAémted Kingdom (England only).

All the countries selected participated in Cycle 1 of $&wevey of Adults Skills 201212 and in Cycle 2 in 2023. The

target sample consists of adults aged@% Countries with small immigrant populations, such Poland, Slovakia and Czech
Republic, as well as counties that did not release key stsmeographic veaables (gender, educational attainment) could

not be included in the analysis

4.1.1 Immigraninative demographic composition

First, we presentlemographic characteristics of these two groups and how these are represantdveysamples.
Figure 1 shows composition by gender and migrant stataklated as weighted shagesomparing two PIAAC cycles.
The share oimmigrantsc whose total is represented by the black pogincreasel from 25% in the first cycle to 30% in
the second cyclén France from 33% to 37%n Germanyand from 26% to 34% Ireland, with similar trends in both
genders The United Kingdom has reached their level in theosd cycle. The disaggregation by sex, in the first cycle,

reveals the prevalence of female immigrants for all the countries except for France and Geamalyis trend is further

2This includes Sweden, Denmark and Norway.
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emphasizedn the second cycle. Finland and France have a quite even distritagions gendersMen were slightly less

represented among immigrants in Ireland in the second cycle.

Figurel. Share of individuals by sex, migrant status and cycle.
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Source: Own elaborations on PIAAC data in Cycle 1-(Z2)Eind Cycle 2 (20228)

Figure 1 illustrates shift in generational composition of immigrant samples across cycles. As can be expected, most
respondents among immigrants are @kllow bar), and G2 (green bar) is less represented in cycle 1 as compared to
Cycle 2. G2 shares are lowreland, Italy, Spaias these countries became important countries of destination later than
the UK France and Germanysermany is an outlier with more G2 respondents than Gherfirst cycle. Furthermore, if
genderdisaggregation is consideredhe G1reflects more clearly a potential discrepancy between female and male
immigrantswithin migrant stocks in the destinations and se#lection of respondentdt is unclear whether slightly
higher representation ofvomenis because of their greater representation in the migrant stock or because of selection
effects among the respondents. Men tend to be more represented among re@éntmigrant flows: acording to
Eurostat, in 2023, 55.0% ioimigrants into theEUwere men a®pposed to 45.0% of wome(Eurostat, 2025} owever,
gender composition of migrant stock reflects a longer migration history and chain migration, when women tend to be
more represented in subsequent flows through family reunificatibine controversial finding in Figure 1 may suggest a

bias in the sampling and weighting processl ajreaterparticipation of women in surveyss discussed in limitatisn
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(Section7). Furthermore the language barrier contributes to underrepresenting and underestimating the immigrant
populationoverall, leading to imbalances between G1 and G2 such as n case of Gegimanythe limited access to the

survey and its tasks administered in the native language (OECD, 2024).

Figure2. Share of individuals by age, migrant status and cycle.
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Source: Own elaborations on PIAAC data in Cycle 1-(Z2)%ind Cycle 2 (2028)

Figure 2showsthat the distribution of immigrants across age grodps rightskewed with a majoritamongyounger
individuals, regardless the generation. Conversely, the native component shows a higher concentration in older age
groups. TIs is not surprising as immigrant tend to be younger population than natives and ttimisonly confirmed

by existing statisticavhich show ahigher concentration of workingge immigrants in many countries (Eurostat, 2022).

On the contrary, most of the European countries are currently facing strong ageing and, hence, an increasing shift towards
older age groupsas apparent for the natives who constitute majority in all countriédscording to Eurostat, the
population of the European Union aged 65 yeansl over on 1 January 2024 was about 21.6% of the total population

and the median age was estimated to be 44.7 years, in opposition to 30.5 years for immigrants in 2023 (Eurostat, 2025).

3C2NJ AAYLX AOAGEeT ¢S LINBaG =i méGNFREAGNEKR RSHISHNE teRIA NS E A 2y dzAS v
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Reflecting on the results shown in Figure 2, the two populations have opposite trends across time and countries. In
particular, Ireland has the most accentuated pattern with a gap between younger and older age groups of 15% in the first
cycle and a gap &6% in the second cycle. This is not the case in Germany where the pattern is reversed with younger
natives in Cycle 1 and more evenly distributed across ages for both populations in Cycle 2. Of particular note is the U

shaped trend for G2 immigrants in @®any, indicating the prevalence of people aged246and 5565.

Figure 3 displays the gender disaggregation of immigrants and natives byhegdifferences between the distribution

of women and the distribution of men are not significant and the concentration df lgendersn the three age groups
has decreased over time. Concerni@dimmigrants, all countries have maintained similar distributions across gender
and age groups. In Cycle 1, both women and men were mainly concentrated in the gredppsa2fss countries with
the exception of 1644 in Belgium, 265 inGermany and 4B5 in France. On the other hand, in Cycle 2, both genders
confirmed the significant concentration in 28l and expended toward older ages in Belgium for both and France for
women. The charts present an overall increasing predominance ofendmolder age groups in Belgium, Italy, Spain
andthe UK. Among these countries, men dominate the2é6age group in Belgium, Italy attte UK. Finland, Ireland,
Germany and France have experienced moderate change. Particularly, Ireland shows memgiew#e5 conversely

to average trends.

Figure3. Share of individuals by age, sex, migrant status and cycle.
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Source: Own elaborations on PIAAC data in Cycle 1-(Z)&ind Cycle 2 (2028)
Moving toG2 in Cycle 1, women and men are mostly ageet4@xcept for Germany where the highest shares are in

the 4565 group. By Cycle 2, this trend was confirmed once again. France, Germahg bidhave similar distributions

across age groups. On average, men prevail on women in the youngest range in Belgium, Finland, Spain. An overall
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increasing prevalence of women across every age group has occurred in most of the colmiiayg, women have
surpassed men in 184 with a noticeable gap in 1. The same has happened with men in Finland at younger ages and

in France in the 485 group.

A conclusive observation is that female and m@Rare more concentrated in younger age growgsl thedistribution

by genderis nearly even, resembling tleme ofnatives. Among natives, Belgium, Finland and Ireland are characterized

by a shift or stagnant concentration toward older age groups. Germany is the only country having experienced an
opposite pattern with more individuals in younger age groups. France and tihedKingdom both present a-thaped
distribution, regardless the gender. As for Italy and Spain, these two countries reveal mixed patterns, with Italian men
concentrated in older age groups and Italian women 8pdnish women and men following esblaped distribution. The

16-24 age group was dominated by women in Belgium, Germany and Italy in Cycle 1 and only in Finland in Cycle 2, the
25-44 was consistently dominated by men in Cycle 1 and by women only indrinl&ycle 2, the 465 by women in

Belgium, France, Germany, and Ireland in Cycle 1 and in France, Irelatiteddld in Cycle 2. In conclusion, a shift
towards male prevalence across all age groups has occurred among natives. However, it is possiteleathigher

concentration of women in older ages and a higher concentration of men in younger ages.

4.2 Methods

4.2.1 Variablesdescription

The variables that were selected for the purpose of the study were extracted from the PIAAC PUFs, i.e. the available
public datasets. Most of the variables were taken directly from their original construction in the datasets, others were
adjusted to the olective of the elaboration. In addition to this, the first and the second cycles of PIAAC survey have a
different list of variables or differerdategorizationgor the same variables. Therefore, before selecting them and creating

the final dataset to usef was necessary to harmonize the names of the variables and their construction to smoothly

merge the two cycles.

The first step consisted in constructing the variables aimed at distinguishing individuals by their migration background

and, therefore, analyzing the migranttive gap.

f migrant g A GK OF §S3I2NASE aaAdNlylié yR abliA@Sés (G2 RATFT
was constructed starting from two variables available in the PIAAC datasets: IMPARC2 (IMPAR for Cycle 1) with
categories from 1 to 3, indicating whethé&¢ S NB & LR YRSy i KI &0 ZaNFZ &KX ddh WSy IUENT P
02Ny é3x a. 20K0 2MyaRdyAR 203 [J1QD4a Sor Cycle 1) with categories 1 and 2 indicating
whether the respondent was born in the country of the interview or not. @twabination of these two variables
allows us to identify the migration background of each respondiatives are defined as individuals born in
the country of the interview and whose parents are both natbern (IMPARC2 =="3" & A2_QO03a =="1").
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f migrant_generatiorE A G K OF §SIA2NASa bl GABSes amald IASFBNI GA2Yy
from migrant variable detailed above, Ghimigrants are classified as individuals born in a different country than
the country of the interview, wherea&2are classified as individuals born in the country of the interview to

foreignborn parents, regardless of whether both parents or only one were forb@n.

Additional relevant variables are:

! Gender(GENDER R al f S¢ IyR aCSYIlfSé¢o

1 Age(AGEGIOLFS) micn £ -0 méHn miéop mién 64 fopirpregression analysis; 3ANB I G SR Ay
H N € =N mMeH3xr pfem gescriptive analysis

1 Educational attainmenteduc_3) derived from EDCAT6 in Cycle 1 and EDCAT6_TC1 in Cigheat level of
formal education obtaineéndclassified bySCED 97 classification. The categories were grouped and renamed
G 26SN) aSO2yRI NEBISRINGA $ CaG@2 WRKWNE diRSa a! LILISNI aS0O2y R
secondary, nosi S NIi);X ¢ SINAAMYF ONBAZR S & LISB SR A A RF I f 3 DS 2N RSSTNNBA
G ¢ SNIVYAIANIBS Nk NB & §.F NOK RSINBSE

1 Maternal and paternal highest qualificatioild_Q06b and J_QO07b in Cycle 1 and J2_QO04c and J2_QO05c in Cycle
2). The two cycles have three similar but different categories that are assumed to be classified as low, medium
and high education | LILINR EA Y (St & O2 NNBaLRY RA Y JattdirtnenicssribeédK NB S
above.

1 Employment statugemployment_status)Represents the worlstatus at the time of survey arid derived from
C_QO07_Tin Cycle 1 and C2_Q07_Tin CyGR. dzZLJSR Ay (2 G9YLX 28SReé¢z a) ySYLIX
ALY Qe D8k O2YoAySa GwSHUANBREI a52ARy3 dzy LI AR K2dzaSK

f Language(bornlang_simple)lt simplifiecd . hwb [ ! bD @F NAl 6fS o6& 3INDozidng I (K¢
nativef | y 3 dzI 3 S-bokn addboreifk @ § 3 dz 3 S ébarn andCratNg A JVA dzl 3 S ébarn andC 2 NB A =
foreignf I y3dz- 3S¢ AyG2 ayl G§A @Syt SiyigieditohdgéegateyaR sampfed Nfyst Ay Yt |
generation and secondeneration immigrants across the categories.

f Birth region(BIRTHRGN)G ! N} 6 {GFdSaé¢sx a{2dziK FyR 2S8Sad !'aaléz a
{FKEFENYY ! TNRAOI¢€X a9kad !'ail IyR GKS tFOAFAO 06L122NBN
O2dzy iNAS&UVEéES a/ SYyiNIf YR D6aiSNYy 9dNPLISE® ab2NIK !

1 Country of highest qualificationlCTRYQUAL_simplexggregates CTRYQUAL (the same as BIRTHRGN) into
Gh9/ 5¢ IhyoR 50b2 yRAAGAY IdzZA AKAY 3 AYRAQGARdDzZEfa gK2 2060k A\
OECD and those that did not.

1 Country of the interview(country _name)¢ France, Belgium, Finland, Germany, Ireland, Italy, Spain, the United

Kingdom

While the regression analysis explores all the above variables, only migrant, migrant_generation, GENDER_R,

AGEGI10LFS, educ_3 and country_name were used in the descriptive analysis.
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4.2.2 Measurement of literacy and numeracy: test scores and proficiency levels

TKS OSyidNIf LRAY(OG 2F (GKA& addzRRe A& (2 SE which ASmeasyirBd ird2 Y LI
PIAAC bliteracy and numeracy test scores and the corresponding levels. OECD dafictasnal literacy and numeracy

levelsas groups of score rangasd uses these in their analysétowever, publicly available PUpi®vide access to the

test scoresonly, not to the variable with proficiency levels. Test scorespaoeidedas ten plausible valuéand can be
RSTAYSR +a GSy RATFSNBy G 3dzS & Fifsds bachlBedch @spdhlent MSdersdyyRaS y i Q
subset of all possible taskad, thus, cannot be attributed single exact test score, but ten plausible scores estimate how

well that respondent would have donesfhe had taken the full test.

Theproficiency levelsxpressLJ2 Lidzt I (i A 2 y Q adistGoitdry Six&Al Bvels wieteinferred from the test scores

by groupng the scores which range from0 to 500. The scale of 500 points indicates both the proficiency of the
respondentand the difficulty of the tasksesponded can perforffOECD, 2024). This scale is independent for literacy and
numeracy, making these two comparable only relatively (OECD, 2025). At each point on the scale, the respondent with
that certain value of proficiency has a 67% chance of succeeding in the taslksd wélile of difficultySurveyof Adult
{1Affa NBI RSND A Belod lyekdt {gcar@syroniOdo 1A60eved 1(176 to 226, Level 3226 to 276, Level

3(276 to 326, Level 4326 to 37§ and Level §376 to 500. Theinterpretation of the five levels diffesfor literacy and
numeracy(Insights and Interpretations published by the OECD in R@&Afor literacy, individuals below Level 1 are able

to comprehend simple sentencemly;those at Level 1 can understand short and clear texts and lists, locate connections
and infomation; those at Level 4 and 5 are able to understand and interpret long and complex texts and exercises.
Moving to numeracy, individuals below Level 1 can compute sums and differences between simple niueNerd
indicates the ability to do basic calculations, identify little information from graphs and tables and solve simple tasks
individuals at Level 4 and 5 can handle more complex calculations with rates and ratios, assess charts and statistical
statements.

Proficiency levels 0 andl1NB OF 4 S32NAT SR & a&! RdzZ Ga gAiGK f

2
Y2RSN}Y S FoAaftAleed [lLalter GK2a8 |G [S@St n FYR p | NB «

4.2.3 Descriptive analysis

The descriptive analysis addresses both sdeimographic dimensions and the distribution of literacy and numeracy

skills focusing on education and temporal treniise descriptive statistics enable the assessment of the existence and

4Variables PVLIT1 to PVLIT10 for literacy and PVNUM1 to PVNUM10 for numeracy.

5 As introduced in the Survey of Adult Skills 2023 Technical Report (OECD, 2025), to achieve a more accurate estimaitive of cogn

skills, first, PIAAC implements an IRT (Item Response Theory)qiodelt O2y adiada Ay SadAYdfiokga NB LR
item responses, regardless of the different set of items administered to each of¢heroreate a scale of proficiency based on

0 O13INRBdzyR AYT2N¥IGAZ2Y YR ¢gKIFIG &a02NBa I NB L)X | dzThravis®n 3A BSy (|
different scores (the public plausible values) through a process of multiple imputation (OECD, 2025).
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evolution of the skills gap between immigrants and natives from Cycle 1 to Cycle 2 in the selected eight European
countries.First, weexaminegaps inthe educational composition of immigrants and natives, given the likely and relevant
correlation between the level of education individuals have attained and their skills. The outesenesualized itvar

charts documentthe differences between the subpopulationSecond, we document gaps $tores and levels by
education and cycle to comprehend and vispalthe associationbetween educatioal attainmentand literacy and
numeracy poficiency To investigate the literacy and numeracy gapsr timewe usesimple weighted meagsbetween

the 10 plausible values for each domafmalyses were conducted surveyandsrvyrR packagessing applying sample

weights provided in the PUFs

4.2.4 Regression analysis

We mplement a linear regression model to supplement the descripfivéingsby evaluating the effect that relevant

factors (variables) have on the determination of skills and the mignatite cognitive skills gapheregression analysis

mainly addresses the last research question of thisstudy? K+ & ' NS GKS @F NALl of Saativéa KI 4 Y
ft AGSNI O I yR ydzySNWeinplemritethiultipl Imbadils by yuRey Kyzle aad cdgnitive skill domain
(literacy and numeracy). Similapproach to the one presented by the OECD was used (OECD, 2024). A first model with
migrant variable only as regressor was executed to examine the unadjusted migatimeé gap (reported in the
Appendix). Following steps consisted in accounting for compositional differences between the two subgroups in relevant

control variables that may be assated with skills, providing an estimation of the adjusted gap.

Three different final models were implemented on each cycle and skill domain. All three models have the literacy and
numeracy average score pooled from the ten plausible values, as carefully described in Section 4.2 The first model was

decided to have maieffects only:

[ OETIQ a'QQi10OE o
Q'Qodn 000 00OfY 0 "OQ'd@ @Y U Intw O e
O YY®O VO & @é 1 & aicyRAP a @A & € wé QO 0O i

HE6EBHOQ 6 OYYOIY 0b-

@)

P FOGSN) GSadAay3a SIOK NBINBaaz2Nl o AYyO2NLRNIGAYy3I AG Ayd2
region (BIRTHRGN) was assessed to be the variable responsible for the loss of significance for the migrant status.

Therefore, it was detenined to separately run a model without birth region:

[ QELIQ GQQTOE o
QQodh 005 0OfY b 'OQP@ Y xOnt c.Omd
8 YYROO VOB & BE 1 & aidRER & @ N & é Db RED 6 i

HEGEDBDQ -

)
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Next, the interaction terms were incorporated into modé2). We added theinteraction between the gender and
employment dimensions, to assess how being in a certain employment situation (education, inactivity or
(un)employment) influences the differences in cognitive skills between women and men. Additionally, the interactions
between migrant status (whether the individual is migrant or native) and relevant regressors were thdlligeation
background is treated as a fixed control variable and its interactions with other predictors yield how the gap widens or
narrows dependingn these additional factors. The interaction terms aim to examine how the migratite skill gap

varies across the different levels of each variafitlee effects of the interactions were repeatedly found to be fnon
significantand were confirmed byesting the regression models with different packagastsvy, Rrepestand mitools
Despite the norsignificance of the interactions, the coefficients were logibald expected direction and gradiergad
aligned with the literature. In order to not extremetymplify and omit relevant variables and, therefore, conclusions, the

interactions were still included separately from the model with main effects only.

[ HETIQ 6'QQTGE 6
QQod 005 0Ol 6 OF@ QY K Ond U Omé
- (?"Y'Yd)f)fi(ﬁmiﬁd'ﬁ)éi EAIGREM & QAN A N RSO I N
HEBVEDHOQ 006 OO QAN &E e RV 616 QA OHRR O
G0 GadnH a0 dEdnd a0 GHS1 & iGedd o

QO ORANGE OB R0 6iIGaQQU OHdOEDDOHQ -

All the aforementioned models were repeated for battigrant and migrant_generationvariables to differentiate the
analysis of the overall migramative skill gap and the intergenerational perspective of it by splitting immigrants by
generation. The reference group was decided to be-émlucated unemployed female natives born in Belgiaged 16

24 with both loweducated parents, with proficiency in the test language and highest qualification attained in an OECD
country.Pooled models were implemented f8elgium, Finland, Ireland, Italy, Spdahe UK.Germany and France were
excluded fom the pooled models because of methodological differences in replication methods and separate models for

these countries are detailed in the next subsection.

All models were constructed by choosing the initial scores (ten plausible values PVLIT1 to PVLIT10 and PVNUML1 to
PVNUM10) aslependent variable Thisapproachis recommendecby the OECD in th8urvey of Adult Skills 2023
Technical RepofDECD, 2025although some previously published academic papers that investigate the 1maigyvant

skill gaps use onlihe first literacy and numeracy plausible values or the simple weighted mean between all ten values

(i.e. Cathles et aR021). Useof the first values only can impact accuracy aeliability onthe results given the complex

survey methodology. Thereforehé OECDPecommendsexecutinga separate model for each plausible value dmen

L2t GKS GSy Y2RSta dzaAy3 widihis gprdachintbzdsSthe adcaracy iOdsthmatiis I d.
proficiency distribution and, therefore, the effects under studlye follow the recommended approach angse the

mitools Rpackageo perform the linear models on each of the 10 datasets corresponding to each plausible value. The

lapplyfunction enables the application of the model to all ten different values and respective datasets simultaneously.
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{dzoaSldSyidtes a &adzZ33SadiSR o0& h9/ 53 (KS YRIeoMlhinkfundtiGniNG LJ2 2
from the mitools packageGiven the decision to designate a normally distributed continuous numerical variable, i.e. the
plausible value, as outcome of the regression, an OLS model (sueighted linear regression) was adopfedhe
svygimfunction from thesurveypackage was applied as it offers a clean and straightforward implementation of the
model considering the weights provided by the PIAAC dataset. Furthermore, following similar pooling approach, the

goodness of fit of each model was measured by calculgiagnean of the tenY of each oneplausiblevaluemodels.

