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Education–Occupation Mismatch and Nativity Inequality 
Among Highly Educated U.S. Workers

Xiaoguang Li and Yao Lu

ABSTRACT Extensive research has documented per sis tent nativ ity inequal ity in the U.S. 
labor mar ket, even among high-skilled immi grants. Yet, this phe nom e non has not been 
sufficientlyexplained.Thisstudyinvestigateswhetherdifferenttypesofeducation– 
occu pa tion mis match are a source of this inequal ity. Using lon gi tu di nal data from the 
SurveyofIncomeandProgramParticipation,weexaminenativitydifferencesinthe
incidenceandwagepenaltyofeducation–occupationmismatchamonghighlyeducated
workers.Theresultsdemonstratethathigh-skilledimmigrants,especiallythosewith
for eign degrees, are more vul ner a ble to ver ti cal and hor i zon tal mis match and suf fer 
higherwagepenaltiesfrommismatchedemploymentthansimilarlyeducatednative-
bornworkers.Auxiliaryanalysesshowthatthedisadvantageforeign-educatedskilled
immigrantsexperienceislargelyconcentratedamongimmigrantsfromcountrieswith
lowerqualitytertiaryeducation,immigrantswithlowerEnglishproficiency,andthose
withdegreesinnon-STEMfieldsandfieldswithdemandinglicensingrequirements.
Theseresultspointtoskilledimmigrants’limitedhumancapitaltransferability,which
stemsfromthequalityandapplicabilityofeducationalcredentials,languageprofi-
ciency, and insti tu tional bar ri ers.

KEYWORDS Immigration • Nativityinequality • Mismatch • Occupation • Place
of edu ca tion

Introduction

ThenumberofhighlyeducatedimmigrantsintheUnitedStateshasalmostdoubled
over the past sev eral decades, increas ing from 15.7% to 30% of the total immi gra tion 
populationbetween1980and2016(KrogstadandRadford2018).In2015,approxi-
mately14.7millionU.S.immigrantshadatleastacollegedegree(ConnorandRuiz
2019).However,awagegapbetweenhigh-skilledimmigrants1 and their native-born 
counterpartspersists.In1980,immigrantswithacollegedegreeearned35%lessthan
theirnative-bornpeers.Althoughthisgaphasdecreasedslightly,ithasremainedat
approximately25%since2000(Richwine2020).

1 We use highly edu cated immi grants and high-skilled immi grants inter change ably.
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Despitea largebodyofworkdocumenting theextentof thenativitywagegap
amonghighlyeducatedworkers,lesssystematicresearchhasexploredthesourceof
suchinequality.Muchmoreattentionhasbeendevotedtogeneralnativityinequal-
ityamongworkersacrossdifferenteducationlevels(Beanetal.2004;Butcherand
DiNardo 2002; Goyette and Xie 1999; Hall et al. 2010;MouwandChavez2012; 
Ruist2013; Smith and Fernandez 2017;Tomaskovic-Deveyet al.2015; Villarreal 
andTamborini2018).Accordingly, theprevailingexplanations forsuch inequality
includedeficienthumancapitalandlimitedlanguageproficiency(Carliner1996; Hall 
and Farkas 2008;MirandaandZhu2013); seg re ga tion in the labor mar ket and res i-
dentialcommunities(Anderssonetal.2014;CatanzariteandAguilera2002; Gradín 
2013, 2020;MouwandChavez2012;TesfaiandThomas2020); and undoc u mented 
immigrationstatus(Halletal.2010;TiendaandSinger1995).Theseexplanations
tend to have limited explanatory power when accounting for nativity inequality
amonghigh-skilledworkers—thosewhopossesstertiaryeducationalqualifications
andaremorelikelytobedocumentedbutlesslikelytobeconfinedtosecondarylabor
mar kets or seg re gated neigh bor hoods.

Thepresentstudyinvestigatesnativityinequalityinthehigh-skilledlabormarket
throughthelensofeducation–occupationmismatch.Afewstudieshavefocusedon
the inequality between high-skilled immigrant and native-bornworkers (Banerjee
et al. 2018;Beckhusenetal.2013;ChiswickandMiller2010;LanceeandBol2017; 
Lu and Hou 2020).This strandof researchpoints tohumancapital transferability
lim i ta tions and the non rec og ni tion of for eign cre den tials as the main chal lenges 
forskilledimmigrants.Thesebarrierscanshapethetranslationofeducationalcre-
den tials into labor mar ket posi tions. We operationalize this trans la tional pro cess as 
education–occupationmismatch and distinguish between two dimensions ofmis-
match:(1)verticalmismatch,themismatchbetweenanindividual’seducationlevel
andtheeducationlevelrequiredforagivenoccupation;and(2)horizontalmismatch,
themismatchbetweentheindividual’sfieldofstudyandtheeducationrequiredfor
agivenoccupation.Researchhasshownthatimmigrantsaremorelikelytoexperi-
enceverticalmismatchthannative-bornworkersintheUnitedStates(Chiswickand
Miller2010; Lu and Hou 2020; Lu and Li 2021)andothersocieties(Banerjeeetal.
2018;Cimetal.2020; Delaney et al. 2020).Exceptforafewnotablestudiesoutside
the United States, very lit tle research has exam ined ver ti cal and hor i zon tal mis match 
together(Banerjeeetal.2018; Nieto et al. 2015).

Weextendpreviousresearchinthreeways.First,weexaminetheroleofbothver-
ticalandhorizontalmismatchinnativityinequalityintheUnitedStates.Ajointinves-
ti ga tion of dif fer ent dimen sions of mis match enables us to reduce omit ted var i able 
bias(TaoandHung2014) and iden tify the respec tive role of each aspect of mis match. 
Second,westudytheallocativeandrewardprocessesinthelabormarket—thatis,
howdifferentoccurrencesandwagepenaltiesassociatedwitheducation–occupation
matchproducenativityinequalityamonghigh-skilledworkers.High-skilledimmi-
grants’disadvantagesmayarisebecausetheyaremorevulnerabletofallingintomis-
matchedpositions(incidence)thanthenative-born,whichcarrieswagepenalties,or
theyaresubjecttothehigherwagepenaltiesofmismatchedemployment.Third,we
assess the poten tial mech a nisms under ly ing the observed nativ ity dif fer ence in the 
incidenceofmismatch,includingthequalityandapplicabilityofimmigrants’edu-
cationalcredentials, their languageproficiency,andthe institutionalbarriers to the
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recognitionoftheircredentials.Toidentifysuchmechanisms,wefurtherdifferenti-
ateskilledimmigrantsbyplaceofdegree,fieldofstudy,languageproficiency,and
coun try of ori gin.

Inourempiricalanalysis,wepooltwodecadesoflongitudinaldatafromthe1996,
2001,2004,and2008SurveyofIncomeandProgramParticipationtoexaminethe
extent towhichhighlyeducated immigrants aredisproportionately channeled into
mismatchedoccupationsanddisproportionatelypenalizedwhenmismatchedrelative
totheirnative-borncounterparts.Alltheanalysesarerestrictedtoindividualswithat
leastabachelor’sdegree.

Two Dimensions of Education–Occupation Mismatch: Vertical and Horizontal

Therearetwoconceptuallydistinctdimensionsofeducation–occupationmismatch:
ver ti cal and hor i zon tal. Vertical mis match,thediscrepancybetweenworkers’educa-
tionlevelsandtheeducationlevel(orquantity)typicallyrequiredfortheiroccupa-
tions,reflectsanunderutilizationofgeneralhumancapital.Verticalmismatchisalso
referred to as over ed u ca tion,2overqualification,orunderemployment(McGuinness
2006; Vaisey 2006;VerhaestandOmey2012).Thiscircumstanceariseswhencollege
graduatescannotfindworkcommensuratewiththeireducationlevelandenduptak-
ingnon–collegejobs,whichtypicallydonotrequireacollegedegree(e.g.,college
graduatesworkingasretailsalesassociates).Themaindriverofverticalmismatchis
theimbalancebetweenthesupplyofhigh-skilledworkersandthedemandforthem
(SchoferandMeyer2005). In the United States, for exam ple, the rise of highly edu-
catedworkershasoutstrippedthegrowthinhigh-skilledemploymentopportunities.
Verticalmismatchlimitsworkers’abilitytoconverttheirhumancapitalintoproduc-
tivityandcommensurateeconomicrewards, resulting inaconsiderablewagepen-
alty(LeuvenandOosterbeek2011;McGuinness2006).Arecentstudyestimatedthat
27%ofhighlyeducatedU.S.workersexperiencesomeformofverticalmismatch;
theseworkersearnanaverageof14%lessthanmatchedworkerswiththesameedu-
cationalcredentials(LuandLi2021).

