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Abstract

Changes in parameters of tax and transfer programs can induce
individuals to alter their behaviour in a wide variety of ways, including
changes in labour supply, in the nature of employee compensation, in the
choice of working in the underground economy, in savings decisions, in human
capital investments and in fertility decisions. The magnitude of these responses
is of critical importance in the formulation of adequate tax and transfer
policies. Thus the behavioural effects of income taxes and those implicit in
means-tested transfer programs may strongly influence the impact of these
policies on income, tax receipts, budgetary costs and welfare. In this paper, we
abide with the tradition of evaluating the impact of tax and transfer programs
on labour supply at both the extensive (the decision to work or not) and the
intensive margins (the number of hours worked). We provide both a theoretical
and empirical survey of the labour supply impact of tax and transfer programs.
An important part of the empirical results discussed in this paper focuses on the
labour supply impact of tax and transfer reforms that occurred in the US, in the
UK and in Canada.
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1 Introduction

Changesin parametersof tax andtransferprogramscaninduceindividualsto alter their be-
haviour in a wide variety of ways, including changesin laboursupply, in the natureof em-
ployeecompensation,in the choiceof working in the undergroundeconomy, in savings de-
cisions,in humancapital investmentsandin fertility decisions.The magnitudeof thesere-
sponsesis of critical importancein theformulationof adequatetaxandtransferpolicies.Thus
thebehavioural effectsof incometaxesandthoseimplicit in means-testedtransferprograms
maystronglyinfluencethe impactof thesepolicieson income,tax receipts,budgetarycosts
andwelfare.

In principle,aproperevaluationof tax andtransferprogramswould requirea full interac-
tiveanalysisof theirnumerouseffectsonindividualbehaviour. However, giventhecomplexity
of suchanundertaking,almostall studiesfocuson a singleeffect. In particular, muchof the
literaturehasdealtwith theimpactof thesepolicieson laboursupply. Thereareat leastthree
reasonsthat explain why labour supply hasbeenthe major focus of most analyses.First,
recentreformsin tax andtransferprogramsoften aim at stimulatingemploymentandhours
work of targetedgroups. For instance,the potentially large disincentive effects inducedby
the high implicit tax ratesof many socialprogramshave comeunderseverecriticism in re-
centyears.Second,labourresourcesrepresentthemostimportantinput into theproductionof
goodsandservicesin theeconomy. Smallvariationsin total laboursupplymaythereforehave
a significantimpacton the level of aggregateoutput. Third, hoursof work andlabourforce
participationare easilymeasuredandwell understoodconceptsthuseasingestimationand
interpretationof relevantelasticities.This is probablywhy very few studieshave attempted
to estimatethe impactof tax andtransferparameterson “work effort”. Thequality of labour
offeredon thejob is muchmoredifficult to conceptualizeandthusto measure.

In this paper, we abidewith the tradition of evaluatingthe impact of tax and transfer
programson labour supply at both at the extensive (the decisionto work or not) and the
intensivemargins(thenumberof hoursworked).1 Weprovidebothatheoreticalandempirical
survey of the laboursupply impactof tax and transferprograms.An importantpart of the
empiricalresultsdiscussedin thispaperfocusesonthelaboursupplyimpactof taxandtransfer
reformsthatoccurredin theUS, in theUK andin Canada.

Section2 providesthetheoreticalframework usedto analyzetheeffectof taxandtransfer
programsonthedecisionto work andonhoursof work. Westartwith thestandardlaboursup-
ply modelandweextendit to take into accounttaxationandsocialtransfers.This framework

1We acknowledgethat potentially importantbehavioural effectsareexcludedfrom our analysis.A simple
wayof providing amorecomprehensiveanalysisof thevariousbehaviouraleffectsof anincometax reformis to
investigatethesensitivity of taxableincome.Our empiricalsurvey discussesthefindingsof thefew papersthat
haveattemptedsuchananalysis.
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is thengeneralizedto allow for factorssuchassocialwelfarestigma,fixed costsof partici-
pationto working, interactionsbetweenhouseholdmembers,rationingin the labourmarket,
the life-cycle context, and the demandsideof the labourmarket. We alsoprovide a short
discussionof micro-simulationmodelswhichareoftenusedto evaluatetheimpactof tax and
transferreforms. Section3 discussesthe two basiceconometricapproachesthatareusedto
estimatetheparametersof laboursupplyfunctions:theNatural ExperimentApproach andthe
Structural Approach. Section4 providesananalysisof theeconometricresults.We focusin
particularon two importanttax reforms: the US EarnedIncomeTax Credit (EITC) andthe
UK Working FamiliesTax Credit (WFTC). Thesereformshave beenextensively studiedby
economistsin recentyears. We alsodiscussa paperon the impactof the 1988tax flatten-
ing in Canadaon taxableincome.A survey of resultsfrom thestructuralapproachis finally
presented.Section5 presentssomeconcludingremarks.