The independent variabledall into two groups (coding of the independent variable has already been detailed in 4.2.1).
The first group focuses on the demographic predict@snder, age) and estimatd¢ impact of sociedemographic
characteristics omscores in literacy and numeradn interaction between gender and employment waded in model

(3) as explained aboveThe second group of predictomffect both immigrant and native subpopulations and
encompassesno different clusters. A first cluster is incorporated into the model through an interaction with migration
background to examine the gap between immigrants aatives. This cluster consistéthe educational attainment of

the respondent(educ_3)and NB & LJ2 vy pakentdi(d2aQ04 and J2_QO05hhe proficiency in the test language
(bornlang_simple)employment(employment_statusand country of the interviewdpuntry _nam@. Thesecond cluster
consists of the region of birth( BRTHGGNand the country where the highest qualification was attained
(CNTRYQUAL_simpl&he predictors in the second cluster do not need to interact with the migration background, as this
information is already included in the definitions of these predictors. In other words, region of birth and country of highest
qualification can be used as a proxy for the distinction between immigrants and natives as immigrant and native
respondents fall, rel@ely, into norEuropean and European categories, even though the country of highest qualification

was integrated into the model as nddECD and OECD countries.

The selected variables concerning the education dimension are particularly relevant to the purpose of the study,
O2y&ARSNAY3 (GKS SEA&aGAYI RA&AOdza&AA2YyE AY fAGSNI GdNBo ¢K
they obtained itandKk SA NJ LI NBy (i a Q &de3dedia iactoljs dathdnmiarf capbal forinaidiecountry of

highest qualification mayeflect differencesin quality of education received and its relevance and in case if immigrants

its transferabilitywithin desty’ | G A 2 y O 2 dzylri ddderavards(iige \diffefeRcés in educational systems may be a

proxy for the differences in the soearonomic condition of a given countsducational systems and the overkdlel of
educational attainmentdiffer across countries, and these disparities can increase the risk ofewognition of
AYYAINI yGAaQ aiAatta FNRBY GKS 2NAIAYy (2 GKS RSalGAYylFdGA2Yy (
For the same reasons, the region of birtme@dso be particulaylinformative, although the samples of immigrants coming

from each region differ significantly in size and some of them are particularly small affecting the outcomes of the analysis.

EYL) 28YSyd adlddza vYlé fa2 aKSR fA3IKG 2y GKS aiAatt Yaa

competencies and their access to the labor marketither, being in employment is associated with the use of skills and

6 As recommended by thO@ECD approach (2024) and similar to other studies such as that of Heisig (2020).
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existing literature argues that use of skills is associated with better cognitive performance (use it or. [dée dtso

expect a gendered impact of employment as women tend to be primary childcare providers which is associated with
(temporary orprotracted) absence from the labor market. Analyses based on Labour Force Survey data show that in
particular immigrant women born outside the EU are particularly at risk of being excluded from the labour market,

irrespective of their educational level (Maroisadt 2(20).

The language variable is interesting to study as language is one of the biggest barriers to successful integration. According
G2 9dzNRPAGFGE AYy wHnumI GKS 101 2F GKS K2ad O2dzyiNEBQa f
suitable workamong foreigraborn individuals (Eurostat, 2023). Immigrants who speak the-boshtry language are

more advantaged and have more access to the receiving educational and working system and, as a result, their skills
improve (OECD, 2018). This also chanémes the differences in the skills gap between G1 immigrants and natives and
between G2 immigrants and natives, as those who were born in the new country with at least one parent with a migration
background did not have to go through an adaptation precasd started the education in the new environment with

the new language, even though, according to the literature, they still have disadvantages compared to their native

counterparts (Heisig et al., 2020).

The managemenof the weightswascrucialin the regression modeldVe appliedboth the final full sample weight and

80 final replicate weights. The 80 replicate weights are used to estimate the sampling variance, instead of working on a
single complex variance formula (OECD, 20P%fortunately, different replication methods were applied isome
countyQ& t L ! !, and thedeNdB&apancigsevented inclusion of all countries into the pooled model because of

the implications onvariance and standard mors. In the first cycle, the paired jackknife (JK2) replication method was
implemented in albcountries, except for JK1 in Germahyconsistencynireplication weights arises ihe second cycle,
becauseFranceapplies JK2 in both cyclewhereasall other countriesswitch to Fay method in the second cycle
Inconsistency across cycles and countries has important implications for appropriate execution of the regrégsions

of all, the selection of packages requires caution, as not all the packages and functions consider the different replication
methods. In particular, the initial attempt consisted in usgugveyand mitoolspackages together. Consequentiytsvy

and Rrepestpackages were tested. Despite similar functioning and outcomes, it was determined that survey package
combined withmitools packagewould be adopted as more flexible and configurable to specific replication methods
across countries. In order to adapt the regression model to each country, i.e. each replication method, one common
surveyweighted design with JK2 specification was formedetor the models in Cycle 1 with Fay specification in Cycle 2

for Belgium, Finland, Ireland, Italy, Spaiihe United Kingdom Because of differences in weighting and replication
methods, separate models were executed Franceand Germanynext section)Two separate designs were formulated

with JK2 specification for France in both cycles and JK1 and Fay in, respectively, Cycle 1 and Cycle 2 for Germany.

¢KS LI ANBR 2F0O11YATS dzaSa aite2 QOFNARFYyOS dzyAGa LISNI &atfdd G dzye |
""" i S 0 FYLX AYy3 FTNRY | a2NISReftheadés 4K
R GAz2yse

2NJ aSt SOGSR gAGK aeadsSyl da a 2 NI
frGGSN) adGlyRa FT2NJ aolflyOoS NBLISI GSR NBLX AOIGAZY 0h9/ 5% HAH]
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4.2.5Models forFrance and Germany

France and Germanyere excluded from the full models, and their regression models were run separately, removing
country_namevariable. The models fofFrancefollow the specificationg1), (2) and (3) reported in Section 4.1. and
separate models had to be run because of differences in replication weight as detailed above. Results from the model
(3.1) without the generation detail are discussed in the results section, whereas the detailed models atigera

immigrants are reported in the Appendix.

i ®ETIQ aQQif0E o
Q'Qody 000 OOfY 06 'OQPa@ QY K Omw O 0T
Qe ¢ AGREM a QAN aé i QO 6 i
000 OOYY Qé N & é 0o & 6 B QA OB IKD

aQQl degdT T a4 'QQl e G QA KOHdI & aidIR &

(3.1)

GQQ ORANGEOH RO 6IEQQUA GOHdOEDDHDQ -

Additionally, Germany was not considered together with the other countbesause two important independent
variables- birth region and the country where the highest qualification was attainggere not available in PUFs for this
country. For this reason, the models for Germany were simplified by omitting the variables BIRTHRGN and
CTRYQUAL_simple (qualification attained in OECD eDB&D country), as followasad the results are only available in

the Appendix

i OETIQ aQQIOe o
Q'Qodn 000 00Oy 6 "OQd@ QY U IOnmtw U O 6)

GElEAIGREM & QAN aE O RED O

(3.2) ) . . »
000 OOY Qa i & é @b RO 6 & QY ORB o
a "QQi d’)écg‘fm ) a Q Qi d)é:g‘f)ﬂ o A HHdi ¢ ai S@d® a
aQQ w8hanaé oo Qo 6 i-
5. Results

5.1 Descriptive analysis

5.1.1 Migrantnative gap in educational attainment

The descriptive analystonfirmsthe existence of a migramtative gagn both, educational attainment as well as in skills.
Figure 4depicts differencesby education level, country and cyc{medium educationrefers to completedupper

secondaryand/or postsecondary education netertiary qualification;higher education refers to tertiary educatiphe.
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LINEFSaarA2y /YO RORANANRSIINGRAVD® ¢KS 3INI LK KAIKEAIKGA
education and a higher concentration of natives in higher education. This disparity diminishes in Italy, Spghim and
United Kingdom. In particular, the UK, together with Ireland, present a completely reversed trend where immigrants are
more highly educated than nativebhis can be caused by higher representation of persons/respondents from the EU and
other highincome countries in Irelandnd the UK compared to other€onsidering the intergenerational perspective,
while the G1 shows a highdow-education prevalence compared to nativéise G2are more equally distributed across

the education levels in atlountries,and their attainment levels resemble natives rather than G1

Figure4. Share of individuals by educational attainment, migrant status and cycle.

Cycle 1 Cycle 2
Tertiary w=. - .
Upper secondary/Post-secondary — mees g — . Belgium
Lower secondary or less ~ e—m S — *
Tertiary B_o | JS—
Upper secondary/Post-secondary  E_¢ | Y Finland
Lower secondary or less =~ — .
Ter]iary — . — .
Upper secondary/Post-secondary — s, — - France
Lower secondary or less — me— * [— .
Terliary —— - — .
g Upper secondary/Post-secondary — see— . [— . Germany
'.‘..; Lower secondary or less — Ee—— * [— .
Q
.g Tertiary * — *
w Upper secondary/Post-secondary . . [— . Ireland
Lower secondary or less . . [— .
Tertiary ™o | | .
Upper secondary/Post-secondary & - . Italy
Lower secondary or less = . - .
Tertiary R . = *
Upper secondary/Post-secondary & . - Spain
Lower secondary orless & P -
Ter[iary — - — *
Upper secondary/Post-secondary s S [— S United Kingdom
Lower secondary or less ~ m— e [— *
0 25 50 75 .0 25 50 75
Share of Individuals (%)
Migrant Status 1st generation migrant . 2nd generation migrant Native + Total migrants

Source: Own elaborations on PIAAC data in Cycle 1-(Z2)Eind Cycle 2 (20228)

We further focus on the@5-34 age groupbecause ohigh concentration of immigrants this age group and because
younger individuals are more likely to have higher education than older population due to ongoing educational expansion
in both origin and destination countrie$he highest education level immigrants aged325s associated witlthe labor
marketintegration, and more broadly integratidnto the society. Figure hows thatthe share of natives in the highest
education level remained the same from Cycle 1 to Cyiri@R countriesOn the contrary, it increased for G1 immagts

in all countries except for Italy where it stayed the same. As for G2 immigrants, it increased in all countries except for

Belgium, Ireland and Spain where it decreased:inland and France, G2 immigrants surpass natives in Cycle 2hehile
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share of G2 immigrantwith the highestlevel dropped below nativesin Spain Trend for the GZuggest an upward

mobility of immigrants in education in some of the countries under stditig.educationalgap between generations of

immigrantsis substantial in most countries€ium, Finland, France, Germany and ltdly Belgium, the gap between

immigrants and natives is significant within the highest level, while, in Finland, France, Italy and Spaingeaecatibn

immigrants seem to follow the sameeind as nativesv Sa dzf G & F2NJ §KS @2dzy/3 |

w
Pl

R dzf il & Q

Ireland andof both G1 and G the United Kingdom. Germany shows a lower gap between the two populations within

the highest level and a great gap within the lowest confirming the migrant disadvantage.

Figure5. Share of individuals aged 234 by educational attainment, migrant status and cycle.
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Source: Own elaborations on PIAAC data in Cycle 1-(Z)&ind Cycle 2 (20228)

Trend over age groups depictedRigure 6confirms higher share of lowducated among the G1 in all countries except

the UK and Ireland. In Germany, the share of-tmucated among G1 hagscreased in the second cycle, potentially due

to changed composition of immigrants and higher share of low educated among the new immigrants who arrived after

the cycle. Taking all the countries and subgroups into consideration, moderate change has characterized the education

trend by age from Cycle 1 to Cycle 2. Negivare particularly distributed in higher education levels (tertiary and

upper/postsecondary education) across all age groups. In contrast, the share of-bativéndividuals at lower levels is

significantly pronounced, especially at older ages. Germiaeland the United Kingdom and younger individuals in Spain

have experienced a downward pattern, whereas the rest of the countries have remained fairly stagnant. In particular,

Ireland and the UK have higher concentration of natives in medavmeducaton. For both generations of immigrants,

the progress was moderate from Cycle 1 to Cycle 2. Nonetheless, the improvement is more visible for these groups
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compared to natives. The most marked shares of feidghcated firstgeneration immigrants are in Ireland and the United
Kingdom across all age groups, whereas the most marked shares-eflimated individuals are in France and Germany.
TheUnited Kingdom is the country that has experienced greater improvement over time, in opposition to a stagnant

trend for Belgium, Finland, France and Germany and a downward trend for Italy and Spain.

Figure6. Share of individuals by age, educational attainment, migrant status and cycle.
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Source: Own elaborations on PIAAC data in Cycle 1-(Z)Eind Cycle 2 (2028)

5.1.2 Migrantnative skills gap in scores and levels

We can expect that the differences in educational attainment across age, gender and migrant status will translate into
achievements in literacy and numeracy. We descripgixplore both mean scores and proficiency levalsd investigae
GKS NBflFiA2yaKALl 0SG6SSYy AYYAINIyGaQ YR ylIriA@dSaqQ SRdzOl

Figure 7 illustrates the comparison in mean literacy and numeracy scores between (altiegand immigrant{purple)

from Cycle 1 to Cycle Piteracy and numeracy mean scores cannot be directly compatrertefore, the descriptive
Fylrfteara 2F GKS S@2tdziAzy Ay AYYAINIYGEAQ FYR ylFriA@SaQ
within each domain. The top chart displays average literacy scores. In Finlatitedsited Kingdom, both immigrants

and natives have improved over time, \Whin France, Ireland, Italy and Spain both have regredseBelgium and
Germanythe two groupsdiverge: irtrease were recordedor natives and a decrease for immigrants. The widest gap

between the two populations is presented in Finland, followed by Belgium in Cycle 2. Ididalayshe narrowest @gp.
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Figure7. Mean literacy and numeracy scores by migrant status and cycle.
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Source: Own elaborations on PIAAC data in Cycle 1-(Z)Eind Cycle 2 (20228)

As for numeracy(in the bottom of the charf), both natives and immigrants have improved in their scareEinland,
France, Ireland, Spain atite! Yy A 4 SR Y A y 3 R 2uméracksdoied aweteglingd Belgium(from 260 to 248§,
Germany(from 260 to 257 and lItaly(238 to 225, in contrastto the y I {i Aigpfosiefents As a result, the native

immigrant gap has widened in these countries.

Taken together, thekillgap between immigrants and nativegists in both skill domains and the gap has widened in 5

out of 8 countriesWithin each domain, natives outperform immigrants, except for Ireland. Regardless of the consistent
advantage of natives, improvements over time are more noticeable among immigrants, mainly in Finldhe Ended

Kingdom. Lasth)CA Yyt I YR NB@SIta GKS adSSLISad AYLINROSYSYyd F2N) o2

numeracy scorén the UK.
When plotted by generatior(Figure 8, the gap in literacy and numeracy scores is mostly explained by the low

performance ofGlimmigrants. Natives and G2 immigrants have quite similar skill level, although they do not always

follow the same trend and pace. With regard to average literacy sc@2isave the smallest gap with nativesFrance,
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Spain andhe UKin Cycle 2However, G2 immigrants outperfoled nativesin Spain, atheir scores increaskin Cycle 2

and thenativemean literacy slightly decreaselong with Spain, G2 immigrants achieve higher scores than natsees

in Ireland and Italfwhere literacy deteriorated for all groups)rhis explains why the migrant line for Ireland, in Figure

7, is above the native one. Moreover, the overall small gap in Figure 7 stems from the higher results achieved by second

generation immigrants ahtheir rise over time compared to their nathmrn counterparts.

Figure8. Mean literacy and numeracy scores by migrant status, generation of immigrants and cycle.
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Source: Own elaborations on PIAAC data in Cycle 1-(Z2)Eind Cycle 2 (20228)

Numeracy trends generally confirm the discrepandiediteracy. G1 gap to both natives and G2 is substantial in all
countries but Ireland. Persistent G1 gap is visible in France and Germany, and particularly wide gap due to deteriorating
numeracy skills of G1 emerged in Belgium and Spaimterestindindingis the steep pace fdglin Finland that explains

the overall progress among immigragtoup depicted in Figure.Same as in literacy, Gautperforms natives in
numeracy, in spite of the decline for G2 in Italy over tifBenversely to literacy, in Spain, nasvieave surpasse@?2

immigrants from Cycle 1 to Cycle 2.

For a more substantivexplanation of theérends described above, Figure 9 adlks educational dimensiaris expected,

the main observation from the chart is that higher mean scores are reached by f@dbeated individuals. The native
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line is in most of the countries constantly above the migrant line, with the exception of Ireland for the lowest education
level. The literacy and numeracy outperformance of immigrants in Ireland is due to the outperformancesafuoated
immigrants compred to natives. Both populations are progressing over time in Finland, whereas they are regressing in
France, Ireland, Italy with a steep decline for heglucated immigrants and a steadier decline for loveducated
immigrants, and Spain. In Belgium eaery level, natives and immigrants have undergone, respectively, an upward and
a downward trend. Lastly, as ftie United Kingdom, the two subgroups follow the same pattern with a disadvantage
for immigrants. An interesting observation is that l@gucated individuals have attained better results from Cycle 1 to

Cycle 2, while secondary and tertiaaglucated individubs have attained worse results.

Figure9. Mean literacy and numeracy scores by educational attainment, migrant status and cycle.
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Figure 10maintains educational detail (colours) amdparates G{dashed linesfrom G2(dotted lines).Overall, natives

(solid linesand G2 immigrants follow the same pattern and pabee discrepancies between the groups, are, however,
substantial. IrFinland tertiary-educated G1 immigrants achieve similar literacy scores athwated natives, and G1
immigrant with lower educational attainments show even lower levels. In Belgium and Spain, tertiary educated G1 reach

similar literacy scores as medivaducaed natives. Thikasbeen the case in Germany as well in the Cycle one, however,
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in Cycle 2 G literacy abruptly deteriorated in G1 acrosdaltationalattainment levelsand similarly to Finland, in Cycle

2 tertiary educated G1 have lower literacy skills than-emlucated natives.

Italy and Spain stand out for their overall low performance compared to other countries. Belgium and Germany are
OKF NI OGSNAT SR o0& YAESR Y20SySyida 6AiGK yI (iAdh@rdall threed Gt S
groups have improved their scores from Cycle 1 to Cycle 2 across all education levels, with G2 immigrants approaching
native scores, while, in France, all three groups have worsened. Italy and Spain have the same downward trend for the
populations under study except for leeducatd G1 immigrants. Belgium and Germany have a progressive native
population and a regressive G1 populatidme United Kingdom has a completely different pattern, as natives and G1
immigrants have progressed among the highest education level but regressed for the other two Geétsthe UK

witness an increase for mediunand higheducated individuals and a decline for l@ducated. Low-educated G2

surpasegd nativesand mediumeducatedG2have reached the native level in Cycle 2.

Numeracytrends generally mirror those in literacy albeit mean scores may différe gap iparticularly pronounced
between Glimmigrants and the other twaroups In Finland, both immigrants and natives have improved at every
education level, while, in Italy and France, both have worsened their performance. Belgium and Germany again follow
the same pattern with an increase among natives for all three educatiodsaamong G2 immigrants for medium
educated against a decrease among G1 immigrants for all three ednsaand among G2 immigrants for the two
educational extremes. As in literacy, unlike the earlier conclusions, in Irelanegdimstation immigrants and natives

have similar trends and a gap with the second generation is visible, especially among tloevteducated groups. In

fact, G2 immigrants appear to have attained higher results. This is also the case-muoated individuals in Italy. In

the UK, an interesting observation is that low educated G1 immigrants are slowing increasing their aweragesely

to the second generation and to the natives who are regressing. In the meantime, like Finlangdhdgited G1
AYYAINIYyiaQ a02NBa KIFI@PS aAadyATAOFLyGfte NRASY |fY2aG NBI (
immigrants as integrated at a young age into the society where they were born and, therefore, into its educational
system, are more likely to approach the advantages of natives, compared to the first generation. However, they are still
affected by rooted inequalityThe underperformance @limmigrants can be attributed to both the differences between
theoriginandtheK 2 & (i O eddrAtioidEsy@ms and the limited access to the second Binis will be further tested

using statistical inference.
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Figure10. Mean literacy and numeracy by educational attainment, migrant status, generation of immigrants and cycle.
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Figures 11 and 13epictthe distribution of immigrants and natives across literacy and numeracy levels, in corresponding
order, by cycle in each country. The six proficiency levels go from Below Level 1 to Level 5. The dark bars represent the
first cycle, and the light bars regsent second cycjehe bluecoloursindicate the percentages of immigrants who have
reached a given level, whereas the purple ones indicate the corresponding percentage among natives.
The changérom Cycle 1 to Cycle 2 hesenmodest in both literacy and numerack glance histograms for the natives
resemble normal distribution more closely while distributions for immigrants tend to be more skewed to the left, i.e.
towards very low and low proficiency levelsheThistograms shows thdtigher shared of Level 4 and Level5 among
natives as compared to migrant¥ery small share of migrants and natives reaches highest Level 5, with Finland being
the exception in terms of highest share of individuals with high literacy skills aaitagsuntries as well as with respect

to improvements in the Cycle Rooking at the crossational and time detail and for both domains, Finland, followed by

the United Kingdom, has reported the most evident improvement over ti@land has revealed the widest reduction

in the percentage of both immigrants and natives who have attained lowest levels and the widest increase in the
percentage of those who have attained higher levels. Here, both groups have undergone an upward dbhapige the

noticeabk disadvantage for immigrants.