Horizontal mis match, thediscrepancybetweenworkers’fieldsofstudyand the
type(orsubstance)ofeducationrequiredfortheiroccupations,capturestheextentto
whichaworker’sknowledgeandskillsarerelevanttothedemandsoftheiroccupa-
tions;itreflectsanunderutilizationoffield-specifichumancapital.Horizontalmis-
matchoccurswhencollegegraduatesworkinoccupationsthatarenotcloselyrelated
to their field of study (e.g., engineeringmajorsworking as accountants, business
majorsworkingassoftwareengineers).Horizontalmismatchmayarisefrommacro- 
level imbalancesbetweenthesupplyofworkersandthetypesofskills indemand
(MachinandMcNally2007; Verhaest et al. 2017)ortheoccupationalspecificityof
afield (i.e.,vocationallyorientedfieldshavemoreclearlydelineatedoccupational
pathwaysthangenerallyorientedfieldsandarethuslesslikelytoleadtohorizontal
mismatch;Boletal.2019;RoksaandLevey2010; Wolbers 2003).  Previous research 

2 Althoughverticalmismatchcanalsomeanundereducation,wefocusonovereducationbecauseoursam-
pleisrestrictedtohigh-skilledworkers.
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suggestedthatabout45%ofhighlyeducatedU.S.workersexperiencehorizontalmis-
match(Robst2007).Thistypeofmismatchalsoresultsinwagepenalties,although
thesepenalties are smaller inmagnitude (around3%) than those for verticalmis-
match(Banerjeeetal.2018;Robst2007).

Becausehorizontalmismatchmaynotalwaysimposelabormarketdisadvantages,
wefurtherdistinguishbetweentwotypesofhorizontalmismatch.Thefirstishor i zon
tal undermatch,inwhichindividualsareemployedinout-of-fieldoccupationsthat
paylessthanmatchedoccupations(e.g.,engineeringmajorsworkingasaccountants).
Undermatchisthenegativeformofhorizontalmismatchandlargelyreflectsinvolun-
tarychoices—whenhorizontallymatchedpositionsareunavailableorworkersforgo
jobmatchforotherjobamenities(Robst2007).Thesecondishor i zon tal over match, 
inwhichworkersareemployedoutsidetheirfieldsinpositionswithmoreremunera-
tivecareerpaths(e.g.,accountingmajorsholdingmanagerialpositions).Overmatch
is thepositiveformofhorizontalmismatchandreflectsvoluntarychoice;workers
typicallyinitiatethismismatchtoachievecareeradvancement(BenderandHeywood
2011;Robst2007).

Throughouttheanalysis,wedistinguishbetweenverticalmismatchandhorizon-
talmismatch(bothundermatchandovermatch).Todisentangletheirrespectiveroles
innativityinequality,wemodeleachseparatelywhilecontrollingfortheother.This
strat egy also accounts for the poten tial simul ta ne ity of ver ti cal and hor i zon tal mis-
match, thereby yield ing more accu rate esti ma tes.

Nativity Disparity in the Incidence and Wage Penalties of Mismatch

Howdoesnativityshapetheincidenceandwagepenaltiesofmismatchamonghighly
educatedworkers?Severalreasonsleadustoexpectthatimmigrantsfareworseinthe
matchingandrewardprocesses.

High-skilled immi grants may expe ri ence imper fect trans fer abil ity of their human 
capital,whichcanleadtothenonrecognitionordevaluationoftheirforeigncreden-
tials.Thisprocesscouldresultfromemployers’knowledgeor,evenmorelikely,their
perceptions about foreign educationquality and relevance (Lancee andBol 2017; 
Reitz 2001); immigrants’ language skills (Chiswick andMiller 2009); or insti tu-
tional barriers, such as occupational closure via licensure (Lancee andBol 2017; 
Weeden 2002).Thesemechanismstendtobeespeciallysalientamongimmigrants
whoobtainedahighereducationdegreeoutsidetheUnitedStates(foreign-educated 
immigrants). Indeed, the place of degree is a crucial factor influencing immi-
grants’income(ZengandXie2004). Its impor tance likely extends to the pro cess of  
education–occupationtranslationtotheextentthatforeigncredentialsareperceived
asdeficientandthusundervaluedorunrecognizedbyemployersintheirhiringprac-
tices(ChiswickandMiller2008;DamelangandAbraham2016), espe cially for high-
status and high-paying jobs.To enter the labormarket of the destination country,
skilledimmigrantsmaybeforcedtoacceptpositionsforwhichtheyareoverqualified
orpositionsnotcloselyrelatedtotheirfieldofstudy,resultinginahigherincidenceof
ver ti cal and hor i zon tal mis match. For hor i zon tal mis match, skilled immi grants tend 
tobemorevulnerabletothenegativetype(undermatch)andlesslikelytoachievean
upgradethroughovermatch.Thus,wehypothesizethathighlyeducatedimmigrants
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(especiallyforeign-educatedimmigrants)aremorelikelytoexperiencethenegative
typesofmismatch(verticalmismatchandhorizontalundermatch)andlesslikelyto
bepositivelymismatched(horizontalovermatch)thantheirnative-borncounterparts
(Hypothesis1).

Theforegoingprocessesmayalsoplayoutinwage-settingpracticestothedegree
thattheyshapetheperceivedproductivityofagivenworker.Theseprocessesmay
evenoperateinevaluatingworkershiredfor thesamemismatchedpositions.Mis-
match may reaffirm employers’ negative perceptions of immigrant workers’ pro-
ductivity and could therefore lead to reduced wages for mismatched immigrants
(especiallythosewhoareforeign-educated)moresothanforsimilarlymismatched
nativeworkers.Thus,immigrantsbearmoresevereeconomiccostsfrommismatched
employment than their native-born counterparts. Hence, we speculate that mis-
matchedhigh-skilledimmigrants(especiallythosewhoareforeign-educated)suffer
higherwagepenaltiesfrommismatchthansimilarlymismatchednative-bornworkers
(Hypothesis2).

Barriers to Matched Employment for Immigrants

Onecontributionofthisresearchisitsassessmentoftheimpactofseveralbarriers
fac ing for eign-edu cated immi grants that may com bine to inhibit the trans fer abil ity 
of their edu ca tional cre den tials. We do so by fur ther dif fer en ti at ing skilled for eign-  
edu cated immi grants by four types of bar ri ers they might expe ri ence.

First, the qual ity of ter tiary edu ca tiondiffersmarkedlyacrosscountries(Bratsberg
andTerrell2002). Employers in the United States tend to devalue for eign cre den tials 
iftheyperceiveorknowthatforeigneducation,especiallyfromcountrieswithlower
quality tertiary education, is deficient.The former scenario ismore likely among
employerswhoaregenuinelystumpedwhenassessingforeigncredentials.Toreduce
their uncer tainty, employers may exhibit bias against for eign edu ca tion and place a 
premiumondomesticqualificationsthatcanbemorereadilyconnectedwithproduc-
tivityinthedomesticlabormarket.Thedevaluationofforeigncredentialsmayvary
bythecountryconferringthedegree.Degreesearnedfromcountrieswitharelatively
loweraveragequalityoftertiaryeducationarequitepossiblydeemedlessvaluable.
Immigrantswithdegreesfromthesecountriesarethussubjecttogreaterdiscrimina-
tionthanimmigrantsfromcountrieswithrelativelyhigherqualitytertiaryeducation
(AndréandDronkers2017).Thisprocesscanunfoldforbothgeneralhumancapital
andfield-specifichumancapital,resultinginagreaterriskofthenegativetypesof
mismatch (verticalmismatch and horizontal undermatch) and a lower probability
ofhorizontalovermatchforforeign-educatedimmigrantsfromcountrieswithlower
qualitytertiaryeducation(Hypothesis3.1).

Second, the appli ca bil ity and per ti nence of for eign edu ca tional cre den tials vary by 
coun try.Humancapitaliscountry-specificwithrespecttoone’sknowledgeandabil-
itiesinlanguageandothermarket-specificskillsets,includingtechnology(Banerjee
et al. 2018;ChiswickandMiller2010; Lu and Hou 2020). In this respect, the edu ca-
tion acquired in the ori gin coun try may not be fully or directly appli ca ble to the des-
tinationlabormarket(Beckhusenetal.2013;ChiswickandMiller2009; Friedberg 
2000; Lancee andBol 2017; Zeng andXie 2004). Such lim ited  appli ca bil ity can 
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shapeemployers’evaluationof immigrants’overallandfield-specificproductivity,
lead ing to a depre ci a tion of for eign edu ca tional cre den tials.