2 Theoretical framework

An assessmentof the impactof public policieson laboursupplyrequireseconomicmodels
to provide a context for comparison. Indeed,the mannerin which the empirical analyses
areconductedis intimately linked to theoreticalconsiderations.It is thereforeimportantto
presenta unifying framework in which the variousempiricalstudiesdiscussedin Section4
canbecompared.

2.1 The Basic Labour Supply Model

Themostsimplelaboursupplymodelis basedon thestaticconsumertheory. It assumesthat
theindividualhaspreferencesover leisure(moreaccurately, nonmarketactivities), � , andover
consumption,� . Thesepreferencescanbe affectedby a set � of individual attributessuch
asage,educationandnumberof children.This setof characteristicsallows themodelto take
preferenceheterogeneityinto account. Preferencescanbe representedby a standardutility
function. The individual’s exogenoushourly wagerateis � andhis exogenousnonwagein-
comeis 	 . Theindividualhasa timeendowment, 
 , andcanfreelychoosehishoursof work,�
� 
���� , andhis level of consumption.Note that this doesnot meanthat he canchoose
his hoursof work with a singleemployer. The modelcanbe thoughtof ascharacterizinga
situationwheretheindividualchooseshishoursof work by selectingacrossemployersoffer-
ing differenthourspackages.Theindividual’sbudgetconstraintrequiresthathisexpenditures
cannotexceedthesumof his wageandnonwageincome.Assumingno (positiveor negative)
savingsandnormalizingthepriceof consumptionto one,thebudgetconstraintcanbewritten
as: ����� ��� 	 . Finally, it is assumedthat the individual chooseshis hoursof work andhis
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consumptionsoasto maximizehisutility subjectto thebudgetconstraint.Understandardas-
sumptionsandassumingfirst thattheindividualhasstrictly positivehoursof work, his labour
supplyfunctionwill begivenby:

������� ����	����! (1)

Moreover, the individual’s decisionof working or not is obtainedfrom a comparisonbe-
tweenhis reservationwage,�#" , andhisactualwagerate, � . His reservationwageis thewage
atwhichheis indifferentbetweenworkingandnotworking. It is implicitly givenby replacing�

with $ and � with �#" in equation(1): $ �%�&� �#"'��	����! . Theindividualwill decideto work
if hiswagerateis largerthanhis reservationwage;otherwise,hewill notwork.

What doesthis modelpredictaboutthe impactof a changein nonwageincome, 	 , and
wagerate, � , on his desiredhoursof work ? If leisureis a normalgood,themodelpredicts
thatanincreasein 	 will reducehis laborsupply(assumingtheindividual is aworker). More-
over, anincreasein � producestwo oppositeeffectsonhis laboursupply:asubstitutioneffect
andanincomeeffect. Thesubstitutioneffect occursbecausethewagerateis theopportunity
costof leisure. Therefore,for a given real income,an increasein the wageratewill reduce
thedemandfor leisure,therebyincreasingwork incentives.Thesubstitutioneffect thushasa
positiveimpacton laboursupply. In contrast,the incomeeffect is the resultof theworker’s
enhancedrealincomeafterthewageincrease.For agivenlevel of hoursof work, theindivid-
ual hasa greatercommandover resourcesthanbefore.As a result,hewill normally increase
hisdemandfor leisure.Theincomeeffectof awageincreasethusreducestheworker’s labour
supply.

Becausethe actuallaboursupplyresponseis the sumof the incomeandthe substitution
effects,wecannottell whatthenetimpactof awageincreasewill be;economictheorysimply
doesnot tell uswhicheffect is stronger. Theanswerdependson individualpreferences.If the
incomeeffect is dominant,the individual will respondto a wageincreaseby decreasinghis
laboursupply. However, whenthesubstitutioneffectdominates,theactualresponseto awage
increaseswill beto increaselaboursupply. Only anempiricalanalysiscanascertainthefinal
outcome.

2.2 Taxation, Social Transfers and Labour Supply

Eventhoughthebasicmodeldiscussedabove is theoutcomeof awageincrease,it cannever-
thelessprovideusefulinsightsinto theimpactof taxandtransferpolicies.