Figurell. Distribution of literacy levels by migrant status and cycle.
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Italy andto lesser extent irBpain have showed a downward trend amghift towards lower proficiency levelBespite

the overall underperformance of both immigrants and natives compared to the other countries, the gap between the
two at lower and higher levels is still substantralSpain Similarly to Spain, Italy has witnessed a notable regression for
both subgroups. Like Ireland, the migramdtive literacy gap in the United Kingdom is narrower than in other countries,

revealing an increase at Level 3 and Level 4 for all individuglrdiess their migration backgrod.

Belgium, France and Germany have revealed a less straightforward trend with little change. In Ireland, the progress has
also been modest but more promising, especially for immigrants, than in the earlier group. Belgium has witnessed a
deterioration in migant performance in comparison to natives. However, the stable share of immigrants at Level 4
suggests this decline is not entirely discouraging. Similarly, in Germany, the increase in the percentage of immigrants at
Below Level 1 should be noted, despitslght increase at Level 4, whereas German natives have revealed an overall
progress in their performance. In France, the two populations have undergone an overall downward trend and moderate
change with a greater accentuation of the gap, especially fagusn the lowest level. The migranative discrepancy is

not particularly pronounced in Ireland.

The trendsin numeracy Figure 12 are considerably resembling literacy distributions. Once again, Finland emerges for
the evident improvement in both migrant and native results, still confirming a disadvantage in the former. Both curves
have shifted to right, meaning higher proficiencydés. Once again, Belgium has experienced an increase across lower
levels and a decrease across higher levels, conversely to the reversed trend for natives. The gap is particularly observable.
As for France, when contrastdo literacy shares, the histogram reveals an upward trend for both subgroups. However,
the native share at the lowest level is significantly lower than the migrant share. In Germany, both populations have
experienced a less pronounced change, but nativage shown a greater improvement. Similarly, little change has
occurred in Ireland, where immigrants seem to outperform natives, recalling the literacy distribution. Italy, followed by
Spain, is the country with the poorest outcomes among immigrants atives, presumably explaining the little gap
between the two. While, in Italy, the pattern is consistent from literacy to numeracy, Spain sees an overall increase in
migrant and native percentages within the higher levels, versus the regressing litesatig reastly, the United Kingdom
reveals an evident improvement for all individuals, which is particularly emphasized for immigrants. Finland is the country
with higher shares of immigrants and natives attaining Level 4 in Cycle 2 in both literacy aathoyn©n the other

hand, Italy is the country with higher shares of immigrants and natives at Below Level 1 in Cycle 2.

To conclude mmigrants are mostly concentrated at lower levels with higher shares at Level 2, whereas natives are mostly
concentrated at Level 3 and Level 4. Figure 11 and Figure 12 suggest a correlation between natives and higher proficiency
levels and between immigras and lower proficiency levels, as underlined by the prevalence of immigrants on the left

side of the chart and the prevalence of natives on the right.
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Figurel2. Distribution of numeracy levels by migrant status and cycle.
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5.2 Regressionesults

This chapter delineates the outcomes of the regression analysis performed to examine how relevant variables affect the
skills gap between immigrants and natives. After a descriptive overview, the regression analysis explores the factors that
most explain he discrepancy in the performance of these two subpopulations. The resulthetaysunderstand the

causes anguggest responses and solutions aimed at reduttiegskill gapsMultiple models were tested andlanodels
showan'Y of approximately 0.3, meaning that the models explain about 30% of the variation in literacy and numeracy
scores. For all models, the reference group was determined to be unemploye@diogated women born in Belgium,

aged 1624, with loweducated parerd, proficient in the test language and with the highest qualification attained in an
OECEzountry.

5.2.1 Literacy main effects

The final modelor literacyincludes main effects only. Table 1 disgltae modesk for Cycle 1 and Cyclevith and without
the birth regionin separate columnsThe exclusion of birth region was decided after acknowledging a noticeable loss of
significance for the independent variabfeigrant, which indicates the distinction between immigrants and natives.
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According to the intercept coefficient, i.e. the average score when all other predictors are at their baselin¢ghkevel,
reference group averagely scored 238.5 points in Cyclélle most relevant result concerns migration status, as it
addresses the adjusted literacy skill gap between immigrants and naliaesgrants scored an average of 12.0 points
less than their native counterparts in Cycle 1, indicating a statistically significant coefficient immigrant disadvantage.

Focusing on the predictors of literacy performance, education has the strongest effect. Higher education explains better
performance,as expectedTertiary-educated individuals scored 41.0 points higher than leserondaryeducated and

less and about 20 points higher than upper/pastcondaryeducated. Likewise, parental education has a smaller
OSYSTAOALE STTSOGP® . 20RSONBBYEKSANER&DOE RNBY QB2 A G 5&E D8
educated mothers and fathers scoredspectively, 12.1 and 10.2 points higher.

Besides education,meployment status appears to be a considerably significant factor, except for inactivity. Individuals in
education have higher literacy skills than the unemployed, with a-advantage. Moreover, those in employment have
an 8.8advantage over the unemploge

Demographic characteristics are not decisivAs for gender, the effect is particularly modest and +significant.
Similarly, younger age groups also show no significant effects, with individuals adéd2éring about 4.0 points better

than those aged 124. Conversely, the effect for individuaged 5565 is strongly significant. This group scored 9.9
points less than the youngest group. This trend reflects the consequences of aging on cognitive skills and the cohort
differences between individuals aged-28 and those aged 565 in educationalystems, advancements and policies.

Although not statistically significant, the country where the highest qualification was obtained reveals interesting results.
Respondents who attained their highest education in a-@ECD country are at a disadvantage of 15.8 points,
remarkably showing ffierences in education systems across countries. This conclusion appBégnmigrants, as most

of the immigrant sample falls into the neéDECD category. Additionally, the obstacles arising from a lack of knowledge of
the test language, i.e. the natilanguage of the country of the interview, are confirmed. Poor proficiency in the test
language causes a 16@int decline in performance, supported by high significance.

Regardinghe country comparisonsFinlandperforms the best, confirming descriptive resultgith 11.6 points better

than Belgium. Italy and Spaieachthe lowest literacy scores with, respectively, 8.5 and 11.1 points less than Belgium.
Overall, including the information on birth region does not considerably affect the model. The gap becomes narrow and
non-significant, with a disadvantage for immigrar(t2.7). The other effects remain unchanged. All birth regions are
associated with worse performancegh Northern America and Western Europe. This is most pronounced for South and
West Asia440.9), followed by SuBaharan AfricaZ6.6) and Arab States (24.6). Central Asia and richer countries in East
Asia and Pacific show naignificant effects, refleatg small samples.

The column of estimates for Cycle 2 shows patterns similar to those in Cycle 1, although with greater or lesser magnitude.
The reference group of natives scored an average of 233.3 pointth all other predictors being at their baseline level

(a decrease of approximately 5.0 pointghe literacy skill gap between natives and immigrants narrowed to 8.5 (from

12.0 in Cycle 1), revealing a slight convergence between the two grolips disadvantage loses certainty and reaches

a level of zero when birth régn is includedsuggesting that composition of immigrants and their origin and educational
characteristics are responsible for significant gaps found in the descriptive analysis
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Tablel. Main effects- OLS regression on literacy scor€ycle 1 vs Cycle 2.
(Reference: Lowducated, unemployed, female natives born of Belgium, agezt1@ith loweducated parents,
proficient in the test language, with highest qualification attained in an OECD country)

Cycle 1 Cyele 2
- Birth Region + Birth Region - Birth Region + Birth Region
Predictor Estimate Estimate Estimate Estimate
Tntercept | 23%53:** 23%335;):** 23?Ei20§:k*$ 23%1:;9;**
Migration status
- -12.04%%* -2.69 -8.45% % 0.00
Immigrant | RE (2.06) (1.35) (1.88)
Education
Upper/Post-secondary 24Eﬁ:)* * 246? ?:]* * 20(?;’:* * zof?:)* *
e s s S
Age or Gender
1.29 145 037 0.44
Male (0.89) (0.89) (101 (1.01)
4.06* 4.25% -1.54 -1.04
25-34 (1.77) (1.77) (1.93) (1.90)
4.37* 4.34%* -2.84 -2.02
3544 (2.12) (2.09) (2.03) (2.05)
0.69 0.40 -6.70%* -6.56%%
43-54 @11 (2.09) (2.20) (2.14)
-9.90%** -10.34%%* -10.14%x* -10.47% %%
55-65
(2.10) (2.08) (2.34) (2.31)
Parental education
Maternal medium education 5‘(911‘:? * 5(518[::* llf S)* - loi?i :* *
Maternal high education 1212+ 1.79% 17,607 16,487
. , 6,115 5.93%%x 3.74% 4.34%+
Patcrnal medium cducation (L.16) i st i52)
Pl igh education 10.150°¢ 10.30°°" 5200 6280w
Country of qualification 4
Non-OECD country | e Py Lo o
Language
Not speaking native language | '16(;913::** -l 0('2]5;** -l 8('169];‘** 'Qf]::*
Employment status
; 21.44%** 20.78%** 26.39%%* 25.2]%%*
In education (2.52) (2.48) (2.91) (2.81)
Inactive 8:‘40) '(?-(g? 3-(5;2;’;” s
Employed 7‘39:;: : 7'(7[72:2?* 19(? 3:,** 19{2 gj;* ’
Country of the interview
. 1 1.64%%* 12.46%5* 21,29k 22 25%%%
Finland (1.04) (1.on (121 (1.21)
Ireland ha [ s R
Italy -8 48 % -7 75% %% -15.12%%% -14.52% %%
(1.33) (1.32) (1.62) (1.64)
. -11.06%** -10.36%** -17.29%%% -17.16%%%
Spain (1.18) (1.14) (1.24) (1.19)
: : 0.10 0.61 -2.08 -0.31
United Kingdom (1'56) (153) (128) (L34)
Birth region
=24 58 ** -17.23%%
Arab States @.73) (5.57)
South & West Asia '40(;;07%:** '4%15:: o
; ic “aribbe: -15.76%x -18.21%=%
Latin America & the Caribbean (340 s6)
s -26.59%** =29 12%**
Sub-Saharan Africa (6.69) (4.44)
East Asia & Pacific (poorer) - ](2"4‘2.* h ](g'_i?*
: 6.49 -11.47
Central Asia (27.85) (10.65)
. . . 16.93 4.73
East Asia & Pacific (richer) .00 ©90)
< -23.69%** -22.773% %
Central & Eastern Europe 3.6 (3.66)
R-squared (pooled across PVs) 0.30 0.31 0.33 0.34

Note: Source: Own elaborations on PIAAC data in Cycle 1-12Dahd Cycle 2 (20228). Implementation of surveyeighted linear

regression models on each of the ten literacy plausible values pooled into a single output.

www.iiasa.ac.at




Link4Skills (101132476)

¢KS STFTFSOU 2F Yy AYRAGDARdzZ £t Qa SRdzOF GA2Yy 2y GKSANI alAffa
of a highereducated mother increased over time, whereas the benefit of a higlieicated father deteriorated.
Performance is confined to improve as parents are more educated. However, if the temporal perspective is considered,

the positive effect deriving from higher maternal education increased from Cycle 1 to Cycle 2, whereas the positive effect

of higher paternal education decrsed.

Focusing on demographics, gender did not vary considerably. As for age, apart from the stable significant disadvantage
for the oldest age group, the ages between 25 and 44 underwent asigmificant deterioration from the age of 25
compared to the 184 agye group. By Cycle 2, the-88 age group had gained significance, and its negative coefficient
indicates that individuals in that group scored 6.6 points lower than those in tH&41&ge group and about 4.0 points

higher than those in the 565 age groupThe disadvantage for individuals who received their highest qualification in a
non-OECD country and for individuals who do not speak the test language increased by about 2.0 points from Cycle 1.

We findincreased positive effect of being employedCycle 2slightly approaching the benefit of education. Individuals
in employment scored 19.9 points higher than the unemployed. Conversely to Cycle 1, inactivity is strongly significant,
and individuals in this group perform 8.8 points better than the unemployed

The discrepancy across countries is consistent with the Cycle 1 trend and are noticeably amplified, with Ireland, Italy and
Spain slowly converging and Finland showing a noticeable improvement. Lastly, Cycle 2 confirms and emphasizes the
lower performanceof individuals born in South and West Asia and-Saharan Africa.

5.2.1.1 Literacy main effects by generation of immigrants

When distinguishing betwee@1 and Ginteresting results emergd.o correctly analyze the skill gap between natives

and immigrant generations, it is crucial to consider the limitations and uncertainty resulting from working with small
sampkd of G2 which may affect the outcomearticularly for new counties of immigration with small Gable2 displays

the output of the linear regression analysis of plausible literacy values from an intergenerational perspective. According
to the results, the reference group scored an average of 238.0 points in the first cycle. Before birth region was included
in the analysis, the coefficient for G1 immigrants was highly significant, scoring 17.3 points lower than natives. However,
the second generation was consistently reignificant across the regression attempts. Despite thissignificance, the
discrepary between natives and secogneration immigrants is minimal (1.9), showing converging patterns.

Regarding the control variables, the direction and magnitude of the effects are consistent with the pattern observed in
Table 1. Education, employment and language proficiency contribute to better literacy performance. Theoarusg
outcomes observechithe descriptive analysis are confirmed with higher scores in Finland and lower scores in Italy and
Spain.

Includingthe birth region explains why the coefficient for G1 immigrants loses significance. The gap be&bdaed

nativesis reduced converging with the gap between G2 immigrants and natives. Regarding the effect of birth region, all
the significant coefficients are negative and considerable in magnitude, suggesting an advantage for European individuals.
Since almost all natives an@ @nmigrants were born in the reference region of Northern America and Western Europe,
the coefficient of birth region isssumed to refer to G1 immigrants. In particular, among G1 immigrants, individuals
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whose origin region differs from Northern America and Western Europe perform worse. This result is particularly
pronounced for South and West Asid9.5), followed by SuBaharan AfricaZ6.1).

The direction of effects observed in Cycle 1 is confirmed in Cycle 2. Nevertheless, the magnitude and significance varied.
The reference group averaged 232.5 points, which is slightly lower than in Cycle 1. The gap itself and the effects of the
NB & LJ2 § &dScftiorQ age and gender all showed the same downward trend. More specifically, the literacy gap
between natives anélimmigrants witnessed a slight reduction (from 17.3 to 15.6 in favor of the former).

TKS AYLI OG 2F LI GSNYyIFft SRdzOF GA2y 2y (GKS NBalLRyRSyidiQa ac
impact of maternal education is higher by the same amoilihts confirms the results from the previous regressidme
coefficient among the oldest age group remains stable and significant, conversely to the almost absent gender effect.

An upward trend was observed in employment status, language proficiency and the country of highest qualification.
Being in education or employment contributes more considerably to better performance. The coefficient for inactivity
increased in significan@nd magnitude from Cycle 1 to Cycle 2, proving less damaging than unemployment by 8.5 points.
In addition, the disadvantage of not speaking the test language or having obtained the highest qualification in a non
OECEcountry slightly increased from Cyde

The direction of the coefficients for each country aligns with Cycle 1. Finland maintains the lead, whereas Ireland, Italy
and Spain show the lowest results. When birth region is included, the coefficients remain consistent with those in Cycle
1, with G1 inmigrants born in South and West Asia performing 47.7 points worse than those born in Northern America
and Western Europe and those born in Ssdtharan Africa performing 30.7 points worse.
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Table2. Main effects OLS regression on literacy scores by generation of immigrants. Cycle 1 vs Cycle 2.
(Reference: Lowducated, unemployed, female natives born of Belgium, agezi1@ith loweducated parents,
proficient in the test language, with highest qualification attained in an OECD country)

Cycele 1 Cycle 2
- Birth Region + Birth Region - Birth Region + Birth Region
Predictor Estimate Estimate Estimate Estimate
. 237.81%%* 238.30%%* 232.47%%* 233.28%%%
Intereept (2.60) (2.60) (3.09) (2.96)
Migration status
; cation immiers -17.32%k% -3.24 -15,58%%* 1.70
1st-generation immigrant (1L57) (2.63) (Lo (3.20)
seneration i -1.91 -2.32 0.44 -0.70
2nd-gencration immigrant 24d) zan (2.26) (225)
Education
st cecnnd: 24 56%%* 24 36%%* 20.77*** 20.39%**
Upper/Post-secondary i s 23 1%
: 40.88%** 40.66*** 40.79%%* 40.54%F*
Tertiary (1.21) (1.22) (1.28) (1.26)
Age or Gender
1.21 1.44 0.28 0.44
Male (0.89) (0.89) (1.00) (1.01)
4.44%* 4.27* -0.95 -1.10
23-34 177 (177 (1.97) (1.93)
4.82* 4.36% -1.98 -2.09
3344 (2.10) (2.09) (2.09) (2.06)
1.10 0.42 -5.96%* -6.64%*
45-54 (2.10) (2.09) (222) (2.15)
55-65 -0.62%%* -10.33%#* -9.50%* -10.56%**
- (2.10) (2.08) (237) (2.33)
Parcntal education
: ot 5.96%%** 5.58%%* [ 1.48%%* 10.48%**
Maternal medium education (L7 L0%) L3 (130)
; : 12.32%%* 11.80%** 17.85%** 16.44%**
Maternal high education o) (66) {170) tr68)
odi i 6.24%** 5.93%*% 3.94* 4.34%*
Paternal medium education e a1 05) Lo
. al b - 10.18%%%* 10.30%%* 5.53%%%* 6.26%**
Paternal high education 11.69) wem oy 1.46)
Country of qualification
-12.57 -7.15 -14.39%%* -6.35
Non-OECD country ‘ (8.22) (8.47) ‘ (2.79) (3.42)
Language
el ative 1. . -13.5 ] =10.02%%* -14,54%%* -10.04%*%
Not speaking native language ‘ G11) 237 ‘ G03) 12)
Employment status
; 21.03%#* 20,77k 25.43%%% 25.26%**
In cducation (2.49) (2.48) (2.87) (279
acti 0.10 -0.10 8.49%%* 8344
Inactive (1.62) (1.62) (232) (231)
R R 7.77HEE 19.57%*% 19,1 1%
Employed (136) (1.36) (2.05) (2.02)
Country of the interview
- 12.09%** 12.47%%* 21.50%%% 22.25%%%
Finland (1.04) (1.01) (1.23) (1.21)
-2.72% -3.21% -12.25%%* -12.73 %%
freland (1.31) (1.31) (1.33) (1.36)
-7.96%F* S7.74%FE -14.68%¥* -14.53%*=
Italy (134 (1.33) (1:63) (1.65)
ai -10.22%%% -10.34%** -16.66%F* =17, 18%**
Spain (1.18) (1.15) (1.26) (1.20)
; ; 0.02 0.60 -1.96 -0.30
United Kingdom (L54) (L5%) (124) (131)
Birth region
Ay Qi afed 24 7k -18.79%*
Arab States (5.04) (5.93)
ot Asi -39.54% -47. 73 %%
South & West Asia (9.83) (6.22)
i i - -15.24%%* -19.90%*=
Latin Amecrica & the Caribbcan| 18) (039)
Sub-Saharan Africa -26.10%** -30.72%**
2e (6.82) (5.13)
: i -18.94% -19.93*
East Asia & Pacific (poorer) 9.:09) ®05)
. 6.94 -12.97
Central Asia (27.74) (10.54)
et Acin i (1 17.44 312
East Asia & Pacific (richer) (8.99) (9.56)
. -23.22%** -24.24%**
Central & Eastern Europe (5.08) (1)
R-squared (pooled across PVs) 0.30 0.31 0.33 034

Note: Source: Own elaborations on PIAAC data in Cycle 1-12Dahd Cycle 2 (20228). Implementation of surveyeighted linear
regression models on each of the ten literacy plausible values pooled into a single output
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5.2.2 Literacy interaction effects

At this stage of the analysis, interaction terms between migration status and the relevant control variables were
considered to explore the main factors affecting the migraative skill gap. Nevertheless, after various attempts, the
interaction effects wre consistently found to be nesignificant. Overall, the main effects account for most of the
variation in literacy and numeracy performance, with similar magnitude and direction as in previous models. In other
words, little evidence that the migrastative skill gap varies across levels of each control variable is observed, despite
the gap being assessed at the same level (main effect). Insightful assumptions and interpretations can still be developed,
based on the magnitude and direction of the coeéfids. In these models, nesignificance mainly occurs in Cycle 1,
unlike the various statistically significant interactions in Cycle 2. All models incorporating interaction terms omit birth
region as it is not particularly significant.