Theapplicabilityofforeignhumancapitalisdifficulttomeasure,butonewayto
operationalizethismechanismistodifferentiatebyfieldofstudy.Thedegreetowhich
one’scredentialsare internationally transferablemaydependon theextent towhich
one’sknowledgeandskillsareglobalizedorlocalized.EducationinSTEMfieldstends
to be more broadly rel e vant and gen er al iz able across countries than edu ca tion in non-
STEMfields(HansonandSlaughter2018).ManySTEM-relatedtechnicalskillsreflect
and respond to technological demand in the globalizedworld.The globalization of
tech nol ogy has led even less devel oped countries to enhance their tech no log i cal capa-
bilitiestoimprovetheirinternationalcompetitiveness.Therelativelyhighinternational
applicabilityofSTEMskillsismanifestinthegreaterrepresentationofimmigrantsin
STEMjobsthaninnon-STEMjobs(HansonandSlaughter2018)andU.S.firms’com-
monpracticeofrecruitingSTEMworkersfromabroad(O’Brienetal.2020).Overall,
becausethelimitedapplicabilityofforeigneducationislesssevereforSTEMmajors,
weexpectforeign-educatedimmigrantsinSTEMfieldstobelessvulnerabletovertical
mis match and hor i zon tal undermatch and more likely to achieve hor i zon tal over match 
thantheircounterpartswithnon-STEMdegrees(Hypothesis3.2).

Third,limitedlanguageproficiency is a bar rier for immi grants. Language skills are 
essentialforhigh-skilledjobs,whichrequireprofessionalEnglishcommunicationin
interactionswithcoworkers,clients,andthoseinleadershippositions(Damarietal.
2017).Thus,immigrantswhoaremoreproficientinEnglishcanbettertransfertheir
educationalcredentialstotheU.S.labormarket.Englishproficiencymayalsoreflect
cultural congruence because language fluency signals cultural affinity and the abil-
ity to acclimate toworkplace culture (Rivera 2012).Therefore, immigrants lacking
Englishproficiencytendtobeperceivedaslessproductiveorasapoorerfitforagiven
workplaceandarethusevaluatedlessfavorablythantheirmoreEnglish-fluentpeers
(ChiswickandMiller2009, 2013;MirandaandZhu2013).Thistendencyincreasesthe
riskofverticalmismatchandhorizontalundermatch.Becausecommunicationskills
areespeciallycrucialforleadershippositions,immigrantswithrelativelylowerEnglish
proficiencyarelesslikelytoachievehorizontalovermatch.Wespeculatethatimmi-
grantsproficientinEnglishareatalowerriskofthenegativetypesofmismatch(verti-
cal mis match and hor i zon tal undermatch) and are more likely to be overmatched than 
theircounterpartswithlowerEnglishproficiency(Hypothesis3.3).

Finally, insti tu tional bar ri ers are exemplified in occupational closure through
licen sure. Licensure reg u lates entry into occu pa tions through a set of for mal require-
ments, includ ing legally rec og nized edu ca tional cre den tials, for mal exam i na tions, 
andcitizenshipor residency status (Freeman2003;Redbird2017; Weeden 2002). 
IntheUnitedStates,themostcommonoccupationswithlicensingrequirementsare
lawyers,nurses,buildingcontractors, teachers,and therapists.Licensingcandeter
aspir ing for eign-edu cated immi grants from enter ing reg u lated pro fes sions in des ti-
na tion countries, even if they hold suit able cre den tials con ferred in their countries 
oforigin (Banerjee andPhan2014).These immigrants aredeniedaccess to regu-
lated occu pa tions until they acquire legal cre den tial rec og ni tion from gov ern ment 
agencies or professional organizations and pass formal examinations (Lancee and
Bol2017). Navigating such restric tive licens ing regimes is lengthy, costly, and com-
plex (Rabben 2013), mak ing it extremely chal leng ing and per haps impos si ble for 
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manyskilledimmigrantswhomayhaveforeignqualificationsbutlackthetimeand
resourcesnecessaryforlicensure.Asaresult,foreign-educatedimmigrantstrainedin
licensedfields(i.e.,fieldsthatdisproportionatelyfeedintolicensedprofessionsinthe
United States) tend to be par tic u larly dis ad van taged in enter ing matched occu pa tions 
thantheircounterpartstrainedinnonlicensedfieldsandarethereforeatagreaterrisk
ofbeingpushedintomismatchedpositions(Hypothesis3.4).

Asummaryofthemechanismsandtheirrespectiveempiricaltestsisdisplayedin
Table1.

Data, Variables, and Methods

Data and Sample

WeuseddatafromtheSurveyofIncomeandProgramParticipation(SIPP)toexam-
inenativitydifferencesintheincidenceandwagepenaltiesofeducation–occupation
mismatch.TheSIPPisanationallyrepresentativelongitudinaldatasetwithdetailed
informationon immigrationstatus,education level,fieldofstudy,occupation,and
wages.WepooledfourpanelsofSIPPdata(1996,2001,2004,and2008)toincrease
the sample size.Given our research questions,we focused on individualswith at
leastabachelor’sdegree.Toreduce thepotentialbiasresultingfromlabormarket
withdrawalatoldage,werestrictedthesampletoindividualsaged23–55duringthe
observationwindow,followingpreviousresearch(DiStasioetal.2016).Tomaintain
thesamewindowofobservationacrosspanelsandtoavoidsamplesizereduction
(the2008panelreducedthesamplesizebyapproximately50%),werestrictedthe
sampletothefirsteightwavesofeachpanel.Wealsolimitedittorespondentswho

Table 1 Barriersfordifferentimmigrantgroupsandtheexpecteddifferencesineducation–occupation
mis match

Barrier ImmigrantGroupsCompared
Expected Differences  

inMismatch

AmongAllImmigrants
 Place of degree U.S.-educatedimmigrants(1)versus 

foreign-educatedimmigrants(2)
(1)<(2)

AmongForeign-EducatedImmigrants
 1. Quality of edu ca tion Immigrantsfromcountrieswithhigher

qualitytertiaryeducation(1)versus
immigrantsfromcountrieswithlower
qualitytertiaryeducation(2)

(1)<(2)

 2.Applicabilityofeducation ImmigrantswithSTEMdegrees(1)versus
immigrantswithnon-STEMdegrees(2)

(1)<(2)

 3.Languageproficiency ImmigrantsproficientinEnglish(1)
versusimmigrantslessproficientin
English(2)

(1)<(2)

 4. Institutional bar rier Immigrantsinlicensedfields(1)versus
immigrantsinnonlicensedfields(2)

(1)>(2)
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werefollowedupthroughouttheeightwavesinthemainanalyses.Weconducteda
sensitivityanalysisonrespondentswhowereinterviewedforatleasttwowaves,and
weobtainedsimilarresults.Then,weexcludedindividualswhowereunemployed,
self-employed,enrolledinschool,disabled,orinthemilitary,aswellasthosewho
hadmissingdataoneducation(levelorfield)oroccupation.Thefinalsamplesize
was13,315individualscontributingto106,520person-waveobservations.

Measuring Education–Occupation Mismatch

Wedefinedverticalmismatchusingamodifiedversionoftherealizedmatchapproach,
themostwidelyusedwayofmeasuringmismatch(Kikeretal.1997;McGuinness
2006; Verdugo and Verdugo 1989).This approach provides an objectivemeasure
that is read ily avail  able; it can be applied using any data set that con tains infor ma-
tiononeducationalcredentials(levelandfieldofstudy)andoccupations(Ortizand
Kucel2008).SeesectionAoftheonlineappendixformoredetailonourrationalefor
choosingthisapproach.Therealizedmatchapproachinvolvesidentifyingthetypical
educationlevelorfieldrequiredforeachoccupation(i.e.,matchededucationforthat
occupation)byexaminingtheeducationaldistributionofworkersinthatoccupation
andusingthemodalvalueasthetypicaleducationalrequirement.Thetypicaleduca-
tionisthencomparedwitheachindividual’sactualeducation.

We improved on this conventionalmethod in twoways. First,whereas research
has com monly used the same data to derive edu ca tional require ments and con duct an 
individual-levelanalysis,weuseddatafromtheAmericanCommunitySurvey(ACS)
todeterminetheeducationalrequirementsforeachofthe465three-digitoccupations.
WethenmergedtheeducationalrequirementswithSIPPusingtheCensus2000occu-
pationcodestoconductindividual-levelanalyses.TheACSisanannualrepeatedcross- 
sectionalsurveyofapproximately1%oftheU.S.population.Wepooledfiveyearsof
ACSdata (2009–2013) todefine theeducational requirements foreachoccupation.3 
TobettercapturethedemandforeducationintheU.S.labormarket,werestrictedthe
ACSsampletoU.S.-bornworkers(ChiswickandMiller2010)andthendefinedthe
educationlevelandtyperequiredforeachoccupation.Weexcludedindividualswith
missingdataonoccupationandrestrictedthesampletoindividualsaged22–55,yield-
ingasamplesizeof5,587,494.UsingtheACSprovidesalargersamplesizeandmore
detailed edu ca tional and occu pa tional categories than other data sets. It also alle vi ates 
apotentialbiasfromusingthesamedataforbothdefiningandmeasuringmismatch.