We first turn to tax policies. A changein therateat which incomeis taxedcaneasilybe
modeledwithin the framework discussedso far, at leastin the mostsimplecases.Suppose
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Figure1: Impactof ataxcutonhoursof work in aproportionaltaxsystem(caseof substitution
effect largerthanincomeeffect)

thattaxationis a linear functionof wageincome.Thetax revenueis thereforegivenby XY� � ,
whereX is thetaxrate.Thenetwageratefacedby theindividual is thus � �YZ �[XL . A reduction
(increase)in X is equivalentto an increase(reduction)in the net wagerateandits effect on
theindividual’s laboursupplywill dependontherelativestrengthsof substitutionandincome
effects,asdiscussedabove. Figure1 illustratesthe caseof the effect of a reductionin the
tax rate (from XY\ to X�] ) on the individual’s hoursof work. The straightlines correspondto
the budgetconstraintswhile the individual’s preferencesarerepresentedby the indifference
curves. Also the individual’s optimum choiceis given by the tangency point betweenthe
relevantbudgetline andtheindifferencecurve. In Figure1, it is assumedthatthesubstitution
effect (S) is largerthantheincomeeffect (I). In thatcase,thenetresult(T) will beanincrease
in hoursof work from

� \ to
� ] . Notehoweverthatif theindividualdoesnotwork, a reduction

in thetax ratemight inducehim to enterthelabourmarket if hisnetwageratebecomeslarger
thanhis reservation wage. Otherwise,the reductionwill have no effect on the individual’s
decisionto work.

Thissimplemodelcanbeseriouslymisleadingsinceindividualsseldomfacealinear(pro-
portional) tax schedule.Rather, they are usuallyconfrontedto a progressive tax schedule.
Thusin Canada,the tax scheduleis definedby a limited numberof linearsegmentsrelating
the incometax to the taxableincome,andwhoseslopesareincreasingwith taxableincome.
In turn, the individual’s budgetconstraintis definedby a piecewise convex function which
relateshisnet-of-taxincometo his hoursof work.2

2In fact,thetax systemis not truly convex becauseof theeffect of vanishingtax creditsandtheexistenceof
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Figure2: Impactof a reductionin thelowesttax rateof a progressivesystem(caseof substi-
tutioneffect largerthanincomeeffect))

With sucha taxsystem,theindividual’sdesiredhoursof work will generallybeafunction
of all parametersof thetaxschedule(includingdeductions,taxcredits,marginal tax ratesand
critical taxableincomeassociatedwith changesin tax brackets). To illustrate,considerthe
impactof a reductionin the lowestmarginal tax rate, Xfr , in a progressive (convex) two-rate
tax system(seeFigure2). Now assumethat an individual hastaxableincomesuchthat his
marginal tax rateis at theupperendof thetax schedule.For this individual, thereductionin
Xfr will simply reducethe level of incometax hehasto paywithout having any effect on his
marginal wagerate(givenby � �YZ �sXft0 , where Xft is his marginal tax rate). The changewill
thereforegeneratea pureincomeeffect that will decreasehis hoursof work from

�:uv
to
� v

.
Notethatthisanalysissupposesthattheindividualdoesnotshift from onesegmentto another
of his budgetconstraint(no changein his marginal tax ratethrougha changein his hoursof
work). On the otherhand,considera worker who facesthe lowestmarginal tax ratebefore
andafterthepolicy. In hiscase,thereductionin Xfr , will produceasubstitutionandanincome
effect thatwill affect his laboursupplyin oppositedirections.(In Figure2, it is assumedthat
theformereffectdominatesthelatter. Thereforetheindividual’shoursof work increasefrom�2w

to
�:uw

.) This analysisshows that the impactof a changein a parameterof the incometax
systemon aggregatelaboursupplywill depend,amongotherthings,on how individualsare
distributedin theincomescale.

Theanalysisis morecomplex whenthe individual shifts from onesegmentof his budget
constraintto another, after thechangein themarginal tax. In this case,few generalproposi-

ceilingson thepayroll taxespaidby theworker.
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tionscanbededucedabouttheeffectof taxesonlaboursupply. Weneed“global” information
ontheindividual’spreferences,sincelocal incomeandsubstitutioneffectsarenotsufficientto
analyzetheimpactof thechange.Moreprecisely, thepiecewiselinearsystemmustbedefined
by a sequenceof budgetsegmentsxzy �{� � �|Z �
X0y} ~��	�y~ of marginal wageratesand(virtual)
nonwageincomefor the individual over a setof critical hours( ��y�����y���] ) correspondingto
changesin thetax brackets. Then,anoptimizationalgorithmmustbe implementedto obtain
theindividual’sdesiredhoursof work (beforeandafterthepolicy) thatmaximizeshis utility
functionsubjectto this segmentedbudgetconstraint(seeHausman(1985)).Whenthebudget
constraintis convex (progressivity of thetaxsystem),thisalgorithmis quiteeasyto implement
sinceany local optimumcorrespondsto a globaloptimum.At theempiricallevel, knowledge
of individualpreferences(or theutility function)arisesin theprocessof estimatingthelabour
supplyfunction.Therefore,numericalcomputationsof theeffectof taxationonhoursof work
canbecarriedoutoncetheparametersof this functionareestimated.