To better delineate the results, the full tables illustrating both main effects and interactions can be found in the Appendix
(Table 10.2), while the individual interactions are displayed in plots, indicating coefficients and confidence intervals and
are dscussed throughout the text. The main effects will not be the focus of the text.

Before examining the interactions, it is relevant to note that only in Cycle 1 does the inclusion of interactions absorb the
significance of the migration effect in literacy. More precisely, although not significantly, immigrants score 6.6 points
lower than natives. Conversely, the migration variable maintains high level of significance in Cycle 2, with immigrants
experiencing a disadvantage of 18.0 points. At this stage, the focus can shift to interactions.

The first interaction in Figure 13 does not regard the migiaative skill gap. Given the nesignificant discrepancy
between women and men, as shown in the Appendix (Table 10.2), the purpose of this interaction was to investigate
whether this discrepancghanges when considering the employment status of individuals. Nevertheless, the effects are
weakly significant, indicating a greater male advantage in education and employment, relative to unemployment.

Turning to how the migrannative skills gap varies within each category, it is interesting to note that, despite the strong
impact of education on scores, the small and fsignificant interaction with migration status indicates little evidence of
changesn the gap across educational levels. However, according to the direction of the coefficient, the gap widens at
increasingly higher levels of education. Proceeding with parental education, the focus will be on maternal education in
Cycle 2 as this is patlarly significant. Maternal education reduces the immigraative gap, conversely to paternal
education which seems to have no significant impact. The gap between immigrants and natives with highly educated
parents is smaller than among individualswiéss educated parents. Adding the main effectl®.0 for immigrants in

Cycle 2 to the interactions of +9.2 for mediteducated mothers and +14.2 for higllucated mothers results that
immigrants with mediurreducated mothers score 8.8 points less thaatives with mediurreducated mothers and
immigrants with higkeducated mothers score 3.9 less than natives with f@ghcated mothers. At higher levels, the gap

is smaller, but natives still perform better.

With regard to employment status, the gap in each category relative to unemployment varies moderately and non
significantly. Although education and inactivity have a positive coefficient in both cycles, suggesting a slight improvement
in the gap within edt cycle and over time, despite immigrants being at a disadvantage, the negative coefficient for
employment indicates that the gap between employed immigrants and natives is widening more quickly than the gap
between unemployed immigrants and natives.
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Figurel3. Interactions OLS regression on literacy scores. Cycle 1 vs Cycle 2.
(Reference: Lowducated, unemployed, female natives born of Belgium, agezt1@ith loweducated parents,
proficient in the test language, with highest qualification attained in an OECD country)
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Note: Source: Own elaborations on PIAAC data in Cycle 1-12Dahd Cycle 2 (20228). Implementation of surveyeighted linear
regression models on each of the ten literacy plausible values pooled into a single output. Only the interaction casffficieatiel
with main and interaction effects are illustrated. Full tables are reported in Appendix.
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The gap between immigrants and natives who do not speak the test language is 21.4 points wider than the gap between
immigrants and natives who do. Immigrants with no proficiency in the test language score 28.0 points lower than natives
with no proficiency ¢ombining the main effect of migration status and the interaction with language). Not speaking the
test language is disadvantageous for both subpopulations, yet more pronounced among immigrants. However, it
improves slightly and not significantly over time

Lastly, it is important to highlight the significant cresstional discrepancies in Cycle 2. The coefficients for the countries
under study are positive, indicating improvement in comparison with Belgium. Italy shows the most significant
improvement (19.9oints), followed by Ireland (14.8) and Spain (10.7). Across countries, immigrants still perform worse
than their native counterparts, except in Italy, where immigrants experience a small benefit of 1.9 points. Finland and
the United Kingdom have littlenal nonsignificant decrease in the gap. In Cycle 1, the immignative gap widens in
Finland, Spain and the United Kingdom and narrows slightly in Ireland and Italy. Overall, in both cycles, the most extensive
gap is found in Finland and the UK, wher#gssmallest gap is found in Ireland and Italy.

5.2.2.1 Literacy interactions by generation of immigrants

The literacy regression model by generation of immigrants with both main effects and interactionshdoedifferences

in most coefficients, as shown in the Appendix (Table 10.4). The direction and magnitude of the coefficients for education,
age and gender are consistent with previous models. The coefficiel@ @ highly significant, whereas th&2is not
significant across cycle®n average, G&cored 17.7 pointgess than the natives i@ycle 1, and 28.3 poinis Cycle 2
indicating a widening nate-G1 literacy skilgap. In contrast, thegap for the G2 is narrower and nossignificant,
suggesting a smaller disadvantage than &k G2immigrants scored averagely 3.3 (Cycle 1) and 7.9 points (Cycle 2)
lower thanthe natives.

The effects of control variables on the literacy skill gelgure 14 aremostly nonsignificantout the direction aligns with
previous conclusions and the literature. The gap between G1 immigrants and natives changes minimally at upper/post
secondary and tertiary levels, relative to low secondary and less. As for G2, the gap also reveals no sign#idams vari
from lower secondary education and less. The magnitude of the effect is slightly greater f@2tcreasing with
educational level Regardig parental education, maternal qualification reveals a stronger positive effect on the
AYRADGARdzZE £ Q& LISNF2NXYIFyOSd | AFKSNI YFOGSNYIt SRdzOF A2y f S
The most significant coefficient is for the gap Wween natives an@1with high-educated mother in Cycle 2. Here, the

gap narrows by 16.9 points compared to those with whose mothers are less educated. A further interpretation of this
coefficient is that, among individuals with higlducated mother, G1 imigrants score-28.3) + (+16.9) =11.4 points

less than natives. Conversely, when considering individuals in education, inactivity and employment, the gap between
natives and the two generations of immigrants remains roughly the same.

Not speaking theanguage of the countryidens the gap. This is significantly pronounced in the gap between G1
immigrants and natives in Cycle 1, which widens by 18.5 points. This result indicates that G1 immigran3.5yeré¢ (
18.5) =-22.0 points (from the main effect of language var@bless than their noproficient counterparts and G2
immigrants score-8.5) + {7.3) =-10.8 points less than their ngproficient counterparts, although not significantly.
Therefore, language is a greater obstafdethe first generation. The negative effect decreases over time for both gaps.
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Figurel4. Interactions- OLS regression on literacy scores by generation of immigrafitgcle 1 vs Cycle 2.
(Reference: Lowducated, unemployed, female natives born of Belgium, agezi1@ith loweducated parents,
proficient in the test language, with highest qualification attained in an OECD country)
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Note: Source: Own elaborations on PIAAC data in Cycle 1-12Dahd Cycle 2 (20228). Implementation of surveyeighted linear
regression models on each of the ten literacy plausible values pooled into a single output. Only the interaction casffficieatiel
with main and interaction effects are illustrated. Full tables are reported in Appendix.
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The last observation concerns the differences in the gap between countries under study. In the first cycle, Italy and Ireland
were the only countries to reveal a significant decrease in the gap between G1 and natives of about 10.0 points., relative
to the gap in Belgium. In Cycle 2, more coefficients are significant, all indicating a reduction in the gaps. The highest
improvement occurs in Italy, Ireland and Spain, respectively by 26.4, 20.3 and 17.5 for the gap Bithitheomparison

with Belgium and wh G1 immigrants scoring 1.9, 8.0 and 10.8 less than natives. As for G2 immigrants, the gap
significantly narrows by 14.1 in Ireland and by 11.4 in the UK, followed by Italy (11.0), less significantly. In thess,countr
G2 immigrants score, respectivey.2, 3.5 and 3.1 points less than natives.

5.2.3 Numeracy main effects

We proceed with the analysis of the second domain, numeragih the estimates depicted ifable 3. The intercept and
migrantnative gap are slightly smaller than for literacy. keducated, unemployed female natives of Belgium aged 16
24, with loweducated parents, proficient in the test language and with their highest qualification attamad OECD
country, scored averagely 229.2 points in Cyclgvhen all the regressors are controlled for, the numeracy migrant
native skill gap is nearly the same dsr literacy, with immigrants performing 10.3 points worse than their native
counterparts (about 2.0 points less than in literacy).

Regarding education, the upward trend observed with increasing educational level in the context of literacy is also evident

in numeracy. Tertiargeducated individuals scored significantly 43.8 points higher than those with lower secondary
education and abot 20 points higher than those with upper/pesecondary education. The qualification level of both

LI NByda KFa | AAYAfFNILRAAGAOS STFSOG 2y GKSANI OKAf RNBY
with highly educated parents).

In contrastto the nonsignificant gender effect in literacy, Table 3 reveatggnificant 10.8oint advantage for men in
numeracy scores over their female counterpartdowever, this discrepancy will be almost completely absorbed when
interaction terms are included (Appendix). An anomalous pattern compared to literacy concerns age. The previously
significant and wide discrepancy between the youngest and the oldest ag@gis no longer evident. Instead, the gap
between the youngest age group and thestered 2544 age group gained significance with the latter achieving better
numeracy results by about 8.0 points.

We find s$milar results to literacy for country of highest qualification, language proficiency and employment status.
Although not significantly, individuals who attained their highest qualification in a@BGD country scored 14.5 points
lower than those who attimed it in an OECD country. Additionally, individuals with no proficiency in the language of the
test underperformed by 15.3 points. Lastly, the coefficients for employment status confirm the positive effect of being in
education and, followingniemployment compared to unemployment. The benefit of employment is more pronounced
for numeracy (12.1 vs 8.0 for literacy).

We also find differences to literacy in country comparis@®é. yf | YRQ& f SFRAYy3I LIRaAGAZ2Yy A&
and the coefficient for the United Kingdom increased in significance in negative directions8maidthe worst results,
20.0 points lower than Belgium, followed by Irelarti8(1), the United Kingdom1(5.5) and Italy-14.7).

Information about birth regions reduces the significance and magnitude of the migegivte numeracy skill gap, which

is almost absent in the new model. All other effects remained stable. Regarding the additional independent variable, the
results for liteacy mirror those for numeracy, with the worst performers born in South and West Adi&) and Sub
Saharan Africa20.8).
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In Cycle 2, the reference group scored, on average, 224.7 points, which is slightly lower than in Cycle 1. The-migrant
native gap was confirmed, with immigrants experiencing a disadvantage of 9.6 polthication maintains its strong

role inpredictingnumeracy skills, with greater benefits associated with maternal education (from 11.6 to 19.5 between

the high and loweducated) and smaller benefits associated with paternal education (from 11.1 to 6.3). This reversed
outcome, which had already emergetliteracy, continued in Cycle 2. Additionally, being inactive is more advantageous

than being unemployed by 10.4 points, with strong significance, alongside being in education and empl&goeining

the highest educationinanem9/ 5 O2dzy i NBE aAA3IYATFAOLyGt& |yR AYyONBIaay3f
(-21.7). Proficiency in the native language maintains the benefit already observed in the first cycle but with reduced
intensity (from 15.3 to 10.8), compared to literacy.

Gender effect confirms its significance and the male outperformance. On the contrary, age loses significance across the
groups and resembles literacy patterns, with worsening results at older ages.

Country effects follow literacy trends. Finland regained the best performance in Cycle 2, with a statistically significant
coefficient of 11.9. The United Kingdom underwent progress, despite still scoring less than BedgiymA(l other
countries confimed the results of the first cycle. As noted above, including birth regions explains the loss of significance
for migrant status. The only differences among the other regressors are in the country of highest qualification and
proficiency in the test lanqage. The former shows a reduction in the disadvantage arising from ®©&®@D education
system and a slight reduction in significance (fr@h7 to-11.1), all other things being equal. This occurs for the language
variable and to a greater extent. Thegative impact of not knowing the test language narrows and becomes non
significant (from10.8 to 4.5). Focusing on the role of birth region, the results for individuals born in South and West Asia
and SubSaharan Africa, who performed worst in Cycle 1 endll previous models, improved slightly by Cycle 2. While
not significant, an interesting pattern emerges for individuals born in the Arab States, who experienced a noticeable
improvement over time, going from 26.7 points less than those born in Nantenerica and Western Europe to 9.9
points less.
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Table3. Main effects- OLS regression on numeracy scores. Cycle 1 vs Cycle 2.
(Reference: Lowducated, unemployed, female natives born of Belgium, aget#1@ith loweducated parents,
proficient in the test language, with highest qualification attained in an OECD country)

Cycle 1 Cycle 2
- Birth Region + Birth Region - Birth Region + Birth Region
Predictor Estimate Estimate Estimate Estimate
. 220 22%%* 229, 11%%* 224, 68%¥* 224, 50%%*
Intercept ‘ 2.72) (2.69) | (3.13) (3.06)
Migration status
: -10.32%** -1.60 -9.60%** -3.43
Immigrant ‘ (1.65) (2.01) | (1.46) (1.81)
Education
g 28.03%** 27.90%%* 23.28%%* 23,02%%*
Upper/Post-secondary e 16 ) tan
; 43 83%%* 43.48%%* 44 55%%* 44 26%%*
Tertiary (1.30) (1.27) (1.61) (1.57)
Age or Gender

, 10.78%** 11.04%%* 11.59%** 11,71 %%*

Male (0.84) (0.83) (1.12) (1.12)
B.06*** B.35k%* -3.18 2.77

25-34 (1.99) (1.99) (2.17) (2.14)
8,03%%* 8. 14%%% -1.86 -1.19

35-44 (227 (2.23) (2.13) (2.13)
3.30 314 -4.88* -4.71*

43-54 (2.23) (2.21) (2.40) (2.35)
-3.95 -4.26 -5.22% -5.40%

55-65 (2.36) (2.34) (2.43) (2.37)

Parental education
; ; 5.22%%* 4,82%%% 11.86%** 11.12%**

Maternal medium education (13%) (131 (1.43) (1.42)

i ol i ot 11.58%*%* 11.09%%* 19.46%** 18.49%#*
Maternal high education 01.66) (1:66) 195 t100)
Paternal medium education 7SZTT* 736’;?* s(??:)* 5(??:;*
Paternal high education 11.07%+* 11234 630"+ 7.2

(1.57) (1.51) (1.81) (1.79)
Country of qualification
-14.48 -5.93 -21.70%** -11.08%**
Non-OECD country ‘ (7.75) (7.50) | (2.78) (3.98)
Language
R . _ EET - o N Hodeok -
Not speaking native language ‘ 15‘,';’]]0) g'g;s) | 10('2-_;252 ) 1421452%
Employment status
: 22,01 %% 21.48%%* 26.82%%* 26.03%%%*
In education (2.75) (2.70) (2.96) (2.89)
; -0.96 -1.53 10.35%%* 9.98***
Inactive (1.98) (1.96) (2.31) (2.31)
12.14%** 11.81%** 21.81%%* 21.23%%*
Empleyed (1.59) (1.58) (2.17) (2.14)
Country of the interview

; 2.03 2.70% 11.80%#** 12 57
Finland (1.09) (1.09) (1.28) (1.28)

. -18.12%%% -18.01%%* -19.89%** -19.61%**
Ireland (1.24) (1.24) (1.42) (1.42)
Ttaly -14.70%** -14.17%%* -19.15%%* -18.72%**

(1.37) (1.38) (1.75) (1.76)
. =20.00%** -19.56%%% -16.82% %% -16.79%%*
Spain (1.00) (0.98) (1.20) (1.18)
; ; -15.45%** -14.75%** -0.09##* -7.62%%*
United Kingdom (1.73) (1.68) (1.37) (132)
Birth region
Arab States '2%72({:** -(2?9')%
South & West Asia _4‘(11-16}(:** _35(60478T**
Latin America & the Caribbean| - 2('?8(3]3** - 3('485:**
Sub-Saharan Africa '35('7803;** '2(9(;456{):**
: e -3.00 -3.50
East Asia & Pacific (poorer) (180} (1013)
: 12.54 -3.37
Central Asia
(25.94) (12.23)
East Asia & Pacific (richer) 28}‘ §47)* I(fo

\ e . =20, 79k -15.94%0k %

Central & Eastern Europe 5.66) G331)
R-squared (pooled across PVs) 0.30 0.31 0.31 0.32

Note: Source: Own elaborations on PIAAC data in Cycle 1-12Dahd Cycle 2 (20228). Implementation of surveyeighted linear
regression models on each of the ten numeracy plausible values pooled into a single output.
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5.2.3.1 Numeracy main effects by generation of immigrants

Same as for théteracy models, the distinction betwee@land G2causes a considerable decrease in the sample size,
resulting in less certain findings regarding the gap. Therefore, when all the predictors are taken into account, the
significance of the effect of migration status on numeracy sciresstricted to Gand the effect for G2 is nesignificant

due to the smalkamplesize ofG2 As reported in Table 4, G1 immigrarsisored15.1 points lower than natives in Cycle

1, but the coefficient for G2vas not significant. However, the small disadvantagel] aligns with the convergence
hypothesis towards the nativeslue to being raised in the same country and social and educational environfgnt.
confirms the most pronounced disadvantage due to greater differences and challenges during the integration process.
This explains the wide overall gap between natives and immigrants in Table 3.

Despite the norsignificant coefficient of th&2 all other coefficients remain stabla both magnitude and direction
when comparinglables 3 and 4. When compared to literacy models, the reference group averaged lower scores in
numeracy than in literacy, with an average score of 228.6 points in numeracy.

Like the overall model in Table 3, Cycle 2 presents differences from Cycle 1 in the context of numeracy. The gap between
natives and G1 significantly narrows by about 2.0 points, whereas the gap with G2 widens by about 3.0 points, though
not significantlyOn the contrary, in literacy, the second gap narrowed to nearly zero. Additionally, an unexpected result

in the column with information on birth region is the increase in significance of the gap between G2 immigrants and
natives. The former scored 5.3 pté lower than the latter, which is a downward trend from Cyclé&R&égarding the

country of qualification and language barrier, the negative effect of the former increases and the negative effect of the
latter decreases from Cycle 1 to Cycle 2, as in the earlier models.

As for differences to previous modelage loses all significance in each group. Similarly to literacy, the advantage of
individuals aged 284 over those aged 184 in Cycle 1 is reversed in Cycle 2. Performance deteriorates with age, though
this is not significant in numeracy.