Second, we adjusted themodal education level for each occupation using the
 mar ginal edu ca tional dis tri bu tion to obtain the struc tur ally most com mon edu ca-
tionlevelforeachoccupation.Thisadditionalstepensuredthatthederivedmatched
education standard was not driven by the number of workers across educational

3 WecannotuseACSdatabefore2009becausethesurveydidnotcollectinformationonthefieldofstudy
inthoseyears,preventinganexplorationofhorizontalmismatch.Forverticalmismatch,weusedthe2000
ACStogeneratetheverticalmatchingstandardforthe1996,2001,and2004SIPPpanelsandthe2009
ACStogeneratethestandardforthe2008SIPP.Weobtainedsimilarresults:thepercentageofvertical
mismatchis27.3%fornative-bornindividualsand37.3%forforeign-educatedimmigrants.Botharecon-
sistentwiththemainresultsusingthe2009–2013ACS.
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categories.Specifically,matchededucationwasderivedastheeducationalcategory
withthehighestvalueofmjg intheACS:

 
mjg =

pe|o
pe
,
 

(1)

whereerepresentseducationlevelorfield(g  categories), and o rep re sents occu pa-
tion( j categories), peistheunconditionalprobabilityoftheworkforcewitheduca-
tion e, and pe|oistheconditionalprobabilityofworkersinagivenoccupationowith
edu ca tion e.Ineffect,theratio(mjg)representstheextenttowhichtheeducational
distributionofworkersinagivenoccupationo devi ates from the over all edu ca tional 
distributionofallworkers.Wealsoconductedasensitivityanalysisusingmodaledu-
cationlevelswithoutthisadjustmentandobtainedlargelysimilarresults.Finally,to
construct ameasure forverticalmismatch,weclassifiedcollegegraduates asver-
ticallymismatched if the typicaleducation level for theiroccupationwasbelowa
bachelor’sdegree;otherwise,theywereclassifiedasverticallymatched.

Wemeasuredhorizontalmismatchsimilarlybyfirstderivingthetypicalfield(s)
ofstudyforeachoccupationfromtheInternationalStandardClassificationofEdu-
cation,whichcontains22fieldsofstudy:teaching/education;arts;humanities;social
andbehavioral sciences; journalismand information;businessandadministration;
law; life sciences; physical sciences;mathematics and statistics; computing; engi-
neer ing or engi neer ing trades; archi tec ture and build ing; agri cul ture, for estry, and 
fishery;health;socialservices;personalservices;transportservices;environmental
protection;securityservices;unknownorunspecified;andnofield.Weusedthetwo
mostcommonfieldsofstudyforeachoccupationasthematchedfields,following
previous research (Bol et al. 2019). We did so under the assump tion that because 
manyoccupationshavemorethanonetightlylinkedfieldofstudy,usingthemode
maynotcapturethatreality.Individualswhosefieldsweredifferentfromthetoptwo
matchedfieldswereclassifiedashorizontallymismatched.Weconductedasensitiv-
ityanalysisdefininghorizontalmismatchonthebasisofthetopone,three,orfour
mostcommonfields;weobtainedconsistentresults.Inthemainanalysis,wepresent
resultsusingthetoptwomatchedfields.

Wetookthefollowingstepstodistinguishbetweenhorizontalovermatchandunder-
match.Specifically,wecalculatedthemedianwageofmatchedoccupationsforeach
fieldofstudyandthencomparedthemedianwageoftherespondents’occupationswith
thoseofmatchedoccupationsfortheirfieldsofstudy.Workersinout-of-fieldoccu-
pationsthatpaidhigher,onaverage,thanin-fieldoccupationswereclassifiedashori-
zontallyovermatched.Conversely,workersinout-of-fieldoccupationsthatpaidless,
onaverage,thanin-fieldoccupationswereclassifiedashorizontallyundermatched.

Thecategoricalmeasuresofmismatchmaybesubjecttoarbitrarycutoffpoints.We
thus conducted a sen si tiv ity anal y sis using a con tin u ous mea sure for the level of mis-
match.Thismeasurewasbasedonmjgattheeducation–occupationlevel.Theabsolute
value of mjg may not be com pa ra ble across occu pa tions because some occu pa tions are 
morestronglylinkedtoeducationalcredentialsthanothers(andthushavehighervalues
of mjg).Tomakemjgcomparableacrossoccupations,westandardizeditbysubtracting
thewithin-occupationmeansandthendividingthedifferencebythewithin-occupation
standarddeviation(i.e.,z scores; std(mjg)). We then inverted the z scores so that higher 
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valuesindicategreatermismatch,similartothecategoricalmeasures.Thismeasureis
meaningfulonlyforverticalmismatch:itcannotdistinguishbetweenhorizontalunder-
matchandovermatch,whicharedistinctfromoneanother(asshownlater).Theresults
arerobustwhetherweusedthecategoricalorcontinuousmeasureofverticalmismatch.

Immigration Variables

Themain exploratory variable is immigration status.We began by differentiating
betweenhighlyeducatednative-bornandimmigrantworkersusinginformationon
respondents’placeofbirth.Weclassifiedimmigrantsasindividualsbornoutsidethe
UnitedStateswhowerenotchildrenofU.S.citizenslivingabroad.Next,weseparated
immigrantswithaU.S.degree from immigrantswitha foreigndegree.Following
previousresearch(ZengandXie2004),wedistinguishedbetweenU.S.-andforeign-
educatedimmigrantsbycomparingtheageatU.S.arrivalwithageatcompletionof
thehighestdegreeearned(obtainedusingyearsofeducationplus6).TheSIPPpro-
videsyear-of-arrivalinformationonanintervalscale(two-toseven-yearintervals,
withshorterintervalsformorerecentyears).Wedefinedlowerandupperboundsfor
age at U.S. arrival and com pared them to the age at the highest degree com ple tion. 
Individualswhoseageatdegreecompletionwaslessthanthelowerboundoftheage
atarrivalwereclassifiedasimmigrantswithaforeigndegree.Individualswhoseage
atdegreecompletionwasgreaterthantheupperlimitoftheageatarrivalwereclassi-
fiedasimmigrantswithaU.S.degree.Approximately6%ofrespondentscompleted
theirdegreesbetween the lowerandupperboundsofageatarrival.Weclassified
these cases using a logis tic regres sion predicting the place of degree on the basis of 
age,gender,race/ethnicity,yearofarrival,yearsofeducation,maritalstatus,andgeo-
graphic loca tion. We eval u ated the qual ity of this impu ta tion pro ce dure by ran domly 
selecting50%ofthesampleastrainingdatawiththeremainingusedastestdataand
applyingamachinelearningprocedure.Theresultsshowedreasonablyhighclassifi-
cationaccuracy,withmorethan86%ofthecasescorrectlyclassified.

We fur ther dif fer en ti ated for eign-edu cated immi grants along sev eral dimen sions 
toinvestigatethepotentialmechanismsofbarriersimmigrantsfaced.First,wedistin-
guishedforeign-educatedimmigrantsasthosefromcountrieswithhigherqualityver-
suscountrieswithlowerqualitytertiaryeducationbasedontheQSHigherEducation
SystemStrengthRankingsfor2018.4Thisanalysiswasrestrictedtothe1996–2004
panel because the 2008 SIPP did not collect detailed information on countries of
origin(onlybroadregioncategories).Weusedthemedianoftherankingdata(70)as
thecutoffpointtodistinguishbetweenforeign-educatedimmigrantsfromcountries
withrelativelyhigherquality(70orhigher)versuslowerquality(below70)tertiary
education.Usingcutoffpointsof60and80ledtosimilarresults.

Second,wesubdividedforeign-educatedimmigrantsbywhethertheyweretrained
inSTEMversusnon-STEMfields.Wecategorized the followingfieldsasSTEM:
science,mathematics,computing,engineering,andarchitecture(BenderandRoche

4 The data, available online (https://www.topuniversities.com/system-strength-rankings/2018), pro vide 
rankingsforthetop50countriesinquality.Weclassifiedimmigrantsfromcountriesoutsidethetop50as
beingfromcountrieswithlowerqualitytertiaryeducation.
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2013).Theremainingwereclassifiedasnon-STEMfields.WefocusedontheSTEM
versusnon-STEMdistinctionbecauseofsamplesizeconsiderationsandbecausethey
arehighlyidentifiablecategories.

Third,wedifferentiatedforeign-educatedimmigrantsbywhethertheyhadhigher
orlowerEnglishproficiencyusingrespondent-providedinformationontheirability
tospeakEnglish.Forthisanalysis,weusedonlythe2004and2008panelsbecause
suchdatawereunavailablebeforethe2004panel.Immigrantswereconsideredpro-
ficientinEnglishiftheyreportedthattheycouldspeakEnglish“verywell”(82%of
allimmigrants).Theremainingresponses—“well”(13%),“notwell”(4%),and“not
atall”(0.6%)—wereclassifiedashavinglowerEnglishproficiency.

Finally, we distinguished foreign-educated immigrants who were trained in
licensedfieldsfromthosetrainedinnonlicensedfields.FollowingRedbird(2017), 
wederivedfullylicensedoccupationsfromCensus2000occupationalcodes,calcu-
latedthepercentageoffullylicensedoccupationslinkedtoeachfieldofstudyusing
ACSdata,andthenlinkedthisACSinformationtotheSIPPdatausingtherespon-
dents’fieldsofstudy.Ifthepercentageoflicensedoccupationsintherespondent’s
fieldwashigherthanthemedianpercentageoflicensedoccupationsforallfieldsof
study,weclassifiedthefieldasalicensedfield.Weconductedasensitivityanalysis
that included par tially licensed occu pa tions and obtained sim i lar results.

Covariates

Wecontrolledforyearsofeducationandfieldofstudyforthehighestdegreeearned.
We also included demographic controls: race/ethnicity (non-HispanicWhite, non-
HispanicBlack,Hispanic,andAsian),gender,age,andmaritalstatus.Weaddition-
allyadjustedforjobcharacteristics:workexperience(asofthefirstwave),jobtenure
(as of the firstwave),whether the respondentworked in the public sector, union
membership,andthenumberofoccupationalchangessincethefirstwave.

Inthewageregression,weconvertedhourlywagesto2011dollarsusingtheCon-
sumer Price Index and then applied a log trans for ma tion. We con trolled for the same 
setofcovariatesaswedid in the incidenceofmismatchanalysis. Inaddition,we
adjustedforbroadoccupationalcategoriesdrawnfromtheCensus2000occupation
codesinthewageregression:(1)managementandprofessional;(2)service;(3)cler-
icalandsales;and(4)production,farming,andconstruction.

Inall themodels,weincludeddummyvariablesofsurveypanelsandtwogeo-
graphicvariables:livinginametropolitanareaandregionofresidence(Northeast,
Midwest,South,andWest).Weexcludedthe3.4%ofrespondentswithmissingdata
onanyvariableinthefinalanalysis.Thedescriptivestatisticsofthecovariatesare
displayedinTableB1(onlineappendix).

Methods

Toexaminenativitydifferencesintheincidenceofmismatch,weestimatedlongitu-
di nal ran dom-effects logis tic regres sions predicting mis match sta tus on the basis of 
nativityandthecontrolvariables.Inthisanalysis,weusedinformationthroughout
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the panelwhile taking into account the correlation ofwithin-personobservations.
Wecouldnotusefixed-effectsmodelsbecausenativitystatusisatime-invariantvar-
iable.(SeesectionCintheonlineappendixforamoredetailedexplanationofour
mod el ing strat egy choice and sen si tiv ity anal y sis.) We esti mated sep a rate mod els for 
verticalandhorizontalmismatch,allowingustoadjudicatetherelativeimportanceof
the dif fer ent types of mis match. We con trolled for hor i zon tal mis match in the mod els 
thatpredictedverticalmismatch (andviceversa).To furtherdifferentiatebetween
horizontalundermatchandovermatch,weestimatedmultinomiallogisticregressions
whileadjustingfortheclusteringofindividualobservationsovertimeusingrobust
stan dard errors.

Foralllogitmodels,wepresenttheaveragemarginaleffects(AMEs),whichwe
obtained by computingmarginal effects (predicted probability) for each observa-
tionandcalculating their average (Mize2019).WepresentAMEs rather than log
oddsbecausetheAMEswerederivedfromactualvaluesinthedataandareeasierto
interpret(astheaverageeffectofanindependentvariableontheprobabilityofthe
outcomevariable).Theresultsbasedonlogoddsledtothesameconclusions.

Toexaminenativitydifferences in thewageconsequencesofmismatchamong
collegegraduates,weestimated longitudinal random-effectsmodels thatpredicted
loghourlywagesonthebasisofmismatch,nativity,theinteractionsbetweenthetwo,
andothercovariates.Theinteractiontermscapturedthedifferencesinthewagecon-
sequencesofmismatchbetweennativeandnonnativehigh-skilledworkers.Because
thewage regressions furthercontrolled forbroadoccupationcategories,weeffec-
tivelyexaminedthewagepenaltyofmismatchamongmismatchedcollegegraduates
of different nativity statuseswhowere in similar fields of study and held similar
occu pa tions.

Toassess the robustnessof results topotentialendogeneitybias,weconducted
a sensitivity analysis using a longitudinal system GMM (generalized method of
moments) esti ma tion. We did so because nativ ity dif fer ences in the inci dence of 
mismatchmaybepartiallyattributedtounobservedheterogeneity(e.g.,unmeasured 
productivity-related personal traits). These unobserved traits may also be corre-
latedwithwages(Bauer2002;Tsai2010)andthusmayaffect thewageeffectsof
mismatch. Because nativity status is a time-invariant variable, we could not use
fixed-effectsmodelstoaddressthisbias.GMMestimationallowedustoadjustfor
unobservedheterogeneityusingpaneldata(ArellanoandBover1995;Blundelland
Bond1998).(SectionCoftheonlineappendixdescribestheGMMmethodingreater
detail.)Comparingtheresultsfromrandom-effectsmodelswiththeGMMmodels
allowedustoassesstheextenttowhichunobservedheterogeneityexplainednativity
dif fer ences in mis match.

Results

Descriptive Statistics

Table2presentstherawnativitydifferencesinthepercentageofeducation–occupation
mismatch(seeTableD1intheonlineappendixforcommonexamplesofmismatch).
About 26.2% of highly educatedworkers in theUnited States experienced vertical
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mismatch,holdingoccupationalpositionsthatdidnotrequireacollegedegree.More
impor tantly, the inci dence of ver ti cal mis match dif fered sub stan tially by nativ ity: immi-
grantswith a foreigndegreehad a higher percentageof verticalmismatch (35.4%)
comparedwithboththeirnative-born(25.5%)andU.S.-educatedimmigrant(23.3%)
coun ter parts.

Approximately60.4%ofhigh-skilledworkerswereaffectedbyhorizontalmis-
match: 29.5% entered out-of-field occupationswith higher economic returns, and
30.9% held out-of-field occupations that were less lucrative. Notably, substantial
nativity differenceswere evident in horizontal undermatch and overmatch. Immi-
grantswith a foreigndegreehad thehighest percentageofhorizontal undermatch
(38.9%)comparedwithnative-bornworkers(30.2%)andtheirU.S.-educatedimmi-
grantcounterparts(34.1%).Moreover,foreign-educatedimmigrantshadthelowest
percentageofhorizontalovermatch(24.2%),followedbytheirU.S.-educatedimmi-
grantpeersandnative-bornworkers.

Nativity Differences in the Incidence of Mismatch

Table3presents the incidenceof education–occupationmismatchbynativity.We
foundnotabledifferencesinmismatchbynativity(seepanelA):high-skilledimmi-
grantswere5.2percentagepointsmorelikelytoexperienceverticalmismatchthan
native-bornworkers.Further,immigrantsweremorelikelytoexperiencehorizontal
undermatch and less likely to be horizontally overmatched than their native-born 
peers.

Place of degreeshapedmismatchpatternsbynativity(panelB).Forverticalmis-
match(Model1),immigrantswithaforeigndegreewere5.9percentagepointsmore
likely to be ver ti cally mismatched than their native-born coun ter parts, net of a rich set 
ofcovariates.Incomparison,immigrantswithaU.S.degreedidnotsignificantlydiffer
fromtheirnative-borncounterparts.Withrespecttohorizontalmismatch(Model2), 
immigrantswithaforeigndegreehadahigherprobabilityofhorizontalundermatch
than native-born high-skilled workers but had a significantly lower likelihood of

Table 2 Percentageofeducation–occupationmismatchbynativity

Overall

ByNativityStatus

Native-born
U.S.-Educated 

Immigrants
Foreign-Educated 

Immigrants

VerticalMismatch 26.2 25.5 23.3 35.4
HorizontalMismatch 60.4 60.2 59.0 63.1
 Overmatch 29.5 30.0 25.0 24.2
 Undermatch 30.9 30.2 34.1 38.9
Number of 
Observations 106,520 96,448 2,088 7,984

Number of 
Individuals 13,315 12,056 261 998
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horizontal overmatch than their native-born peers.These results show that highly
educatedimmigrantswithforeigndegreeswerethemostdisadvantaged:theywere
disproportionatelyrelegatedtonon–collegejobsandlesslucrativeout-of-fieldjobs
(Hypothesis1).