As anticipated above, the coefficient for Finland gained significance in Cycle 2, revealing 12.1 points higher than in
Belgium. Furthermore, the gap between the United Kingdom and Belgium narrowed with individuals living in the UK
scoring higher than in €le 1. Additionally, Spain improved by about 3.0 points, but was surpassed by Italy and, mainly,
Ireland in low performance. As for differences in origin, South and West Asia arfBaBalan Africa, the two regions

with the lowest performance, experiencéittle progress in literacy, from Cycle 1 to Cycle 2. Along with these two regions,
the Arab States achieved better points than in Cycle 1, with individuals scoring 14.2 points lower than those born in
Northern America and Western Europe (about 12.0 poirer than in Cycle 1).
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Table4. Main effects- OLS regression on humeracy score by generation of immigrants. Cycle 1 vs Cycle 2.
(Reference: Lowducated, unemployed, female natives born of Belgium, agezi1@ith loweducated parents,
proficient in the test language, with highest qualification attained in an OECD country)

Cycle 1 Cycle 2
- Birth Region + Birth Region - Birth Region + Birth Region
Predictor Estimate Estimate Estimate Estimate
g S o i
Migration status
. on e -15.13%%% -1.65 -13.74%** 1.18
Ist-generation immigrant (1.91) 2.34) (1.98) (3.40)
TR -1.08 -1.56 -4.44 -5.33*
2nd-generation immigrant 240 244 (244) (347)
Education
o 28.11%%* 27.90%** 23 28¥** 22,99%**
Upper/Post-secondary ) e {1z fran
: 43.65%** 43.48%** 44 46%%* 44.19%%*
Tertiary (1.29) (127) (1.60) (1.57)
Age or Gender
. 10.7 | k% 11.03%%% [1.55%%%* [1.71%%%
Male (0.34) (0.83) (L1D) (1.13)
8.4 %** 8.35% %+ -2.83 -2.91
25-34 (1.97) (1.99) (2.21) (2.16)
8. 44444 8. 14%*+* -1.37 -1.39
35-44 (2.25) (223) (2.19) (2.14)
3.67 3.15 -4.45 -4.93*
45-54 221 @21 (2.46) (2.39)
. -3.70 -4.26 -4.85 -5.04*
35-65 (2.35) (234) (2.48) (2.42)
Parental education
; : 5.26%** 4.82%%* 11.96%%* 11.05%%*
Maternal medium education (s 031y t143) )
: : 11.76%%* 11 10%* 19.60%** [ 8. 3844
Maternal high education (166) (1.66) (1.95) (1.90)
Patcrnal medium education 7(6]6::* 7%?; * 5“2 !7*)* 3 {? ?5*)*
Paternal high education ! 1(??:)** ! lilz?:** 6(419;T* 7(212;;:‘*
Country of qualification
My . -11.57 -5.93 -18.75%**% -11.01%*
Non-OECD country | 7.8%) oy ‘ a02) (3.98)
Language
; i -12.20%*% -8 764+ -8.39%** -5.15%
Not speaking native language | 5.05) (230 ‘ (2.47) %)
Employment status
: 21.64%*x* 21.48%x* 26.26%** 26.18%**
In education (2.72) (2.70) (2.92) (2.8%)
: -1.23 -1.53 10,16%** 9.9 ¥
Inactive (1.96) (1.96) 231) 231
Loy L e e
Country of the interview
Finland o i ey e
-17.42% %% -18.01%** -19.41 %% -19.97%**
Ireland (1.23) (1.24) (1.41) (1.43)
Ital -14.23%%% S14. 1 T7FE -18.89%%% -18.76%**
y (1.38) (139) (1.77) (1.76)
: -19.24k%% -19.56%** -16.46%** -16.85%x*
Spain (1.02) (0.99) (1.19) (1.18)
: . -15.53%%k -14,75%%% -9 2%k -7.59%x*
United Kingdom o os am 0a
Birth region
b Qtatec -26.65%%* -14.16*
Arab States 51 (7.00)
. : 44 57wx -39.26%**
South & West Asia (1138) (5.85)
ati . “aribhes -12.76%* -18.38***
Latin America & the Caribbean (4.34) )
ah: ic -35.78%E* 3383k
Sub-Saharan Africa 724) 5.71)
East Asia & Pacific (poorer) "% ?96) '(Z;’;?
“entral Asic 12.59 -7.44
Central Asia (2599 (12.19)
; fie (riche 20.91* 13.07
East Asia & Pacific (richer) ©.18) @18
~ -20.75%** -20.05%**
Central & Eastern Europe (.55) (4.40)
R-squared (pooled across PVs) 0.30 0.31 031 0.32

Note: Source: Own elaborations on PIAAC data in Cycle 1-12Dahd Cycle 2 (20228). Implementation of surveyeighted linear
regression models on each of the ten numeracy plausible values pooled into a single output.
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5.23.2Numeracy interaction effects

Figure 15 plots the interaction coefficients and confidence intervals for nume&ieylarly toliteracy, this model does

not consider the impact of birth region. Additionally, the migration variable loses significance in Cycle 1, and the
interaction effects are mostly nesignificant in both cycles. The reference group scored an average of 23dytlan1

and 232.3 in Cycle 2 (higher than the model with main effects only and lower than literacy). Although not significantly,
immigrants scored 6.0 pointower than their native counterparts in the first cycle. In Cycle 2, the gap widens
considerably reaching a statistically significant disadvantage of 21.9 points for immigraentsain effects can baewed

in detail in the Appendix (Table 10.6).

The main difference from the model with main effects only concerns gender, whose effect narrowed and lost significance
in both cycles. To further analyze this effect, the interaction between gender and employment status was examined.
Overall, a male advaage is confirmed across categories. This advantage increases by respectively 10.2, 7.5, 11.0 in Cycle
land9.2,12.5, 10.0 in Cycle 2 when individuals in education, inactivity and employment are considered. Focusing on the
most significant coefficients ahsumming the main effects and interactions, men in education scored (+2.1) + (+10.2) =
12.2 points higher than women in education in Cycle 1 and (+2.5) + (+9.2) = 11.7 points higher in Cycle 2. As for
employment, employed men scored (+2.1) + (+11.0) £ p8ints higher than employed women in Cycle 1 and (+2.5) +
(+10.0) = 12.5 higher in Cycle 2. The male advantage decreases moderately over time.

Similarly to literacy, education loses the strong impact as main effect, suggesting that the nmgtiaet skill gap is
consistent with the gap among leeducated individuals across educational levels. When the main effect of education

and the interactionr NB O2 YO0 AYSRI AYYAIANIyYy(iaQ LISNF2N)I Jakeh todgeMier)NE @S &
the benefit is greater for natives, and the gap widens with higher levels of education, peaking at the upper/post
secondary level. When parental education 548 A RSNBRX G(GKS Y2GiKSNNRa KA3IKSad | dz
especially in Cycle 2, as with literacy. Maternal education benefitsrmithies and migrantsThe gap narrows with higher

levels of maternal education. Focusing on the significant estimates of Cycle 2, immigrants with a reddaated

mother score {21.9) + (+13.5) 8.4 points lower than natives with a medivetducated mother. Immigrants withkagh

educated mother scoreZ1.9) + (+14.2) .7 lower than natives with a higdducaed mother. This suggests that, anew,
parental education contributes to better performance among both natives and immigrants. However, immigrants still
experience a disadvantage, which is more pronounced at the medium level.

Employment has the strongest effect, slightly widening the gap relative to unemployraeployed immigrants scored

(-6.0) + {6.2) =-12.2 points less than employed natives in Cycle 1 &21q) + {4.6) =-26.5 points less in Cycle 2. Over

time, natives are increasingly more advantaged than immigrafie. barrier of not speaking the test language is
significant only in Cycle 1 with an increased gap between immigrants and natives who are not proficient in the language
by 22.1, similarly to literacy. Amgrindividuals with no proficiency, immigrants scoi® @) + {22.1) =28.1 lower than

natives in Cycle 1. The coefficient in Cycle 2 confirms the direction of the effect and suggests a smaller barrier, although
not significantly. Lastly, the numeracy gegries across countries. Relative to Belgium, the gap decreases particularly in
Finland, Ireland, Italy, Spain and the United Kingdom in Cycle 2. Ireland is the only country with a slight immigrant
advantage (+1.3). Conversely, immigrants in the UnitagdGm score 10.8 points lower than natives, followed by those

in Spain (7.4 points lower), Finland (5.9 points lower) and Italy (3.7 points lower).
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Figurelb. Interactions- OLS regression on numeracy scqi€gcle 1 vs Cycle 2.
(Reference: Lowducated, unemployed, female natives born of Belgium, agezt1@ith loweducated parents,
proficient in the test language, with highest qualification attained in an OECD country)
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Note: Source: Own elaborations on PIAAC data in Cycle 1-12Dahd Cycle 2 (20228). Implementation of surveyeighted linear
regression models on each of the ten numeracy plausible values pooled into a single output. Only the interaction coéfioents]
with main and interaction effects are illustrated. Full tables are reported in Appendix.
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5.2.4.1 Numeracy interactions by generation of immigrants

As in literacy, both immigrant generations confirm the disadvantage relative to natives once the interactions terms are
integrated into the model. In Cycle 1, contrary to the moderate magnitude and lack of significance of the second
generation, the first gneration scores significantly 16.3 points lower than natives in Cycle 1 and 24.2 points lower in
Cycle 2 (Appendix, Table 10.8). Regardless of significance, the magnitude and direction support the converging patterns
of the second generation and nativesnverge in their trends, and both outperform the first generation. In Cycle 2,
however, secondjeneration immigrants also score, on average, 16.8 points lower, though not significantly.

Focusing on the interactions displayed in Figure 16, in the context of numeracy, as in previous models, the numeracy gap
does not vary significantly across educational levels. This mainly occurs in the context of the gap between G1 immigrants
and nativesAs with literacy, maternal education positively and significantly reduces the gap within and across cycles,
especially the gap with the first generation. Regarding employment status, although not significantly, education and
employment moderately contrib&t to a smaller gap for both G1 and G2 immigrants, particularly in Cycle 2.

Focusing on the effectiveness of speaking the test language, the gap between G1 and G2 immigrants and natives expands
among nonrproficient individuals by 18.9 in Cycle 1 and 3.2 in Cycle 2 for the former and by 11.7 in Cycle 1 and 6.4 in
Cycle 2 for the kter. Therefore, the negative effect narrows over time. From a witategory perspective, G1
immigrants are the most disadvantaged group.

Lastly, the differences in the numeracy gap across countries align with the literacy results. In Cycle 1, thatiomes

gap does not report significant differences relative to Belgium. In Cycle 2, all countries experienced a trend of narrowing
gaps. fe biggest change was witnessed in Ireland, by 27.4 for the first generation and by 21.3 for the second, followed
by Italy with changes of, respectively, 22.7 and 13.8, Spain with changes of 21.3 and 4.7, Finland (19.7 and 12.6) and the
UK (11.1 and 14.6)n Ireland, G2 immigrants scorel§.8) + (+21.3) = +4.5 points higher than natives. This is the only
exception to a G2 immigrant advantage. Lastly, the UK and Finland report the widest gap between G1 immigrants and
natives, with G1 immigrants scoringspectively, 29.6) + (+11.1) =18.5 and {29.6) + (+19.7) 9.9 points lower than

natives.
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Figurel6. Interactions-OLS regression on numeracy scores by generation of immigr&sle 1 vs Cycle 2.
(Reference: Lowducated, unemployed, female natives born of Belgium, agezt1@ith loweducated parents,
proficient in the test language, with highest qualification attained in an OECD country)
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Note: Source: Own elaborations on PIAAC data in Cycle 1-12Dahd Cycle 2 (20228). Implementation of surveyeighted linear
regression models on each of the ten numeracy plausible values pooled into a single output. Only the interaction coéfioents]
with main and interaction effects are illustrated. Full tables are reported in Appendix
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5.2.5Results for France

Due to discrepancies in the replication methods, Framasanalyzed separately using coungpecific linear regressions.

France was selected as a specific example to more precisely assess the evolution of the gap and the effects of individual
predictors on skills over time. The Appendix provides detailed regressitputs by generation of immigrants to ensure
complete and transparent documentatioBecause missing variables obscure comparisons of the results for Germany to
other countries, German models are not interpreted but attached for reference in the Ajxend

Table 5 reports the outcomes of ttreairveyweighted linear regression ofiteracy plausible values in France. First, the
reference group scored an average of 236.0 points in Cycle 1 and 232.2 in Cycle 2, when birth region is excluded from the
model and all other predictors are at their base level. In France, the gap adjusted for #vepo#idictors confirms the
immigrant disadvantage of the cresational outputs. In particular, immigrants score 8.0 points lower than natives. This

gap narrows by Cycle 2twiimmigrants scoring 5.9 points lower.

Education maintains its relevance and magnitude with higher levels of education leading to higher skills. Specifically,
tertiary education provides an advantage of approximately 50.0 points compared to lower secondary education and
below in both cycles. Pental education has a significant impact at a lower magnitude and in the same direction. Overall,
GKS GNBYR 2F RSONBIFIaAy3 LRaAGAGS STFSOGa 2F FIFLOKSNARAQ Si
countries is confirmed for France.

¢KS 3ASYRSNJ STFFSOG Aa y2G arayATFAOIYyd yR (GKS RA&AONBLI
disadvantaging men in Cycle 2. As for age, the deteriorating pattern is confirmed, with individuals -#&@estb8ng 11.3
and 16.8 points lowethan those aged 124 in Cycle 1 and Cycle 2, respectively.

The benefit of attaining the highest qualification in an OECD country rose from 30.1 points in Cycle 1 to 52.9 points in
Cycle 2. Conversely, the benefit of speaking the test language decreased from 24.4 to 17.1. Both effects were statistically
significant

Regarding employment status, while employment was beneficial in the -catssnal models along with education, its
positive effect loses significance in the Frasspecific regression. Here, being in education has the strongest effect,
contributing 22.3 pints more than unemployment in Cycle 1 and 19.2 in Cycle 2.

Lastly, the model with birth region reveals different patterns than previous models. Specifically, in the first cycld, Centra
and Eastern Europe has the worst performance, followed by poorer countries in east Asia and Pacific-@alaSam

Africa. Howeer, the most critical performance returns to South and West Asia andS8hbran Africa by the second

cycle.

In the Francespecific regression with interactions the reference group scores 241.3 in Cycle 1 and 238.3 in Cycle 2.
Focusing on the literacy gap between immigrants and natives in France, immigrants significantly score 18.5 points lower
than their nativecounterparts, all other things being equal. A similar pattern emerges in Cycle 2, though not significantly,
with an immigrant disadvantage of 15.7. As with the cregdonal models with interactions, the focus will be on
interaction effects illustrated ifrigure 17. Few effects are statistically significant, meaning that the migegivte gap

does not vary across levels of the control variables, similarly to-cratisnal models.
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Table5. France: Main effects OLS regression on literacy scor&ycle 1 vs Cycle 2.
(Reference: Lowducated, unemployed, female natives born of Belgium, agezt1@ith loweducated parents,
proficient in the test language, with highest qualification attained in an OECD country)

Cycle 1 Cyele 2
- Birth Region + Birth Region - Birth Region + Birth Region
Predictor Estimatc Estimate Estimate Estimate
3 236.02%** 236.36%** 232.19%%* 231.11%**
Inicreept ‘ (3.10) (3.08) ‘ (4.42) (4.44)
Migration status
; -B.03%x* -2.26 -5.94%* -1.57
Immigrant ‘ (141) (1.50) ‘ (1.78) (1.77)
Education
23.5]%%* 22.47%%* 16.68%** 17.05%**
Upper/Post-secondary (157) (1.56) (2.59) (2.57)
; 50.28%¥* 49 48%** 50.80%%* 51.02%*%*
Tertiary (1.74) (1.75) (2.53) (2.57)
Age or Gender
0.69 0.86 -1.52 -1.29
Male (0.95) (0.93) (1.39) (1.35)
6.91%* 7.90%** 3.08 377
25-34 (233) (2.33) (2.60) (2.53)
-0.83 0.65 4.58 5.40%
35-44 (251) (2.50) (2.62) (2.56)
-5.83% -4.67 -8.04%* ST 71k
43-34 (2.46) (2.46) (2.81) (2.80)
-11.34%%* -10.07%** -16.81%** -16.18%**
33-65 (248) (2.48) (3.35) (3.32)
Parental education
; : 4.84%* 4.53%* 9.04*** 8.42%x*
Maternal medium education (147) (a8) R 167
; : 10.70%** 10.89%*%* 16.51%** 16.16%**
Maternal high education 201) 2,00 .06 5 05)
; : 3.11* 3.44% 1.12 1.37
Patcrnal medium education (.42) (42) (165 (Te%)
; : 12.56%** 13.43%%* Q25%*x* 10.80***
Patcrnal high cducation 2.16) (2.22) (2.08) (2.08)
Country of qualification
-30.09** -15.57 -52.85%x* -33.68%**
Non-OECD country ‘ (10.54) (10.64) ‘ (5.39) (6.38)
Language
e . -24.36%%* -15.33%** -17.05%** -11.17%
Not speaking native language ‘ o) o73) ‘ (3o o)
Employment status
: 22.33%%* 21.25%%* 19.55%** 19.19%**
In education (282) (2.90) (3.73) (3.76)
v 0.42 -0.45 -7.94* -7.55%
Inactive (2.40) (2.45) (3.53) (3.40)
3.17 2.13 2.84 2.85
Employed (2.18) (2.25) (2.62) (2.55)
Birth region
. -16.66%** -20.63%%*
Arab States (2.94) (5.65)
: -26.16* -4].95%**
South & West Asia (10.20) (i1.43)
Latin America & the Caribbean -29.35%% -6.51
(.21 (11.64)
Sub-Saharan Africa '32'0,0:&** -33.36% %
@.51) (7.10)
; e -32.97%xx -10.72
East Asia & Pacific (poorer) 8.58) (12.58)
5 : -38.43 -19.19
Central Asia (27.28) (19.95)
: Er 11.57 16.47
East Asia & Pacific (richer) (8.81) (23.10)
b -36.08%** -26.44%*
Central & Eastern Europe t7.05) 5.20)
R-squared (pooled across PVs) 0.35 0.36 0.38 0.39

Note: Source: Own elaborations on PIAAC data in Cycle 1-12Dahd Cycle 2 (20228). Implementation of surveyeighted linear
regression models on each of the ten literacy plausible values pooled into a single output.
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Figurel7. France: Interactions OLS regression on literacy scor&ycle 1 vs Cycle 2.
(Reference: Lowducated, unemployed, female natives born of Belgium, agezt1@ith loweducated parents,
proficient in the test language, with highest qualification attained in an OECD country)
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Note: Source: Own elaborations on PIAAC data in Cycle 1-12Dahd Cycle 2 (20228). Implementation of surveyeighted linear
regression models on each of the ten literacy plausible values pooled into a single output. Only the interaction casffficieatiel
with main and interaction effects are illustrated. Full tables are reported in Appendix.
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First, education does not significantly widen or narrow the gap across educational levels. Nonetheless, the magnitude of
the effect and its weak significance, particularly in Cycle 1, reveal a decrease in the gap when comparireglhigtted
immigrants ad natives. As for parental education, the effectiveness of both parents' qualifications -sigraficant,

meaning there is little evidence of variation in the gap. Nevertheless, in Cycle 2, maternal education suggests a narrowing
gap at higher levelsonversely to paternal education. With regard now to employment status, education narrows the
gap by 14.7 in Cycle 1 and 9.4 in Cycle 2, relative to unemployment, with weak significance. The gap among employed
individuals does not differ considerably frofmat among the unemployed. Given the neignificance of the language

effect, it is not possible to reach a definitive conclusion. Nonetheless, the results are consistent with the disadvantages
discussed in earlier models and in the literature.

Table 6 shows thaumeracy regressiofior France The patterns across countries are nearly confirmed. In Cycles 1 and

2, the overall average score among the reference group is respectively 210.6 and 217.7, which is lower than in literacy.
One interesting difference from the crosstional models is thahe immigrant literacy disadvantage was wider than the
immigrant numeracy disadvantage in Cycle 1, though it was slightly narrower in Cycle 2. In the case of France, however,
immigrants experienced greateighdvantage in numeracy in both cycles, scoring 12.68(0sn Cycle 1 in literacy) and

11.5 (vs8.0 in Cycle 2 in literacy) points lower than their native counterparts. Nevertheless, the pattern observed in the
crossnational models of a more rapid impvement in the migrannative literacy skill gap over time, in opposition to a
slower pace in humeracy, is validated by the case of France.

¢CKS LRAAGAGS STFFSOG 2F GKS NBaLRYyRSyidiaQ yR (G4KS LI NByG:
in previous models. Concerning gender, the male advantage of above 12.0 points in both cycles resembles the numeracy
models across aotries.

Regarding the country of highest qualification, the patterns of literacy and numeracy are similar, showing a negative
impact on the average score of about 30.0 points in Cycle 1, which worsens in Cycle 2. Conversely, the disadvantage of
not speaking Frencharrows over time, shifting from an average score 27.0 points lower than that of proficient French
speakers in Cycle 1 to an average score 10.8 points lower in Cycle 2. This progress appears to be more pronounced for
numeracy than for literacy.

According to the employment status coefficients, being in education and employment are both significantly beneficial,
particularly the former. However, the positive effect decreased slightly in Cycle 2.