Inanadditionalanalysisofimmigrants’durationofU.S.residence,weexamined
whetherhighlyeducatedimmigrantsmoveduptheoccupationalladderduringtheir
U.S.stay.Whereaspreviousstudieshavemainlyfocusedonimmigrants’economic

Table 3 Incidenceofverticalandhorizontalmismatchbynativity(averagemarginaleffects)

Model1:Vertical
Mismatch

Model2:HorizontalMismatch 
(basecategory= hor i zon tal match)

Overmatch Undermatch

A.ByNativity
 Immigrant(ref.= native-born) 0.052*** −0.042* 0.061***

(0.011) (0.019) (0.017)
 Controlvariables Yes Yes
 Number of obser va tions 106,520 106,520
 Number of indi vid u als 13,315 13,315
B.ByNativityandPlaceofDegree
 Immigrationstatus(ref.= native-born)
  U.S.-edu cated immi grant 0.027 −0.044 0.054

(0.018) (0.031) (0.032)
  Foreign-edu cated immi grant 0.059*** −0.041* 0.063***

(0.013) (0.020) (0.018)
 Controlvariables Yes Yes
 Number of obser va tions 106,520 106,520
 Number of indi vid u als 13,315 13,315
C.ByNativityandDuration 

of Immigration
 Immigrationstatus(ref.= native-born)
  Immigrantfor0–5yearsa 0.081*** −0.076* 0.101***

(0.023) (0.031) (0.030)
  Immigrantfor6+ years 0.047*** −0.036 0.053**

(0.012) (0.020) (0.019)
 Controlvariables Yes Yes
 Number of obser va tions 105,408 105,408
 Number of indi vid u als 13,176 13,176

Notes:Theresultsarebasedonrandom-effectsmodels.Thecontrolvariables(forallmodels)aregen-
der,race/ethnicity,age,agesquared,maritalstatus,yearsofeducation,workingexperience,jobtenure,
total num ber of occu pa tional changes, pub lic sec tor employ ment, union mem ber ship, met ro pol i tan area 
residency,region,andsurveypanel.Additionally,inModel1estimatingverticalmismatch,wealsocon-
trolledforhorizontalmismatch;inModel2estimatinghorizontalmismatch,wealsocontrolledforvertical
mis match.
aThedifferencebetween0- to5-year immigrantsand6+-year immigrants isnotstatisticallysignificant
acrossalldimensionsofmismatch.Specifically,thecoefficientdifferenceforverticalmismatchis−0.035, 
withastandarderrorof0.024;thecorrespondingcoefficientdifferences(andstandarderrors)forhorizon-
talovermatchandhorizontalundermatchare0.041(0.033)and−0.049(0.032),respectively.

*p <.05;**p <.01;***p < .001
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(wage)assimilation(StolzenbergandTienda1997;VillarrealandTamborini2018), 
weprovidenewinsightintoimmigrants’assimilationinthedomainofoccupational
match.WecategorizedimmigrantsaslivingintheUnitedStatesfor0–5yearsversus
6yearsorlonger.InasensitivityanalysisdistinguishingimmigrantswithaU.S.stay
of6–10yearsversus10ormoreyears,wereachedsimilarconclusions.

PanelCofTable3showsthatbothgroupsofimmigrantsexhibitedasignificantly
higher prob a bil ity of ver ti cal mis match and hor i zon tal undermatch than their native-
bornpeers.Althoughthecoefficientislargerformorerecentimmigrants,thecoef-
ficientsforimmigrantswithstaydurationsof0–5yearsversusthosewithdurations
of6ormoreyearsdonotdiffersignificantly.Thus,althoughimmigrantsmodestly
improved their chances of occu pa tional match dur ing their U.S. res i dency, they did 
notreachparitywithsimilarlyeducatednativeworkers.Theseresultssuggest that
high-skilledimmigrants’vulnerabilitytoeducation–occupationmismatchlargelylin-
gers even as they accu mu late more local human cap i tal and employers learn more 
abouttheirproductivity.Onepossibleexplanationisthateducationalmismatchitself
ispersistent:oncemismatchoccurs,itisquitedifficultformismatchedworkerstoget
backontrack(LuandLi2021; Pedulla 2018).

Sensitivity Analyses

Weconductedsensitivityanalysestoassesstherobustnessofourresults.First,we
usedtheGMMmethod(AndersonandHsiao1982;ArellanoandBond1991; Hansen 
1982) to address potential endogeneity bias in estimating the incidence andwage
penaltyofmismatch.Theresults(showninsectionC,onlineappendix)weremostly
consistentwith ourmain findings, indicating robustness to endogeneity bias.The
resultshighlightthemarkeddisadvantagesforhigh-skilledimmigrantswithaforeign
degree,whoweresignificantlymorelikelythanthenative-borntobeverticallymis-
matchedandhorizontallyundermatched(seeTableC1,onlineappendix).

Second, we used the 2010 National Survey of College Graduates to measure
foreign-degreestatus,whichisdirectlyavailableinthedata(sectionE,onlineappen-
dix). The results were similar, indicating that foreign-educated immigrants were
significantly more likely to experience education–occupation mismatch than the
native-born.

Third,weconductedananalysisusingacontinuousmeasureofmismatch(sec-
tionF,onlineappendix),findingthatimmigrantswithaforeigndegreeexperienced
greaterverticalmismatch(i.e.,alowerverticalmatchquality)thantheirnative-born
coun ter parts. Foreign-edu cated immi grants also expe ri enced greater over all hor i zon-
talmismatch(thecontinuousmeasurecouldnotdistinguishbetweenhorizontalover-
matchandundermatch).Theseresultsareconsistentwithourmainresultsbasedon
the cat e gor i cal mea sure.

Fourth,weconductedtheanalysesseparatebygender(sectionG,onlineappen-
dix) and found largely con sis tent nativ ity dif fer ences in mis match pat terns for men 
and women. Specifically, irrespective of gender, immigrants were more likely to
expe ri ence ver ti cal mis match and hor i zon tal undermatch than their native-born coun-
terparts.Male immigrantswere also less likely thanmale native-bornworkers to
enter horizontally overmatched posi tions. Hence, despite poten tial gen der dif fer ences 
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inimmigrationprocesses(CerruttiandMassey2001; Lu and Li 2020), the higher risk 
of edu ca tional mis match is prev a lent among both male and female immi grants.

Lastly,immigrants’labormarketoutcomesmaybeshapedbytheirrace/ethnicity,
givenresearchfinding that race/ethnicity influences immigrants’ labormarketout-
comes(Hamiltonetal.2018;Tesfai2017;Thomas2010). In addi tion to con trol ling 
for race/ethnicity in themainanalysis,weexploredpotential intersectionaleffects
bydistinguishingbetweennon-HispanicWhite,non-HispanicBlack,Hispanic,and
Asianrespondentswhowerenative-bornandthosewhowereimmigrants(seesec-
tionH,onlineappendix).The resultsdemonstrate that immigrantsacrossall race/ 
ethnicitycategoriesweremorevulnerable toverticalmismatchthantheircoethnic
nativepeers.Thepatternsaremorecomplexforhorizontalmismatchbutgenerally
suggestthatWhite,Hispanic,andAsianimmigrantsweremorevulnerabletohorizon-
talundermatchthannative-bornWhiteworkersaswellastheirrespectivenative-born
coethnics. The only exception was U.S.-born BlackAmericans and Black immi-
grants;onlyU.S.-bornBlackAmericanshadahigherriskofundermatch.Wefound
lim ited nativ ity and racial dif fer ences in hor i zon tal over match, apart from  His panic 
immigrants’ lower likelihood of achieving horizontal overmatch than native-born
Whitesandtheirnative-borncoethnics.Thisresultisconsistentwithpreviousfind-
ings that His panic immi grants are less likely to attain man a ge rial or super vi sory posi-
tions(Toussaint-Comeau2006).

Nativity Differences in the Wage Penalties of Mismatch

Table4pointstomarkednativityinequalityinwagesamonghighlyeducatedwork-
ers. Foreign-educated immigrants’ hourly wages were 8.5% lower than those of
theirnative-bornpeers(calculatedas1–e–0.089),whereasU.S.-educatedimmigrants
showednosignificantwagedisadvantage(Model1).5Moreover,nativitydifferences
inthewagepenaltyofeducation–occupationmismatchareevident,asindicatedby
the interactions between different types ofmismatch and immigration status.The
wagepenaltyofverticalmismatchandhorizontalundermatchdidnotsignificantly
differbetweenU.S.-educatedimmigrantsandnative-bornworkers.However,high-
skilledimmigrantswithforeigndegreessignificantlysufferedhigherwagepenalties
fromverticalmismatch(Model2)andhorizontalundermatch(Model3)compared
withnative-bornworkers.6

Horizontal overmatchwas associatedwith a generalwagepremium, andU.S.-
educated immigrants received a lowerwage premium from horizontal overmatch
thantheirnative-borncounterparts.TheGMMmodels(TableC2,onlineappendix),
whichadjustforpotentialendogeneitybias,showthatU.S.-educatedimmigrantsno
longerhad lowerwagepremiumsofhorizontal overmatch afterwe accounted for
unobserved heterogeneity.On the other hand, the higherwage penalty associated

5 Wealsofoundsignificantdifferencesinthewageconsequencesofdifferenttypesofmismatch.Vertical
mismatchandhorizontalundermatchimposedwagepenaltiesof11.8%and11%,respectively;horizontal
overmatchwasassociatedwitha4.4%wagepremium.
6 Thedifferencesbetweenverticallymatchednative-bornandimmigrantsappearinModel2,whichshows
nosignificantwagedifferencebynativityamongverticallymatchedhighlyeducatedworkers.
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Table 4 Wage pen al ties of ver ti cal and hor i zon tal mis match by nativ ity

Model1: 
Hourly Wage  

(logtransformed)

Model2: 
Hourly Wage  

(logtransformed)

Model3: 
Hourly Wage  

(logtransformed)

ImmigrationStatus(ref.= native-born)
 U.S.-edu cated immi grant −0.013 −0.015 0.023

(0.032) (0.033) (0.039)
 Foreign-edu cated 

immi grant −0.089*** −0.037 −0.073**
(0.020) (0.021) (0.025)

VerticalMismatch(VM) −0.066***
(0.008)

Interaction
 U.S.-edu cated immi grant 

×VM 0.025
(0.048)

 Foreign-edu cated  
immi grant ×VM −0.140***

(0.025)
HorizontalOvermatch(HO) 0.045***

(0.008)
HorizontalUndermatch(HU) −0.080***

(0.008)
Interaction
 U.S.-edu cated immi grant 

×HO −0.106*
(0.054)

 Foreign-edu cated  
immi grant ×HO −0.021

(0.046)
 U.S.-edu cated immi grant 

× HU 0.049
(0.031)

 Foreign-edu cated  
immi grant × HU −0.067**

(0.026)
ControlVariables Yes Yes Yes
NumberofObservations 106,520 106,520 106,520
Number of Individuals 13,315 13,315 13,315

Notes:Theoutcomevariableishourlywage(logtransformed).Thecontrolvariables(forallmodels)are
gender,race/ethnicity,age,agesquared,maritalstatus,yearsofeducation,fieldofstudy,workingexpe-
rience, job tenure,occupation, totalnumberofoccupationalchanges,publicsectoremployment,union
membership,metropolitanarearesidency,region,andsurveypanel.Additionally,inModel2estimating
thewagepenaltyofverticalmismatch,wealsocontrolledforhorizontalmismatch;inModel3estimating
thewagepenaltyofhorizontalmismatch,wealsocontrolledforverticalmismatch.

*p <.05;**p <.01;***p < .001
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with verticalmismatch and horizontal undermatch remained for foreign-educated
immigrants.Overall, these results suggest that foreign-educated immigrants suffer
higher wage penalties of verticalmismatch and horizontal undermatch than their
native-borncounterparts(Hypothesis2).

The Mechanisms Underlying Nativity Differences

Why are immi grants, espe cially for eign-edu cated immi grants, more likely to expe ri-
enceeducation–occupationmismatchthantheirnative-borncounterparts?Wetested
sev eral poten tial expla na tions related to the qual ity and appli ca bil ity of for eign cre-
dentials,languageproficiency,andinstitutionalrestrictions(summarizedinTable1). 
Theseanalyseswererestrictedtonative-bornandforeign-educatedimmigrants.The
resultsareshowninTable5.

First,theforeign-educatedimmigrantdisadvantages—bothverticalmismatchand
both types of horizontalmismatch—were largely concentrated among those from
countrieswith lowerquality tertiaryeducation (panelA,Table5).Asasensitivity
analysis,wealsodistinguishedamongimmigrantsbytheirorigincountry’seconomic
status (panel 1 ofTable I1, online appendix) and found consistent results. Immi-
grantsfromlessdevelopedcountriesweremorelikelytobeverticallymismatched
andhorizontallyundermatched.Theseresultsprovideevidencethatthequalityofter-
tiary edu ca tion plays an impor tant role in the cross-coun try trans fer abil ity of human 
capitalandthuscontributestoeducation–occupationmismatchforforeign-educated
immigrants(Hypothesis3.1).

Second,foreign-educatedimmigrantswithnon-STEMdegrees,whichhavelower
cross-countryapplicabilitythanSTEMdegrees,weresignificantlymoresusceptible
to ver ti cal mis match and hor i zon tal undermatch than native-born col lege grad u ates 
(panelB,Table5).Thisfindingisconsistentwithourhypothesisregardingtherele-
vanceandapplicabilityofforeigneducationqualifications(Hypothesis3.2).More-
over,evenimmigrantswithSTEMdegreesseemedtofacechallenges:7 they had a 
lowerlikelihoodofachievinghorizontalovermatch(i.e.,ofpursuingout-of-fieldbut
lucra tive career paths) than native-born col lege grad u ates.

Third, language proficiencywas an importantmechanism contributing to the
disadvantagesimmigrantshaveinachievingoccupationalmatch.PanelC(Table5)  
showsthatforeign-educatedimmigrantswhowerelessproficientinEnglishexpe-
ri enced a nota bly higher risk of ver ti cal mis match and hor i zon tal undermatch and 
a lower likelihood of horizontal overmatch (Hypothesis 3.3). Foreign-educated 
immigrantswithproficientEnglishskillswerealsomorelikelytoexperiencever-
ticalmismatch, although to a lesser extent than their peerswith limitedEnglish
proficiency. We conducted a sensitivity analysis by distinguishing between
 for eign-edu cated immi grants from English-speak ing ver sus non-English-speak ing  
origin countries according to whether English was the official language of the

7 Non-STEM immigrants had a similar probability of overmatch as native-bornworkers.Upon closer
investigation,wefoundthatnon-STEMimmigrantstypicallyachievedovermatchthroughhigherpaying
professionalortechnicaloccupationsratherthanmanagerialpositions,whereasnative-bornworkerswere
more likely to achieve over match through man a ge rial posi tions.
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Table 5 Mechanismsfornativitydifferencesintheincidenceofmismatch(averagemarginaleffects)

Model1: 
VerticalMismatch

Model2:HorizontalMismatch 
(basecategory= hor i zon tal match)

Overmatch Undermatch

A.Barrier1:QualityofTertiaryEducation(QTE)inOriginCountry,1996–2006SIPP
 Immigrationstatus(ref.= native-born)
  Immigrantsfromhigh-QTE 

 countries 0.016 0.011 −0.000
(0.034) (0.035) (0.037)

  Immigrantsfromlow-QTEcountries 0.175*** −0.066* 0.123**
(0.041) (0.029) (0.039)

  pvalueoftestbetweentwo 
 groups of immi grants <.001 <.041 <.006

  Number of obser va tions 76,112 76,112
B.Barrier2:STEMVersusNon-STEMDegree,1996–2011SIPP
 Immigrationstatus(ref.= native-born)
  ImmigrantswithSTEMdegrees 0.006 −0.064** 0.052

(0.025) (0.024) (0.028)
  Immigrantswithnon-STEMdegrees 0.187*** −0.006 0.103***

(0.026) (0.021) (0.025)
  pvalueoftestbetweentwo 

 groups of immi grants <.001 <.040 <.111
  Number of obser va tions 104,432 104,432
C.Barrier3:ImmigrantbyEnglishProficiency,2004–2011SIPP
 Immigrationstatus(ref.= native-born)
  ImmigrantswithproficientEnglish 0.105*** 0.015 0.066*

(0.028) (0.024) (0.028)
  ImmigrantswithlessproficientEnglish 0.388*** −0.138*** 0.344***

(0.052) (0.027) (0.045)
  pvalueoftestbetweentwo 

 groups of immi grants <.001 <.001 <.001
  Number of obser va tions 58,088 58,088
D.Barrier4:LicensedVersusNonlicensedField,1996–2011SIPP
 Immigrationstatus(ref.= native-born)
  Immigrantsinlicensedfields 0.227*** 0.095** 0.085**

(0.031) (0.030) (0.031)
  Immigrantsinnonlicensedfields 0.058** −0.084*** 0.065**

(0.022) (0.017) (0.024)
  pvalueoftestbetweentwo 

 groups of immi grants <.001 <.001 <.576
  Number of obser va tions 104,432 104,432

Notes:The samples are restricted tonative-bornAmericans and immigrantswith foreigndegrees.The
resultsarebasedonrandom-effectsmodels.Thecontrolvariables(forallmodels)aregender,race/ethnic-
ity,age,agesquared,maritalstatus,yearsofeducation,workingexperience,jobtenure,totalnumberof
occu pa tional changes, pub lic sec tor employ ment, union mem ber ship, met ro pol i tan area res i dency, region, 
andsurveypanel.Additionally,inModel1estimatingverticalmismatch,wealsocontrolledforhorizontal
mismatch;inModel2estimatinghorizontalmismatch,wealsocontrolledforverticalmismatch.Theend
year reported in the table is the last year of the SIPP panel used in the anal y sis.