Lastly, when information on birth region was included, Cycle 1 presented lower results for individuals born in South and
West Asia, SuBaharan Africa and poorer countries in East Asia and the Pacific and Cycle 2 presented lower results for
those born in Buth and West Asia and Si8aharan Africa.

In the numeracy model with main effects and interactions for France, the migration variable maintains solid significance.
In Cycle 1, immigrants scored 24.0 points lower than natives, and in Cycle 2, they scored 19.0 points lower, holding all
other regressrs constant. Furthermore, the gap is more pronounced in the model with interactions, than in the models
with main effects only.
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Table6. France: Main effects OLS regression on numeracy scqi@€gcle 1 vs Cycle 2.
(Reference: Lowducated, unemployed, female natives born of Belgium, agezt1@ith loweducated parents,
proficient in the test language, with highest qualification attained in an OECD country)

Cycle 1 Cycle 2
- Birth Region + Birth Region - Birth Region + Birth Region
5 £l ! Z
Predictor Estimate Estimatc Estimate Estimatc
. 210.64%%* 210.87%%%* 217.65%%* 216.77%%*
Intereept ‘ (3.25) (3.22) ‘ (4.53) (4.61)
Migration status
: -12.02%x* -5.62%¥* S11.52%%* -7.04%*
Tmmigrant ‘ (1.58) (1.64) ‘ (2.05) (2.07)
Education
29.74%%% 28.62%** 20.23%** 20.54%**
Upper/Post-secondary {4.57) (1.56) (2.92) (2.93)
; 65.34%%% 64.50%%* 55.65%%* 55.80%*%*
Tertiary (1.71) (1.74) (2.94) (3.01)
Age or Gender
12.23%%% 12.46%** 12.86%** 13.06%%*
Male (1.27) (1.26) (1.58) (1.54)
6.90%* 8.11%* 4.53 5.24
25-34 (2.55) (2.53) (3.06) (2.95)
3.47 5.11 8.70%* 9.47**
35-44 (2.89) (2.83) (3.04) (3.02)
-2.36 -1.05 0.18 0.49
43-34 (2.80) (2.74) (3.24) (3.22)
-5.05 -3.62 -8.19* -7.57*
55-65 (2.89) (2.83) (3.42) (3.36)
Parental education
- : 3.24% 2.81 9.38%ks* 8,824k
Maternal medium education (50) (w53 175) i
: : 9.92%%* 9.86%** 16.90%** 16.40%%%*
Maternal high education 237 2.36) 223 2.19)
: : 5.06%** 5.38%%* 1.74 2.06
Paternal medium education (1.50) 1149 (83 T
; : 14.80%** 15.94%** 9.71%%% L1.46%**
Patcrnal high cducation 235 .34 (2.23) e
Country of qualification
-30.50%x* -13.47 -49. 70k ** -28.45%%*
Non-OECD country ‘ (9.06) (9.10) ‘ (6.22) (7.45)
Language
walei . -27.02%x% -18.23%** -10.76* -5.77
Not speaking native language 3.26) (3.42) ‘ 4.28) am
Employment status
; 27 11%%* 26.18%** 20.16%** 19.63%**
In education 2.83) (2.89) (3.94) (4.03)
. 093 -0.00 -4.32 -4.04
Inactive (2.79) (2.87) (4.03) (4.01)
T.08%%* 6.60%* 6.24* 6.04*
Employed (2.28) (2.34) (2.74) (2.73)
Birth region
- -17.04%** -27.24%%*
Arab States (330 (6.35)
: -39 87k** 477 gTHA*E
South & West Asia ©.82) (1250)
: :  Cari -28.70* -16.81
Latin America & the Caribbean (12,19 (1357)
- -38.64%** -36.55%**
Sub-Saharan Africa (5.04) e
: i -37.17%** 1.27
East Asia & Pacific (poorer) ©43) (15.66)
< : -33.05 -23.84
Central Asia 22.15) (19.82)
; . 6.07 12.09
East Asia & Pacific (richer) (22.09) (35.70)
- -28. 87w -17.10
Central & Eastern Europe r28) 9.09)
R-squared (pooled across PVs) 0.39 0.40 0.33 0.35

Note: Source: Own elaborations on PIAAC data in Cycle 1-12Dahd Cycle 2 (20228). Implementation of surveyeighted linear
regression models on each of the ten numeracy plausible values pooled into a single output.

Figure 18 reports the interaction coefficients. An interesting result concerns the impact of education on the migrant
native gap. The significant coefficient of 11.4 for upper/pestondary education in Cycle 1 indicates a noticeable
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decrease in the gap, relative to the lower secondary level. A smaller decrease occurs at the tertiary level (8.4). Gonversely
Cycle 2 shows moderate and nsignificant change from lower education levels.

Education confirms its positive effect through the employment status coefficients, although natives still outperform in
Cycle 1. As for employment and inactivity, no significant change from unemployment is observed. Similarly, the small size
and nonsigniicance of the language coefficients reveal no evidence of change in the gap, despite the negative direction
supporting the literature.

The results of the surveweighted linear regression on numeracy and literacy plausible values by immigrant generation
are illustrated in the Appendix, as the patterns resemble overall the broader migedive skill gap perspective and the
crossnational models which are the focus of the study. Generally, as in the grassnal models, including
intergenerational detail diminishes the significance of migration status. This results in a strongly significant effiect of be
a firstgeneration immigrant ad a nonsignificant effect in literacy and a weakly significant effect in numeracy of being a
secondgeneration immigrant. Despite a considerable gap for both in Cycle 2, the Fspac#ic outcome confirms the
wide gap between natives and G1 immigrantslahe convergence between natives and G2 immigrants.

When interaction terms are incorporated in the literacy model, the main effect of migration background reveals a 30.5
point disadvantage for G1 immigrants in Cycle 1 and a-pdif disadvantage in Cycle 2, as well as apoidt
disadvantage for G2 imnmgnts in Cycle 1 and a 13p®int disadvantage in Cycle 2. In numeracy, G1 immigrants scored

36.5 less than natives in Cycle 1, and 22.9 points less in Cycle 2, whereas G2 scored 9.0 and 20.8 points less than natives
A further interpretation is that G1 imigrants improve over time, compared to G2 immigrants.

Recalling previous models, both literacy and numeracy interaction coefficients have weak or no statistical significance.
Two exceptions emerge. First, among up{pst-secondaryeducated individuals, the gap between G1 immigrants and
natives becomes small, relative to low secondary educated individuals. This positive effect decreases and loses certainty
at the tertiary level. Second, again in the context of the gap between G1 immigrants and natives, being in education
narrows the differences in both litacy and numeracy performances observed among unemployed individuals. In
literacy, evidence is weak, yet the gap narrows over time, whereas, in numeracy, the strongest effect is in Cycle 1, losing
magnitude and significance by Cycle 2.
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Figurel8. France: Interactions OLS regression on numeracy scqi€gcle 1 vs Cycle 2.
(Reference: Lowducated, unemployed, female natives born of Belgium, agezi1@ith loweducated parents,
proficient in the test language, with highest qualification attained in an OECD country)
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Note: Source: Own elaborations on PIAAC data in Cycle 1-12Dahd Cycle 2 (20228). Implementation of surveyeighted linear
regression models on each of the ten numeracy plausible values pooled into a single output. Only the interaction coéfioents]
with main and interaction effects are illustrated. Full tables are reportégppendix.
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6. Discussion

Taking all results together, this work providegdence for skills gaps in literacy and literacy among the G1 immigrants
and the natives and for convergence between the G2 and natlysmgcrosstemporal perspective and utilizingvo

cycles of PIAAC we provide novel insights into the temporal evolution of these gaps amongagdd|t$664. The
descriptive results confirm the existence of a skills gap between immigrants and natives already discussed in previous
studies (Batalova & Fix, 2015, Cathles et. al., 2021). These studies solely used the first cycle of PIAAC survey.

Descriptive results showed pronounced skill gaps of G1, with worsening trend over time in some countries, such as in
Germany where natives and G2 showed improving trends while G1 showed worsening literacy and numeracy skills, in
result of which the skill @ps widened over timelt is striking that highheducated G1 immigrants have skill levels
comparable only to mediurskilled natives, and in case of Finland, a country with highest skills, only comparable to low
educated natives. e main results show thatn terms of demographic gap, firgeneration immigrants are mainly lew
educated and young individuals, aged2& As for gender, the difference is negligible, with increasing female stocks over
time. These patterns are consistent with the statisticstnds over the past years reported by Eurostat (20255
necessary to explore the trends that characterize the overall immigrant population and its comparison to theRwive.

skill levels of G1 immigrants in all countries but Ireland and to sextend the UK are responsible for the overall native
migrant skills gaps, as G2 is comparatively smaller.

Most countries witnessed overall greater improvement in numeracy proficiency than in literacy proficiency over time,
NBIlNRfSaa 2F GKS YAIAINIGA2Yy oF O]l INRdzyRd t | NIGAOdz | NX &=
improved in Belgium, #if  yRY DSNXIye FyR (KS ! yAGSR YAYy3IR2YI Ay 2
performance in Finland and the UK. As for numeracy, natives improved in all countries under study, including France,
Ireland, Italy and Spain, whereas immigrants impbireFinland, France, Ireland, Spain and the UK. Finland is the country
GKFG Y2ad SELSNASYOSR |y dzlll NR GNBYR Ay 0620GK fAGSNI O
performance in literacy and numeracy over time align with the treng®reed by OECD (2024).

Regardless of the generation, immigrant skills gaps reveal a consistent disadvantage over time in both literacy and
YdzYSNF Oé s LI NIGAOdzE NI & Ay (GKS F2NNSNW !''a F2NJ ydzYSN> Oex
among natives in coungs such as Finland and the United Kingdom, reducing the gap between the two subgroups by

/] 280tS Hd LYy GKSaS O2dzyiNAS&Z AYYAINIrydiaQ GNBYyR Aa aiasSs
increasing selectivity towards higdducated inmigrants due to migration policies in the receiving country. Lastly, the
trends in literacy and numeracy scores reveal that immigrants and natives tend to follow the same increasing or
decreasing pattern, except for Belgium and Germany, where natives uwag@rover time and immigrants regressed.

The educational gap between natives and immigrants explains partially the literacy and numeracy skills gap. In fact, the
charts in Section 5.1 of Chapter 5 clearly highlight the concentration of immigrants in lower levels. Moreover, younger
immigrants repet higher education level suggesting an improvement in education and in the access to it, given the
patterns followed by the two different cohorts. This can also be seen in the-cya$s detail.

Worth noting and critical point of this work is to disentangle the skills gap between migrant generdoasll, G1

immigrants are the most disadvantaged group. Having been raised in a country different from the host one or by parents
with migration background often contributes to discrimination, stereotypes and, consequently, deprivation of the rights
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that natives experience daily. On the other hand, G2 immigrants and natives follow mostly the same pattern, although
the migration background still and often provokes disparity. However, segenération immigrants, raised by
immigrant parents, are integted into local schools, culture and society at an early age, explaining the similarity in the
trends. These findings were expected based on existing evidence. Authors such as Cathles et al. (2021), Azzolini et al.
(2012) and Rindermann and Thomson 0UINB @A 2 dzat & Ay @SadA3al GSR YR FaaSaasSrk
DH AYYAINIyYy(GaQ aiAatta +ta I 02yaSldzsSy0S 2F +ty SIENIASNI IR
the sample of countries suggests an interesting trend aciegrope, between Northern and Southern countries. The
former shows a greater performance, suggesting more favorable educational environment and system, conversely to the

latter whose performance is more stable.

The surveyweighted regression on literacy and numeracy plausible values expltire adjusted gap between
AYYAINI y3iaQ YR yFGiAGSEQ LISNF2NXYIFYyOS o6& SRdzOIGA2y X 020F
highest qualification, proficiency in the test language, country of the interview and, occasionally, birth. @gerall,

most results, meaning the effects of each control variable on literacy and numeracy scores, align with what found by
OECD and other authors, as will be delineate@tighout this section.

The models with main effects reveal insightful and statistically significant results. The first reasszhwhether the
3L 6SG6SSYy AYYAINI yedam thedgsBiptye atalyssSbietdyuind sizéablalagdirig hehitid of

the G1 The regression models represent solid supporhfirming significant migramative gaps, whicklepend on the
skilldomain and varies over tim&loreover,the main patterns are confirmed across both domains and cyClesrall
immigrants experience a sign#ict disadvantage when education, parental education, gender, age, employment status,
country of highest qualification, language proficiency and the country under study are accounted for. poadiled
models with main effects only and no generation detail, the migrsative skills gap and, hence, the immigrant
disadvantage, are wider for literacy in Cycle 1 and slightly for numeracy in Cycle 2. Nonetheless, the literacy output reveal
a more noticeal# improvement across cycles than the numeracy outpldcheng a narrower gap in Cycle 2. Conversely,
the migrantnative numeracy skill gap underwent a smaller change, althaegiained Once the disaggregation of
immigrant population by generation is included, the gap betw&dnand natives maintains considerable magnitude and
significance, whereas the gap between secgemeration immigrants and natives has little magnitude and no
significance. Both gaps confirm the immigrant disadvantage across cycles and domains, parficuldry first
generation. As fothe second generation, the moderate gap suggests a converging pattern with natives (Cathles et al.,
2021; Azzolini et al., 2012)he literacy gap narrows over time for both generations. Conversely, the numeracy gap
narrows for theGland widens, though not significantly, for tl&&2 from Cycle 1 to Cycle 2. Overall, the literacy gap is
wider than the numeracy gap.

All regression modea| regardless of the skill domain, the cycle or the subpopulation under study, emptthaize
educationis paramounh Y RSGSNNXAYAYy 3 (GKS NBaLRyRSyadQa aiAftf yR LISN
higher scores. Adiscussed in the literature, this interpretation supports the relationship between education and skills
(Schnepf, 2006;.evels & Dronkers2008). It suggests the relevance of intervening on the former to reduce a potential

gap between subpopulations, more spiézally between immigrants and natives. Different educational systems and
backgrounds affect the overall qualification and, subsequently, the integration between diverse individuals into the social
and economic context. Additionally, education plays a mleeasuring skills and the migranative skills gap from a
RAFFSNBY (G LISNRLISOGAGS:E AdSd (GKS AyFidzSyOS 2F LI NBydac
intergenerational transmission of education is supported by these results, regathat stated by Martin (2011). High
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jdzt t AFASR LI NBydGa GdSyR (2 Ay@Sad Ay (GKSANI OKAf RNByQa SF
Additionally, this interpretation is supported by the generational skill differences. More specifically, as Heisig 0al. (20
addzST GKS STFSOG 2F LINByliaQ KAIKSNI FEALIANI GAz2ya 2y GKS
immigrants, due to the motivation and ambitions shaped by the immigration process their parents experienced. In this
work, the integration oPIAAC Cycle 2 and older ages in the population under study contributes to investigating the effect
2F 2ySQa 26y SRdzOF GA2Yy YR LI NByiGlt SRdzOFGA2y 2y alAff.
studies, such akevels & Dronker€008) or Azzolini edl. (2012), the perspective is no longer limited to specific school
achievement gaps but extends to a broader everytii@ycontext.

Concerning demographic factors, the effect is weaker for both gender and age. The gender coefficient reveals a non
AAAYAFAOLIYG FyR tAGGHES 3IFHL) 0SGsSSy 62YSyQa |yR YSyQa f
showing male advantage. Bhresult is consistent with literature and what was found by OECD (2024). In Cycle 1,
individuals aged 284 perform better than those aged 154 in literacy. After the age of 45, the advantage considerably
declines. In numeracy, the advantage over indiaid aged 124 begins to decline starting from the age of 35 and more
steeply from 45. Both domains witness the strongest deterioration for the age gro@p 5®aching a significantly lower
performance than younger individuals. In Cycle 2 and in btghally and numeracy, all individuals aged&bscore

worse than those aged 14, worsening at each older age group. The pronounced disadvantage for older individuals is
consistent with age and cohort effects. Considering the former, health, cognitivelaygical abilities deteriorate with

F3Ss I FFSOGAYy3a (GKS AYRADGARdZ £ Q& LISNF2NXIyOS Ay GKS € AGS
aged 5565 may have experienced different educational systems, policies and lifestyles thatlydiand indirectly

influence their performance.

Speaking of differences in the backgrouadd confirming previous evidence, the language and the country of highest
qualification represent a barrier (Cathles et al., 2021, Ghio et al, 2022). Not being proficient in the test language and
having been educated in a n€dECD country undermines the testores Particularly, the second suggests and
emphasizes what is mentioned above, i.e. different educational systems, along with different social and economic
SYGANRYYSy(Gas SELX | A yerfoRdaicds SRicByhE 3022). Mgreokey, Beingin delazhtibnifélowed

by being employed, has a strong positive effect, which increases over time, on both literacy and numeracy test scores.

Lastly, regarding crossational differences, Finland seems to be an outlier in the trend, revealing a considerably high
performance among individuals, relative to Belgium. Conversely, the remaining countries show lower performance,
particularly in Spainra Italy.

Shifting the focus to the interactions, the conclusions on the gap are diffefastimmigrant disadvantage follows a
reversed pattern. Instead of decreasing overtime as shown in the previous models, when the interactions are included,
both literacy and numeracy gaps widen over time in magnitude and significance, with similar gapsiacnais in Cycle

1 and a wider gap for numeracy in Cycle 2. Overall, numeracy reaches a higher gap than literacy by the second cycle. This
contradictsthe descriptive analysis of a narrowing numeracy proficiency gap in Finland and the UK and théoowerall

literacy proficiency among immigrants confirmed by OECD (OECD, 2024). Regarding the disaggregation by generation of
immigrants, similarly, literacy and numeracy gaps increase from Cycle 1 to Cycle 2. In the first cycle, a moderate difference
across @mains and cycles occurs when the gap betw&dnimmigrants and natives is considered. Regarding the gap
between natives an2 a higher disadvantage for the latter is presented in Cycle 1 for literacy and a higher disadvantage

in Cycle 2 for numeracy, sembling the first generation, although to a greater extent. The magnitude of this gap is lower
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than the gap with the first generation. Nevertheless, secgederation immigrants experience a more intense
deterioration in their performance, relative to their firgieneration counterparts. At this stage, the existence of a gap in
AYYAINI y i askils i¥ &seysedi A @

The interactions may contribute to investigating what factors affect this gap and who benefits and who does not.
Nevertheless, the regression output reveals little or no evidence of changes in the rrigithre gap across levels of
control variables. Thhighest impact derives from the language barrier, particularly in Cycle 1 and for both domains at
the same intensity. As expected, not speaking the test language, i.e. the language of the country of the interview,
significantly widens the gap between immagts and natives, relative to the gap among individuals with language
proficiency. Lacking the test language is an obstacle for both subgroups, but immigrants are considerably more
disadvantaged. This disadvantage slightly narrows over time, along veitbvmrall gap.

We find strong positive effect ofducation and employment on both literacy and numeracy performance for both
immigrants and natives. Once the impact of employment status on migrative skill gap is examined, the gap does not
significantly vary across leve@verall, for both literacy and humeracy, maternal education narrows the gap, increasingly

at higher educational levels and over time. As for paternal education, conversely, the effect istisengdlp expands

among individuals with no proficiency the test language across generations, domains and cycles. Nevertheless, the
negative effect observed in Cycle 2 is no longer pronounced as in Cycle 1. Numeracy shows a bigger gap between natives
and seconegeneration immigrants compared to literacy, cemnsely the gap with firsgeneration immigrants is
consistent.

Lastly, in Cycle 1, Finland, Spain and the United Kingdom present a wider gap than in Belgium, whereas Ireland and Italy
present a narrower gap. On the contrary, in Cycle 2, all five countries present a narrower gap, significantly. This pattern
characteries both literacy and numeracy. More specifically, in the first cycle for literacy, Finland shows the widest
immigrant disadvantage, followed by Spain, and Ireland and Spain show the narrowest disadvantage. In the second cycle,
the United Kingdom surpassésnland in terms of gap width, whereas Italy is the only country to present a slight
immigrant advantage. Regarding numeracy, in the first cycle, Ireland and Italy are the exception to a negative-and non
significant trend, with the former presenting a mameticeable immigrant advantage and the latter presenting an almost
absent gap between immigrants and natives. Lastly, in the second cycle, Ireland witnesses a further improvement and
immigrant advantage, whereas Italy aligns with the negative trend oféh®aining countries, although still moderately.

The United Kingdom presents the widest gap, followed by Spain and then, Finland. Taken together, Finland, Spain and
the UK maintain a considerable immigrant disadvantage over time. Italy and Ireland showvartiogvest gap across
domains and cycles. Additionally, in the former, immigrants reach slightly higher literacy scores in Cycle 2 and higher
numeracy scores in Cycle 1. However, natives surpass immigrants in numeracy by Cycle 2. Concerning Ireland, while
natives still outperform immigrants in literacy, the pattern is reversed in numeracy, although by little.

The crossnational trends between literacy and numeracy do not particularly differ. The United Kingdom reveals the
widest gap between both generations and natives. Ireland shows a small advantage for G2 immigrants in Cycle 2.

The Francespecific regression model provides insights into the dynamics concerning the migtive skill gap and help
assess or not the interpretations across countries. Most of the results are consistent with thenatimssl models. First,

the gapbetween immigrants and natives in both literacy and numeracy is confirmed and seems to slightly narrow over
time. Nevertheless, whereas, in the crasstional model, the immigrant literacy disadvantage was wider than the
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numeracy disadvantage in Cycle 1 and slightly narrower in Cycle 2, the numeracy immigrant disadvantage is wider in both
cycles. Second, the small and rsignificant literacy proficiency gap between women and men and the male advantage

in numeracy are obseed. Third, education has a strong impact on the determination of skills, along with maternal
qualification. Fourth, having attained the highest qualification in an OECD country and being proficient in the native
language supports the considerable bendditeady discussed crosstionally. Difference in the results concerns
employment status in literacy, as being employed does not reveal significant changes compared to being unemployed.
Moving to interaction effects, the gap follows similar patterns tossmational models, showing nesignificant variation

across levels of control variables.

When examining migramtative skills gap, compositional effects need to be considered. First, as displayed in Figure 4 of
descriptive results (Section 5.1, Chapter 5), immigrants are-t@gesented at lower education levels, due to the high
concentrationof first-generation immigrants in these levels. Second, the consistently significant migatine skills gap

in regression models after controlling for education and other variables is consistent with the existence of a gap.
Nevertheless, this is mainbriven byG1l The base models for both literacy and numeracy, meaning the models with
migration variable only, displayed in the Appendix, show large gaps between immigrants and natives, particularly for G1.
After controlling for education and other variables, the gapsnk considerably. In particular, the gap with G2 immigrants
loses magnitude and significance, suggesting that compositional differences largely explain the disadvantage for G2
immigrants. As fofG1, compositional differences do not entigeéxplain their disadvantage, given that the gap remains
significant and large when control variables are included.

Additionally, when the broader immigrant group is examined and birth region is accounted for, the immigrant effect
AKNAYyl1ad Ly 20KSNJ 62NRaxX 0SF2NB AyOfdzRAYy3I O6ANIK NBIAZ2Y?S
other factors, wihout considering that most G1 immigrants in the sample may come from regions with lower literacy or
numeracy performance. When birth region is included, the gap becomes smaller as it compares skills among immigrants
with same origin.

The case of Ireland represents an example of the relevance of compositional effectsgrants in Ireland are mostly
highly educated,and higher share has high educatioompared to other countries under study. Conversely to other
countries and the widely discussed disadvantag&afelative to G2 the G1 in Ireland outperformed GZ his result
reinforces the trend of an overall narrow gap between immigrants and natives and the immigrant advantage observed in
numeracy. Additionally, the high concentratiof higheducated immigrants possibly suggests selective migration with a
stronger demand for higskilled individuals. Concerning the implementation of policies, migration policies need to be
adjusted and tailored to specific target groups, includingrtipee-migration skills and the compositional differences to
account for the heterogeneity of the phenomenon itself.

7. Limitations

In the context of a complex and multifaceted phenomenon such as migration, data collection encounters many
challengesilt is challenging to include representative samples of the immigrant population in surveys. Therefore, the data
suffers from limitations and biases. Measuring literacy and numeracy skills is an arduous task to an even greater extent,
given the type of surweand questions with which respondents are confronted. As previously mentioned, the PIAAC
survey consists in, first, a set of backgrounestions and, later, a set of exercises in both literacy and numeracy to test
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0KS NBaLRyRSy(iaQ FoAfAGASAaD® ¢KSNBo0oe&s RSAaLIAGS GKS dzyiaAy
difficulty, leading them to a nenesponse. In addition to this, language represents a relevant obstacle and increases the
probability ofnon-response. The test language is usually the native language of the country of the interview. Immigrants,
particularly theG1, are disadvantaged, and a lack of language proficiency often prevents them from answering the
background questions and, subsemqily, completing the literacy and numeracy tasks. Mesponse bias is defined as

the result of a discrepancy between individuals who decide to participate in the survey and those who do not. The
outcome is a sample that doésadequatelyrepresens the target population, complicating the interpretation of the

latter and its patterns. In other words, the immigrant population and its subgroups risk beingoowerderrepresented.

This limitation was particularly problematic in the first cycle of $weveyof Adult Skills. More precisely, 1.5% of adults

did not participate in the survey between 2012 and 2018, as they were not able to answer due to inadequate language
proficiency. For instance, in Belgium (only the Flemish region), over 5.0% of adultst gidrticipate, similar to the

United States (OECD, 2024). As the OECD claims, a solution to this limitation was found for the second cycle in 2023 by
including a doorstep interview for individuals with language barriers. This section of the survey cofsigié
FRYAYAAGSNBR ljdzSaiAz2ya Ay no RA T FdMugrgphic dadkgfaantt) sdcB as theid 2 dzi
F3S> 3ISYRSNIJIYR SRdzOFGA2ylt tS@Sto .FaSR 2y (KSa$S NBaLJ:

Overall, many new tools and improvements were implemented in the second cycle, to considerably reduce the risk of
non-response bias. Nevertheless, the limitation persists in this study due to thetimesperspective. On the one hand,
introducing the doastep interview decreases the risk of noesponse bias, on the other hand, a problem of nion
comparability between the two cycles is advanced, considering that the first cycle handlesspamdents as literacy
related nonrespondents. For this reason, aistep-interview variables were not considered in this work. The missing
observations from Cycle 1 due to noesponse, as well as the observations from Cycle 2 that were excluded because
respondents answered the doorstep interview to harmonize and comfiadwo cycles, explain the small size of the
immigrant sample. The sample size decreases as more dimensions are included. In addition terdepanse bias, the

small samples in this study are due to scarce data availability across European coumthiegublic PIAAC PUFs, many
observations had at least one missing value, leading to restricting the sample to the available ones. Public datayavailabilit
also influenced the selection ebuntries andvariables, limiting the study to fewer perspectives than originally planned.

Considering the crossational discrepancies, each of the eight countrigth available datdnas relevant sampling details

that must be acknowledged before exploring the differences in the results. According to the OECD, in Cycle 2, removing
respondents who were administered the doorstep interview and, therefore, did not take the full assessiitlent
cognitive test tasks had a small impact on France, the UK, Ireland and Italy but a more considerable impact on Finland,
Belgium, Germany and Spain, as thershaf immigrants participating to only DI questionnaire was much wider in this
second group. Additionally, some countries oversampled portions of the target population. Italy oversampled the
immigrant population and individuals aged-28, whereas Franceversampled small regions.

The methodological limitations mainly concern two types of incomparability. The first type occurs in thaatiossl

and withincycle perspectives of the regression analysis. Discrepancies in the weighting replication methods used across
countries contibuted to a limited comparative analysis. Particularly, France and Germany, which was formerly excluded
for missing variables, were separated from the main models, constituting a barrier to a widenatassal study within

survey cycle. Using a commagplication method across countries and cycles would harmonize the analysis.
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Additionally, a second incomparability issue emerges at the stage of comparing literacy and numeracy trends. This issue
results from incomparability between literacy and numeracy test score scales. Due to these differences, it is not possible
to compare sores across domains but only within domains. It is not possible to state whether immigrants perform higher

or lower in literacy than in numeracy, only whether they perform higher or lower than natives or than immigrants in a
different country or cycle, witin literacy. Therefore, proficiency levels were created to enable ealossain
comparisons. Similarly, one reason for excluding probdeiaing skills from the study was the change in assessment
approach from Cycle 1 to Cycle 2. Including probsedeingskills would have incorporated an additional perspective and
outcome.

Data availabilityandmissingvariables in PURestricted the scope of the studyWe could not include any Nordic country,
although Sweden would be of great interest due to its large immigrant popula@bRAC survey investigates different
perspectives of language proficiency, including the proficiency in the native language and the language spoken at hom
however, these variables are not pulljcavailableor all countries under study. Future resea@mexplore the specific

effects of all these PIAA@riables on the migramative skill gap. We also could not includine date of arrival and the

age of immigratiod ¢ KA OK ' NBX AYLERNIFYyd G2 OF LJWidzZN3 3INY RdzZl f LINROS
society. Thalifferences between recent aralready settledmmigrants encompasspportunities to develop and utilize

skills change over time and with age for immigrants and natives.

Lastly, PIAAC investigates whether the respondent took or is currently in a training program. This aspect offers insight
into the process of skills development over time, including whether training improves cognitive skills and, if so, how. It
alsoincreaSa | f2y3 NBaLRyRSyGaqQ | O00Saa G2 GKS f1F02NJ YFEN] SO |
were also not available for all the countries under study and, additionally, this aspect is not the primary focus ofkthis wor

Complications arising from data collection and availability represent a notable issue in migration research. It is important
to acknowledge these limitations and consistently keep them in mind when executing the analysis and interpreting the
outcomes. Thanore improved and precise the data and analytical tools are, the easier it will be to make conclusions

about a complex phenomenon like migration.

8. Conclusions

Immigration has a strongly debated impact on both origin and destination countries. In host societies, new arrivals can
cause fear of not being able to control them and tension resulting from the fusion of individuals with different
backgrounds (Rindermanfa Thompson, 2014). Conversely, properly integrating immigrants into the host society allows
them to contribute to the socioeconomic growth of both sending and receiving countries. Successful integration benefits
immigrants by providing them with job oppoinities and more favorable standards of living. In tupnigin countries
O0SYSTAG FTNRY AYYAINIyiaQ NBYAGOHlIyOSa FYR 2@0SNrtft SO2y2
expanded labor force that contributes to productivity and an efficient econdfrignmigrant are integrated.

DAGSY GKS NRtS GKIFIG O23yAdA@S aiAatta LIXFe Ay 3IdzZ NFyasS:
exploredd KS 31 L) 6SG6SSYy AYYAINIYGAQ | yR yI G0OneShe @xistériceiadnd a = &
properties of the gap have been assessed, measures can be proposed to narrow it, facilitating integration. This work is

oFaSR 2y G(KS ARSI GKFG tfAGSNIOe FyR ydzySNr O& ahjthet ta O
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surrounding social and economic environment (Batalova & Fix, 2015). Using PIAAC data provided by the OECD which
SOrftdz 1Sa NBalLRyRSyGaQ ajArffta GKNRdAzZZK GFala Ay |RRAGAZ
migrantnative gapandiSy G A F& Ada RSGSNNXAYlIydad LYYAINIYyGaAaQ FyR yIi
the following countries: Belgium (Flemish region only), Finland, France, Germany, Ireland, Italy, Spain and the United
Kingdom (England only).

The results of descriptive and regression analyses confirm the existence of a skills gap between immigrants and natives,
answering the first three questions. This finding is consistent with previous studies on the first PIAAC cycle, such as the
papers by Bilova and Fix (2015) and the one by Cathles et al. (2021) which also integrate PISA data. However, this work
contributes to the aforementioned studies by expanding the target population of the analysis to older ages.

We find a consistent immigrant disadvantage across domains, cycles and couRtdasing on the shifts over time
(between the two PIAAC cyclesinmigrants and natives seem to follow similar trends in most countries (i.e. the
performance of both either improves or deteriorates). Belgium and Germany are exceptidnge find divergence and

widening nativeg migrant gaps becausédni A 3SaQ f A G SNIF 02 | ydRomCylzlé §tNCyOI& 2, ihrgabls a A
those of immigrants deterioratk

Disaggregating immigrants by generation reveals a harrowengapen similar skill levelsetween natives an&2while

the gap between G1 and natives persist.other words, whileG1 showssignificantly lower literacy and numeracy
performance than natives;2convergsin terms of test outcomes over timewards the nativeg a positive news with
respect migrant integratiom most countries under study. Once more, these findiegemblestudies on PISA and PIAAC
Cycle 1 which assessed a smaller disathgefor G2 immigrants compared to G1, as well as the convergence of their
skills with those of their native counterparts (Cathles et al., 2021; Azzolini et al., 2012). These results support the idea
that being raised in the host social context contribute®etter performance (resembling that of natives), by anticipating
and facilitating their social networks and cultural adaptation (Rindermann & Thompson, 2014). The fifth result illustrates
that, in Finland with the widest migramtative gap and the Uréd KingdomG1tend to experience a more rapid and
noticeable progressing evolution from Cycle 1 to Cycle 2 than native§2rlditionally, Ireland reports the narrowest

gap with immigrants, particularly with the second generation performing better than natives in numeracy.

The causes for the skill gaps wermainly addressed using regression models. A considerable focus was placed on
education, as a direct supplier of competencies. Both descriptive charts and regression tables confirm the leading role of
education, both own and parental education, in deterimig skills. These results also confirm existing evidence on the
impact of education on skills, such as Schnepf (2006) and L&Wisnkers(2008). Nevertheless, existing studies focus

on young individuals at schoolag& X & ¢2NJ] Ay (GS3aINFrGSa (GKS LISNARLISOGABS 27
light on the longterm effects of education skill development and the differences between immigrants and natives.
Despite the moderate change in the gap across educatiomaldethe high concentration of immigrants at lower levels
explains the overall low performance. A further explanation for this conclusion may be the negative effect of having
attained the highest qualification in a nddECD country, given the differendeseducational systems across countries,

as previously discussed by Richwine (2022). Moreover, the gap is consistent at each educational level. This suggests that,
despite the educational benefits for both immigrants and natives, other factors maintaid i@ y i & Q LIS NJF 2 NI
hyS NBtSGOFIyld AyFtdzSyOS A& (GKS fAy3IdzAaiGAO oF NNASNY b2id
confirming patterns explored in PIAAC Cycle 1 and PISA (Cathles et al., 2021). Lastly, along wiith ,eslagédyment

reduces the gap. In conclusion, policies aimed at narrowing the skills gap should address the linguistic barrier and enable
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It is relevant to note that this work acknowledges the limitations in the context of migration data analysis. Immigration is
a heterogeneous demographic phenomenon involving diverse and complex dynamics. It encompasses numerous
individuals with different bckgrounds, migration reasons and pathways. Therefore, identifying, tracking and studying
immigrants is challenging. Measuring skills requires additional caution. PIAAC data is an innovative and efficient tool.
Nevertheless, limitations need to be accoudt®r. Among these, improvements in comparability across cycles and test
domains are necessary. Additionally, the incomparability issue emerges from the use of different replication methods at
the stage of weighting, undermining a smooth comparison accossitries and, hence, a wider selection of countries
under study. Furthermore, data availability, due to the anonymized puisi files, and the oftexdiscussed small
immigrant samples represent a noticeable obstacle to a fully comprehensive analygiges®ron collecting migration

data and measuring skills is encouraged to promote more solid and efficient research.

Due to data availability and comparability issues, a stricter selection of countries under study and the drivers of the
migrantnative skills gap was made. Future research should maintain and deepen thenatimssal and crostemporal
perspective advanak by this work. More countries could be included within European,-Baropean and global
contexts. Furthermore, the analysis of factors affecting the gap could be extended to additional variables. For instance,
this work mentioned the potential effect afffering immigrants a training course when they enter the receiving country.

This perspective suggests a central focus for integration policies aimed at optimizing benefits for both immigrants and
natives. Additionally, as Leved$ al. (2017) discussed, including 1.5 generation of immigrants, meaning felbeign
individuals who migrated at a young age, is interesting, to cover a wider range of individuals and differentials. Including
this disaggregation in this work would have providadight into the efect of accessing the host social context at an
SFNIASNI 3S 2y AYRAGARdAzZ taQ aljAtfta FyR AYyGSaINIGAZY D | 2
in this work, firstgeneration immigrants are defined as foreigarn individualawvith both nativeborn parents, whereas
secondgeneration of immigrants are defined as individuals born in the host country to one or two fdyeigrparents.

Given the impact that parents and their background have on children, distinguishing betweendggmwration
immigrants with one foreig#born parent and those with two could provide insight into the resulting advantages and
disadvantages. For instance, this distinction could emphasize the evidence of a linguistic barrier during skill assessment
and the overall integration process.

In conclusion, migration is an important and current global phenomenon that requires cautious investigation and
comprehension. Knowledge is the key to understanding the complexity of migration and responding properly to it. Data
provides this knowledge, yeonsistent updates and advancements in collection and analysis are needed. Together with
interest in and openness to the other and the different, knowledge contributes to overcoming the fear and uncertainty

that often result in misinterpretations. ThisawNJ, & KSR&a f A3IKG 2y GKS NBt S@FryOoS 2F
FYR yIFriA@SaQ aiAatta GKIG dzyRSN¥YAySa GKS LINBPLISNI AydS3anNg
between the two populations. This work encourages further sgsk and intervention to narrow the gap and enable the

mutual benefits for both immigrants and natives and their respective home countries.

www.iiasa.ac.at 69



Link4Skills (101132476)

References

Azzolini, D., Schnell, P., & Palmer, J. R. (2B#iRational achievement gaps between immigrant and native students in
G662 aySéé¢ AYYAIANI GA2y O2 dzy (TNGAD@al¥ of thél AnfericanlAgademy dfJl Ay A Y
Political and Social Scien&3(1), 4677.