*p <.05;**p <.01;***p < .001
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origincountry(panel2ofTableI1,onlineappendix).Theresultsaremostlycon-
sistent with panel C inTable 5, indicating that relative to native-bornworkers,
foreign-educated immigrants fromnon-English-speaking countries had a signifi-
cantly higher prob a bil ity of ver ti cal mis match and hor i zon tal undermatch and a 
significantlylowerlikelihoodofhorizontalovermatch.Bycontrast,wefoundno
significantdifferencesintheriskofmismatchbetweenimmigrantsfromEnglish-
speak ing countries and the native-born pop u la tion.

Finally,institutionalbarriersappeartoshapeimmigrants’occupationalmatchout-
comes. as revealed by the higher risk of ver ti cal mis match and hor i zon tal undermatch 
amongimmigrantsinlicensedfields(panelDinTable5).Thepatternbroadlyholds
forimmigrantsinnonlicensedfields,butthecoefficientsaresmaller.Theseresults
pro vide some evi dence that licens ing require ments cre ate sub stan tial hur dles that pre-
vent for eign-edu cated immi grants from enter ing matched yet strictly reg u lated occu-
pa tions in the des ti na tion soci ety, in addi tion to the chal lenges that all  immi grants 
face(Hypothesis3.4).However,theresultsalsopointtoabifurcatedsetofoutcomes
among immigrants in licensedfields:agroupof these immigrants securedout-of-
fieldbuthigherpayingoccupations(horizontalovermatch),evenmoresothantheir
native-borncounterparts.Thisadvantageinhorizontalovermatchcouldpartlyreflect
theselectivityofimmigrantsinlicensedfields,whoweremorelikelythanthosein
nonlicensedfieldstoenterpositionsthatwereout-of-fieldandofferedhigherwages
(e.g.,graduatesineducationworkingasmarketingandsalesmanagers,graduatesin
healthfieldsworkingascomputerprogrammers).Thisfindingisinsharpcontrastto
theexperienceofforeign-educatedimmigrantsinnonlicensedfields,whowereless
likelytoenterlucrativeout-of-fieldoccupations.

Discussion and Conclusion

ThisstudyexaminednativityinequalityamonghighlyeducatedworkersintheUnited
States. We con cep tu al ized and empir i cally exam ined a poten tial source of such 
inequal ity: the inabil ity to read ily trans late edu ca tional cre den tials into  occu pa tional 
positions,whichweoperationalizedastheeducation–occupationmismatch.Wedis-
tinguishedbetweenverticalandhorizontalmismatchand investigatednativitydif-
ferencesinboththeincidenceandwagepenaltiesofdifferenttypesofmismatch.In
general,we found that high-skilled immigrants, especially those educated abroad,
aresystematicallydisadvantagedintheeducation–occupationmatchprocess.Such
disadvantagescouldbeduetoactualorperceivedskilldifferences,whichlimitimmi-
grants’abilitytofullyutilizetheircollegiateeducationandfield-specificknowledge.
Themainresultswererobusttodifferentmodelspecificationsandpotentialendog-
eneity bias.

Thestudymakesseveralcontributionstotheliteratureonnativityinequality.First,
wesystematicallyexaminedasourceof immigrant-nativity inequality in thehigh-
skilledlabormarketbysimultaneouslystudyingdifferentdimensionsofeducation–
occu pa tion mis match. Previous research on the topic has largely focused on ver ti cal 
mismatchandoverlookedtheequallyimportantdimensionofmismatchbetweenthe
fieldofstudyandthesubstantivedemandsofoccupations.Asmallbutgrowingline
of research has stud ied hor i zon tal mis match but has largely been lim ited to set tings 
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outsidetheUnitedStatesandhasreliedonsubjectivereportsofmismatch.Further,to
ourknowledge,noresearchhasexaminedheterogeneitywithinhorizontalmismatch.
Wedifferentiatedbetweenverticalandhorizontalmismatch,aswellasbetweendif-
ferentqualitiesofhorizontalmismatch(horizontalundermatchandovermatch),ina
unifiedframework.Suchdifferentiationoffersamorecompleteandnuancedunder-
stand ing of the extent and nature of mis match that dif fer en tially affects highly edu-
catedimmigrantandnativeworkers.Thefindingsrevealimportantvariabilityacross
dif fer ent types of mis match and under score the need to dis tin guish among them in 
future research.

Second,thepresentstudyexaminednativitydifferencesineducation–occupation
mismatchacrosstwolabormarketcontexts:occupationalallocationandwagesset-
ting.Theseprocessesshapethenativitydifferencesintheincidenceandwagepen-
altiesofmismatch.Skilled immigrantswith foreigndegreeshaveahigher riskof
verticalmismatch(holdnon–collegeoccupationalpositions)andhorizontalunder-
match(holdout-of-fieldandlesslucrativeoccupationalpositions)thantheirnative-
born counterparts. This result suggests that occupational allocation constitutes an
important source of high-skilled immigrants’ labor market disadvantage. Further,
high-skilled immigrants suffer higherwage penalties than their native-born peers.
Together,theallocativeandwage-settingprocessescombinetodisadvantageskilled
immi grants in the U.S. labor mar ket.

Third,movingbeyondstudyingoverallnativityinequalityamonghighlyeducated
workers,weexploredthemultipleunderlyingmechanismsatplay,leveragingvaria-
tions in the qual ity and appli ca bil ity of for eign edu ca tional cre den tials, lan guage pro-
ficiency,andinstitutionalbarrierstocredentialrecognitionwithrespecttothecountry
oforiginandfieldofstudy.Wefoundforeignimmigrantstobedisproportionately
vulnerabletomismatchiftheycamefromcountrieswithlowerqualitytertiaryeduca-
tion,lackedEnglishproficiency,orobtaineddegreesinnon-STEMfieldsorlicensed
fieldsofstudy.Hence,allthesemechanismscontributetoimmigrants’increasedvul-
nerability toeducation–occupationmismatch; theycontribute tononrecognitionor
devaluationof theirforeigncredentials.Althoughlanguageproficiencymattersfor
immigrants’ labormarket success in general, its importancemay vary byfield of
study.Forexample,languageproficiencymaybelessimportantinSTEMfields.This
pos si bil ity is an inter est ing ques tion for future research.

Thestudyhassomelimitations.First,othermechanismsmayundergirdthedis-
advantages of immigrants in education–occupation mismatch. One such example
is social capital,which can be a double-edged sword. Social capitalmay involve
important information that shapes immigrants’ jobopportunitiesandcan therefore
facil i tate their tran si tion into the labor mar ket in the des ti na tion coun try, espe cially 
whenitinvolvescontactwiththenative-born(Lancee2012).However,becauseof
segregatedsocialnetworks,thesameprocessmaychannelimmigrantsawayfromthe
mainstreameconomyandintopositionsinethnicenclaves(Hagan1998), increas ing 
their risk of education–occupationmismatch.We lacked appropriatemeasures for
socialnetworkstoevaluatethismechanism.Inaddition,ouranalysesofunderlying
mechanisms related to the international transferability of foreign credentialswere
basedonindirecttestsbecausewelackeddirectinformationaboutsuchmechanisms.
We call on future research ers to col lect bet ter data for a more thor ough under stand ing 
of this issue.
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Education–occupationmismatchadverselyaffectshigh-skilledimmigrants’career
andlifeprospects.Theextenttowhichoccupationalmismatchoccursisalreadysub-
stantial amongU.S. native-born workers, and it is significantly higher for immi-
grants.Alongerdurationofstaydoesnotcorrespondsubstantiallytoareducedrisk
ofoccupationalmismatchforimmigrants,whichpointstomismatchasapersistent
phenomenon.Thispatternraisesconcernsaboutthestrategythatmanyskilledimmi-
grants adopted to accept mismatched posi tions ini tially so that they can accu mu late 
localhumancapitalandworkexperiencefortheirfuturecareeradvancement.Aswe
have found, this strat egy is likely inef fec tive because mismatched immi grants tend to 
be stuck in such posi tions over the long term.

Ingeneral,immigrants’higherriskofeducation–occupationmismatchunderscores
thebroadneed toalign immigrationpolicieswithdomestic labormarketdemands
and facil i tate the cre den tial rec og ni tion and occu pa tional place ment of skilled immi-
grants.Apoint-basedimmigrationsystembasedonlabormarketdemandisunlikely
toeliminatetheimmigrant–nativewagegap(SmithandFernandez2017).Ouranal-
y sis of under ly ing mech a nisms sug gests the need to address highly edu cated immi-
grants’variousobstaclestotransferringtheirskillsalongwiththeirsubsequentlabor
mar ket out comes resulting from such inequal ity. Given the vary ing qual ity of higher 
edu ca tion across countries, these steps could include ver i fy ing for eign edu ca tional 
cre den tials and domesticizing for eign degrees to improve their trans fer abil ity to the 
U.S.labormarket.Otherpossibledirectionstoreducetherisksofoccupationalmis-
match include facilitating credential recognitionby simplifying recertification and
offering streamlined retraining programs, aswell as establishing special language
programstoprovidevocationallanguageassistance.■
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