Batalova, J. and Fix, M. (2015). What Does PIAAC Tell Us About the Skills and Competencies of Immigrant Adults in the
United States? Retrieved January 4, 2025, from
http://staticl.squarespace.com/static/51bb74b8e4b0139570ddf020/t/54da7824e4b026d7c8ca7cce/1423603
748680/Batalova_ Fix_PIAAC.pdf

Cathles, A., Ou, D., Sasso, S., Setrana, M., & Van Veen, T. (2021). Where do you come from, where do you go? Assessin(
skills gaps and labour market outcomes for young adults with different immigration backgrdatetaational
Journal of Educational Developme86, 102466https://doi.org/10.1016/j.ijedudev.2021.102466

Christl, M., Bélanger, A., Conte, A., Mazza, J., & Narazani, E. R@@Xting the fiscal impact of immigration in the
European UnionFiscal Studiest3(4), 366§385. https://doi.org/10.1111/14755890.12314

Eurostat (2022). Main characteristics of foreigorn people on the labour market. In Statistics Explained. Eurostat.

https://ec.europa.eu/eurostat/statisticeexplained/index.php?titte=Main_characteristics_of foreign

born _people on the labour market

Eurostat (2023). Main obstacles for foreigarn people to enter the labour market. In Statistics Explained. Eurostat.
https://ec.europa.eu/eurostat/statisticeexplained/index.php?titte=Main_obstacles for foreign
born_people to_enter_the labour market

Eurostat (2025). Migration to and from the EU. In Statistics Explained. Eurostat.

https://ec.europa.eu/eurostat/statisticeexplained/index.php?titte=Migration_to_and from_the EU

Ghio, D., Bratti, M., & Bignami, S. (20228 y 3dzA AaGA O oF NNASNAE (2 AYYAINIydaQ I c
International Migration Reviews7(1), 35¢394. https://doi.org/10.1177/01979183221107923

Heisig, J. P., & Schaeffer, M. (2020 Educational System and the Ethnic Skills Gap among the WAdeng
Population: An Analysis of 16 Western Immigration Countries. Socius Sociological Research for a Dynamic
World, 6.https://doi.org/10.1177/2378023120925717

Kalfa, E., & Piracha, M. (2015). Social networks and the labour market misdwiamal of Population Economics
31(3), 871914.https://doi.org/10.2139/ssrn.2690741

Lancee, B., & Bol, T. (2017). The Transferability of Skills and Degrees: Why the Place of Education Affects Immigrant
EarningsSocial Force96(2), 69&716.https://doi.org/10.1093/sf/sox058

Levels, M., & Dronkers, J. (2008). Educational performance of native and immigrant children from various countries of
origin. Ethnic And Racial Studjexl(8), 1404https://doi.org/10.1080/01419870701682238

Levels, M., Dronkers, J., & Jencks, C. (2017). Contextual explanations for numeracy and literacy skill disparities between
native and foreigrborn adults in western countrie®LoS ONH2(3), e0172087.
https://doi.org/10.1371/journal.pone.0172087

Luz, A., Neves, P. C., Afonso, O., & Sochirca, E. (2025ANMayais: The impact of immigration on the economic
performance of the host countryEconomiesl3(8), 213https://doi.org/10.3390/economies13080213

Marois, G., Sabourin, P. & Bélanger, A. (2020). Implementing Dynamics of Immigration Integration in Labor Force
Participation Projection in EU28. Population Research and Policy Review 3538®i:10.1007/s11113
01909537y

Martin, M. A. (2011). Family structure and the intergenerational transmission of educational adva®tags.Science
Research41(1), 3847.https://doi.org/10.1016/j.ssresearch.2011.07.005

www.iiasa.ac.at 7C


http://static1.squarespace.com/static/51bb74b8e4b0139570ddf020/t/54da7824e4b026d7c8ca7cce/1423603748680/Batalova_%20Fix_PIAAC.pdf
http://static1.squarespace.com/static/51bb74b8e4b0139570ddf020/t/54da7824e4b026d7c8ca7cce/1423603748680/Batalova_%20Fix_PIAAC.pdf
https://doi.org/10.1016/j.ijedudev.2021.102466
https://doi.org/10.1111/1475-5890.12314
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Main_characteristics_of_foreign-born_people_on_the_labour_market
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Main_characteristics_of_foreign-born_people_on_the_labour_market
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Main_obstacles_for_foreign-born_people_to_enter_the_labour_market
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Main_obstacles_for_foreign-born_people_to_enter_the_labour_market
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Migration_to_and_from_the_EU
https://doi.org/10.1177/01979183221107923
https://doi.org/10.1177/2378023120925717
https://doi.org/10.2139/ssrn.2690741
https://doi.org/10.1093/sf/sox058
https://doi.org/10.1080/01419870701682238
https://doi.org/10.1371/journal.pone.0172087
https://doi.org/10.3390/economies13080213
https://doi.org/10.1016/j.ssresearch.2011.07.005

Link4Skills (101132476)

Niyimbanira, F., & Madzivhandila, T.S. (20a6. 0 K ¢ KI G LYYAINI yiGa a{dSIf w2o0a¢y !
(DOAJ: Directory of Open Access Journatig)s://doaj.org/article/ed5¢869beb914499bc8f90adf6366841

OECD/European Union (2014), Matching Economic Migration with Labour Market Needs, OECD
Publishinghttp://dx.doi.org/10.1787/978926421650&n

OECD (2018), Skills on the Move: Migrants in the Survey of Adult Skills, OECD Skills Studies, OECD Publishing, Paris.
https://doi.org/10.1787/978926430735&n

OECD (2024), Do Adults Have the Skills They Need to Thrive in a Changing World?: Survey of Adult Skills 2023, OECD
Skills Studies, OECD Publishing, Pattjss://doi.org/10.1787/b263dc5ekn

OECD (2024), Survey of Adult Skileader's Companion, OECD Skills Studies, OECD Publishing, Paris,
https://doi.org/10.1787/3639d1eZen

OECD (2025), Skills that Matter for Success andiielf in Adulthood: Evidence on Adults' Social and Emotional Skills
from the 2023 Survey of Adult Skills, OECD Skills Studies, OECD Publishing, Paris,
https://doi.org/10.1787/6e318286&n

OECD (2025), Survey of Adult Skills 2023 Technical Report, OECD Skills Studies, OECD Publishing, Paris,
https://doi.org/10.1787/80d9f692en

Pivovarova, M., & Powers, J. M. (2022). Do immigrants experience labor market mismatch? New evidence from the US
PIAACLargescale Assessments in Educatid@(1).https://doi.org/10.1186/s40536022-0012+7

Richwine, J. (2022). Skill deficits among for@ducated immigrants: Evidence from the U.S. PIAAC. PLoS ONE, 17(8),
€0273910https://doi.org/10.1371/journal.pone.0273910

Rindermann, H., & Thompson, J. (20I4e Cognitive CompetenceSimmigrantand Native Students Acrosie
World: An Analysis Of Gaps, Possible Causes And lrdpactal of Biosocial Sciendd(1), 6693.
https://doi.org/10.1017/s0021932014000480

Sallam, H Christl, M (2024) Do Migrants Pay Their Way? A Net Figeallysis for Germany, GLO Discussion Paper, No.
1530, Global Labor Organization (GLO), E3saleicher A and Scarpetta S (2024) Survey of Adult Skills 2023:
insights and interpretations, OEQRtps://hdl.voced.edu.au/10707/694399

{OKYSLIfTZ {® +d 6HnncO® LYYAINIYGAaQ SRdzOF GA2y It RA&lIRGI y
Journal of Population Economics, 20(3), &45.https://doi.org/10.1007/s00148006-0102y

VargasSilva, C. (2015), The fiscal impact of immigrants: taxes and benefits, in B. R. Chiswick and P. W. Miller (eds),
Handbook of the Economics of International Migration, Vol. 1, Chapter 16, Amsterdam:iukimd, 84%
75.

www.jiasa.ac.at 71


https://doaj.org/article/ed5c869beb914499bc8f90adf6366841
http://dx.doi.org/10.1787/9789264216501-en
https://doi.org/10.1787/9789264307353-en
https://doi.org/10.1787/b263dc5d-en
https://doi.org/10.1787/3639d1e2-en
https://doi.org/10.1787/6e318286-en
https://doi.org/10.1787/80d9f692-en
https://doi.org/10.1186/s40536-022-00127-7
https://doi.org/10.1371/journal.pone.0273910
https://doi.org/10.1017/s0021932014000480
https://hdl.voced.edu.au/10707/694399
https://doi.org/10.1007/s00148-006-0102-y

Link4Skills (101132476)

APPENDIX

l10Base OLS regression model on iteracy scores
Cycle 1 Cycle 2
Predictor Estimate Estimate
259.35%%* 262.15%%*
Intercept (0.55) (0.70)
Migration status
: -16.50%** -16.34%%*
Immigrant (1.56) (1.45)
R-squared (pooled across PVs) 0.02 0.02
10RMain effectsOBRSInNnegrascsiomson | iteracy scores.
Cycle 1 Cycle 2
Interactions Interactions
Predictor Estimate Estimate
240.96%** 239 3] #**
Intercept (2.70) ‘ (3.23)
Migration status
: -6.61 -18.00%*
Immigrant (4.98) ‘ (6.03)
Age or Gender
. -3.31 -6.35
Male (2.25) (3.53)
4.02% -1.82
25-34 (1.73) (1.91)
4.23* -3.04
35-44 (2.07) (2.02)
0.38 -7.04%*
45-54 2.07) (2.15)
~ -0 gk -10.66%%*
55-65 (2.07) (2.38)
Education
Upper/Post-secondary 24(‘??‘:** 2 lf‘lﬁf;**
: 41.04%%* 41.40%**
Tertiary (1.20) (1.32)
Parental education
Maternal medium education 4.72% 9.00%=*
(1.15) (1.47)
: : 10.34%** 13.4] %%
Maternal high education 57 01.88)
. . : . 6.63%%* 5.09%*
Paternal medium education (126) 0
; ; 9.95%** 5.77%**
Paternal high education (1.76) (1.6%)
Country of qualification
-12.43 -20.62%%*
Non-OECD country (8.46) ‘ (2.78)
Language
Not speaking native language 3?}; ‘ : l%%li’;‘**
Employment status
: 17.63%%* 2].13%%%
In education (2.89) (3.58)
. -1.21 3.85
Inactive 2.28) 2.98)
4.77* 16.65%
Employed (2.16) (2.68)
Country of the interview
: 12.29%*# 19.78%**
Finland (1.02) (1.20)
-4.62%%* -16.93%%*
[reland (1.34) (1.55)
-8R ** -18. 81k
Italy (1.41) (1.71)
- _]0.76*** _]()_78***
Spain (1.25) (1.13)
B : 0.61 -2.05
United Kingdom (7 (137)

102continued)
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Cycle 1 Cycle 2
Interactions Interactions
Predictor Estimate Estimate
Interactions: Gender x Employment
: 6.32 9.63%
Male x In education 341 (4.38)

. ive 0.49 8.66
Male x Inactive (3.06) (4.61)

. 6.61%* 7.07
Male x Employed (2.54) (3.87)
Interactions: Migration Status x Education

. ) -0.55 -4.39
Immigrant x Upper/Post-secondary (3.44) (3.47)

: : -0.26 -0.68
Immigrant x Tertiary (3.90) (4.10)

Interactions: Migration Status x Parental education

. . . 5.93 9.42%%
Immigrant x Maternal medium education (397 a21)

; : nf] 8.90 14.22%%%
Immigrant x Maternal high education @67 (1 83)
Immigrant x Paternal medium education ﬁ :t(: 7?{7336)*

- - : 1.18 -2.95
Immigrant x Paternal high education @47) (4.06)

Interactions: Migration Status x Employment

- : 1.62 1.72
Immigrant x In education (5.53) (5.62)

jor: acti 0.89 4.79
Immigrant x Inactive (4.87) (5.58)

. -3.62 -1.83
Immigrant x Employed (3.588) (432

Interactions: Migration Status x Language

: : : -2 4% -8.52

Immigrant x Not speaking native language @10) 4.36)
Interactions: Migration Status x Country

: : -7.49 6.24
Immigrant x Finland 493 (4.80)

i 1.97 1481 %**
Immigrant x Ireland @44) (3.32)

: 3.00 19.9]%**
Immigrant x [taly (3.50) (3.59)

. . -5.11 10.71%*
Immigrant x Spain (2.95) (3.28)

. . : -2.78 4.53
Immigrant x United Kingdom 3.82) (357)

R-squared (pooled across PVs) 0.31 0.33

10.3 Base OLS regression model on literacy scores by generation of immigrants. Cycle 1 vs Cycle 2

Cycele 1 Cycle 2
Predictor Estimate Estimate
. 259 35%** 262.15%%*
Intercept (0.55) (0.70)
Migration status
"y ORI -23.69%** <2577k
1st-generation immigrant RET (1.73)
Ation i 1.74 9.80%**
2nd-generation immigrant 15 2.31)
R-squared (pooled across PVs) 0.02 0.04
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104 Main effects & Interactions OLS regression on literacy scores by generation of immigrants.

Cycle 1 vs Cycle 2.

Cyecle 1 Cycle 2
Interactions Interactions
Predictor Estimate Estimate
240.68%** 239.06%**
Intercept (2.69) (3.20)
Migration status
U -17.71k* -28.20%**
Ist-generation immigrant (6.05) (6.72)
TS -3.27 -7.91
2nd-generation immigrant (6.41) (9.31)
Age or Gender
-3.16 -6.55
Male (2.25) (3.48)
4.25% -1.37
25-34 (1.74) (2.00)
4.51% -2.44
35-44 (2.07) (2.09)
0.65 -6.63%*
45-54 (2.08) (2.19)
-9.73%%% -10.34%%%*
55-65 (2.08) (2.41)
Education
24 58%** 21.64%**
Upper/Post-secondary (1.19) (137)
. 41.02%** 4] 34k
Tertiary (1.21) (1.32)
Parental education
aterns : b 4,74 %% 9.00%%*
Maternal medium education (1.15) (1.46)
; ; 10.37%*%* 13.43%%*
Maternal high education (1.58) (1.87)
e : 6.63%%* 5.08%*
Paternal medium education (1.26) (.71
. al hi st 9.94%%% 5.78%%*
Paternal high education (1.76) (1.65)
Country of qualification
-10.09 -17.24%%%
Non-OECD country ‘ (8.55) (2.82)
Language
. . -3.49 -12.12%%%
Not speaking native language ‘ G12) (3.29)
Employment status
; 17.08%*%* 21.48%**
In education (2.89) (3.53)
: -1.09 3.80
Inactive (2.28) (2.95)
4.82% 16.53%%*
Employed (2.15) (2.66)
Country of the interview
: 12,20%** 19.77%%%
Finland (1.02) (1.20)
-4.63%* -16.94%*%*
Ireland (1.34) (1.55)
-8.80#k* -18.83%*
Italy (141) (1.71)
. -10.76%** -19.80%**
Spain (1.25) (1.13)
. . 0.63 -2.04
United Kingdom NE (1.37)
Interactions: Gender x Employment
: 5.96 9.55%
Male x In education (.42) (4.32)
. 0.24 8.75
Male x Inactive (3.06) @.51)
6.47* 7.26
Male x Employed (2.52) (3.83)
Interactions: Migration Status x Education
S 1.15 -4.15
Ist-generation immigrant x Upper/Post-secondary (38%) (3.97)
N L . -5.10 -6.92
2nd-generation immigrant x Upper/Post-secondary| (5.06) (5.60)
. ation immiors o 1.99 0.15
1st-generation immigrant x Tertiary @67) @sh
Lo : -6.44 -4.66
2nd-generation immigrant x Tertiary (6.67) (647)
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104 (continued)
Cycle 1 Cycle 2
Interactions Interactions
Predictor Estimate Estimate
Interactions: Migration Status x Parental education
Lo . : 8.34 7.40%
Ist-generation immigrant x Maternal medium education Pt (3.59)
2nd-generation immigrant x Maternal medium education (Oqfi 1(35‘?%*
1st-generation immigrant x Maternal high education 3" ?f) 16('482:**
2nd-generation immigrant x Maternal high education (572(% 2_1,‘3)
T . : -2.92 -6.14
I st-generation immigrant x Paternal medium education @5%) (4.06)
Ation immiors . . ; sati -2.47 -7.55
2nd-generation immigrant x Paternal medium education (5.50) 439
s : : 1.72 -0.22
1st-generation immigrant x Paternal high education (5201 (4.69)
2nd-generation immigrant x Paternal high education 2?;’; '(3'(%?
Interactions: Migration Status x Employment
TR . . -3.01 -6.23
Ist-generation immigrant x In education (6.65) (5.86)
Con immiors : 10.06 0.66
2nd-generation immigrant x In education (786) (8.90)
PP ; -1.94 2.21
1st-generation immigrant x Inactive (5.39) (6.40)
TSR . 7.95 7.98
2nd-generation immigrant x Inactive (782) (8.66)
: FF - -5.34 -3.20
Ist-generation immigrant x Employed 139 P
Lo 4.90 -4.02
2nd-generation immigrant x Employed (©75) 713)
Interactions: Migration Status x Language
PR : : -18.46%** -3.48
Ist-generation immigrant x Not speaking native language (4.48) (4.68)
2nd-generation immigrant x Not speaking native language (3020? (17‘11)
Interactions: Migration Status x Country
: ation immi inl: -3.00 9.30
Ist-generation immigrant x Finland (6.82) (6.61)
Lo . -6.42 4.86
2nd-generation immigrant x Finland ®001) (723)
ORI 10.44%** 20.34%**
I st-generation immigrant x Ireland (3.52) (.28)
R -0.22 14.06%**
2nd-generation immigrant x Ireland 3.61) (4.90)
TUR—— 10.56%* 26.41%%*
1st-generation immigrant x Italy 07 (4.03)
PN 2.05 11.03
2nd-generation immigrant x Italy 619 (6.67)
Lo . 3.64 17.46%%**
1st-generation immigrant x Spain 373) (4.48)
PP ; -3.45 6.90
2nd-generation immigrant x Spain (523 (5.39)
T : : 1.81 3.52
I st-generation immigrant x United Kingdom (579 (445
ST . . -4.29 11.41*
2nd-generation immigrant x United Kingdom 507 (5.23)
R-squared (pooled across PVs) 0.31 0.34
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105 Base OLS regression model on

numeracy scores. Cycle 1 vs Cycle 2.

Cyele 1 Cycle 2

Predictor Estimate Estimate

25334 261.39%%%*
Intercept (0.56) (0.73)

Migration status

: -17.43%%%* -15.75%**
Immigrant (1.65) (1.46)
R-squared (pooled across PVs) 0.01 0.01

10.6 Main effects & Interactions OLS regression on nhumeracy scores. Cycle 1 vs Cycle 2.

Cycle 1 Cycle 2
Interactions Interactions
Predictor Estimate Estimate
234.07%** 232.25%%%
Intercept (2.82) ‘ (3.33)
Migration status
: -6.04 -21.94%*
Immigrant (5.05) ‘ (6.82)
Age or Gender
. 2.05 2.46
Male (2.34) (4.09)
B2k -3.47
25-34 (1.97) (2.16)
8.02%** -2.24
35-44 (221) (2.12)
3.10 -5.43%
45-54 (221 (2.38)
: -4.01 -6.00%
55-65 (2.37) (2.45)
Education
oo 28.68%** 24 20%**
Upper/Post-secondary (1.15) (162)
i 43,71 %%* 44,72%4%
Tertiary (1.23) (1.59)
Parental education
Maternal medium education 3.92%% 8.78%**
(1.37) (1.58)
: : 9.1 5%%* 15.37%%*
Maternal high education (1.50) .16)
. . ; ; 7.30%#* 6.17%*
Paternal medium education 01.34) (1.99)
: . 10.78%** 6.80%%*
Paternal high education 11.69) (195)
Country of qualification
-7.42 -21.70%**
Non-OECD country (769 ‘ ou11)
Language
. . -2.37 -4.54
Not speaking native language (3.54) ‘ (3.62)
Employment status
: 16.27%%%* 22.77%%*
In education (3.16) (3.74)
e -541% 4.28
Inactive (2.53) (2.99)
6.94%* 18.10%**
Employed (2.26) (2.88)
Country of the interview
. 2.19 9.44%**
Finland (L11) (1.17)
-20.23%** -26.06%*+*
Ireland (131) (1.82)
-16.15%** -22.773%kk
ltaly (1.44) (187)
ai -20.02%%* =20, 14%k*
Spain (1.01) (1.28)
; : -13.50%** -10.59%**
United Kingdom (La7) (1.49)
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10.6 (continued)
Cycle 1 Cycle 2
Interactions Interactions
Predictor Estimate Estimate
Interactions: Gender x Employment
: 10.16%* 9.24
Male x In education (3.66) (5.14)

- ive 7.48% 12.49%
Male x Inactive 5.13) (4.97)

, 10.95%%% 9.95%
Male x Employed (2.62) (441)
Interactions: Migration Status x Education

. -4.59 -5.24
Immigrant x Upper/Post-secondary (3.48) (3.75)

: - 0.02 -0.90
Immigrant x Tertiary (4.24) (4.46)

Interactions: Migration Status x Parental education

; : ; 5.99 13.54%%%*
Immigrant x Maternal medium education 14) (3.45)

i i sati 11.76* 14.24%%%
Immigrant x Maternal high education (538) (4.20)
Immigrant x Paternal medium education 0.99 -1.07

(3.69) (3.63)

: : : 2.55 -3.20

Immigrant x Paternal high education @a9) (@.57)
Interactions: Migration Status x Employment

. : 1.94 -1.31
Immigrant x In education 5.72) 633)

. " 0.55 427
Immigrant x Inactive (5.02) (6.02)

. -6.15 -4.62
Immigrant x Employed 4.05) (5.00)

Interactions: Migration Status x Language

; ; ; -22.08%** -7.49

Immigrant x Not speaking native language (4.68) (4.40)
Interactions: Migration Status x Country

. . -3.10 15.99%*
Immigrant x Finland 4.96) (4.84)

. 6.66% 23, 19%%*
Immigrant x Ireland 2.91) (3.80)

: 11.40%* 18.24%**
Immigrant x [taly (3.67) (4.02)

. . -3.25 14.48% %%
Immigrant x Spain (3.08) (3.43)

. . . -7.44 11.07%*
Immigrant x United Kingdom 4.45) (4.14)

R-squared (pooled across PVs) 0.31 0.31

10.7 Base OLS regression model on numeracy scores by generation immigrants. Cycle 1 vs Cycle 2.

Cycle 1 Cycle 2

Predictor Estimate Estimate

. 253.34%%%* 261.39%**
Intercept (0.56) (0.73)

Migration status

. -23.94%%x -22.58%%*
Ist-generation immigrant (1.89) (1.63)
T -0.91 3.19
2nd-generation immigrant (2.30) (2.69)
R-squared (pooled across PVs) 0.02 0.02
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10.8 Main effects & Interactions OLS regression on numeracy scores by generation of immigrants.
Cycle 1 vs Cycle 2.
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