We alsoneedto considerthe impactof social transferson the budgetconstraint. Many
transfersprovidedby governmentsaremeans-testedor income-related.This meansthat they
aretargetedat poorerhouseholds.Also, sometransfersplay the role of work subsidies,that
is, their amountincreaseswith thelevel of wageincome(e.g., APPORT programin Québec).
Clearlythen,theindividual’soverallbudgetconstraintmustalsotakeinto accountthesetrans-
fers. Thesewill depend,amongotherthings,on theindividual’scharacteristics(e.g., his age,
thenumberof childrenandtheir age),on his wagerateandon thenumberof hoursheworks
on the labourmarket. In computingthe tax schedulefacedby a given individual, we must
take into accountnotonly themarginal tax ratesassociatedwith thetaxsystembut alsothose
relatedto thetransferprograms.Thelatter indicatehow benefitschangewith eachadditional
dollar of earningson thelabourmarket. It is usuallyassumedthat it is thecumulative (effec-
tive) marginal tax ratesof all tax andtransferprogramsthat affect laboursupplybehaviour
andnotonly thoseassociatedwith theincometaxsystem.

In themostsimplecases,economictheorycanshedsomelight on theimpactof transfers
on laboursupply. Assumefor instancethata transferprogramis definedby two parameters:
a guaranteedlevel of income � anda benefitreductionrate, ��� Z

. The latter definesthe
rateat which transfersarereducedastotal incomeincreasesup until thebreak-evenpoint of
the program, � , is reached.This parameterdefinesthe minimum level of incomeat which
no benefitsareprovided.Any additionalhoursworkedbeyondthatpoint arepaidat thewage
rate(netof theusualtaxes,which, for simplicity, areassumedto beproportionalto income).
Ignoring nonwageincome, the individual’s budgetconstraintcan thereforebe written as :
� � � � � �YZ �
�� � for ������� � �%$ and � � � �|Z �
XL � for �%�
��� ��� $ . Note that the
break-evenpoint is givenby solvingtheequation������� � $ for � , whichyields: � � ����� .
For instance,if � is ������$�$�$ and � is 0.5, thebreak-evenpoint will be � Z'� ��$�$�$ . This means
that theindividualwill receive a positive transferfrom thegovernmentaslong ashis income
is below this level.
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Figure3: Impactof a decreasein the benefitreductionrateof a transferprogramon labour
supply(threepossiblecases)

Let usnow studytheeffect of a decreasein thebenefitreductionratefrom � ��Z
(benefit

reductionrateof 100%)to � ��Z
, on the individual’s desiredhoursof work. That type of

reformhasoftenbeenproposedin Canadato encouragesocialassistancerecipientsto work.
Threecasesmustbedistinguisheddependingontheindividual’spreferencesandhiswagerate
(seeFigure3). In thefirst one,theindividualdoesnot work beforetheimplementationof the
reform.In thiscase,thedecreasein thebenefitreductionratedoesencouragetheindividualto
enterthelabourmarket. Whetherhewill work or notdependsonwhetherhisnetwagerateis
higherthanhis reservationwage.In Figure3, it is assumedthattheformersituationprevails.
Therefore,the individual choosesto enterthe labourmarket andto supply

�:uw
hoursof work.

In the secondcase,the individual is not a programrecipientbeforethe reform (becausehis
wageincomeexceedsthebreak-even point). However, the decreasein the benefitreduction
ratemakeshim eligible to benefitssincethey arepaid at higher levels of hours. In sucha
case,both substitutionand incomeeffectswill play in the samedirectionso asto decrease
his hoursof work (from

� v
to
� u v

). Finally, in the third case,the break-even point is still
lower thantheindividual’s income,evenafter thereform. Giventheindividual’s preferences
andhis wagerate,he may find it optimal to reducehis laboursupply(from

�.�
to
�:u�

). The
importantconclusionof this analysisis thattheglobal impactof thereformon laboursupply
is theoreticallyambiguous.How all theseindividual effectsbalanceout will determinethe
overall effectivenessof thepolicy with respectto its impactonaggregatehoursof work.

Theprecedinganalysiscanalsobeextendedto takeintoaccounttheprogressivetaxsystem
and the variouspayroll taxes. Basically the idea is to determineall the linear segmentsof

9



the individual’s budgetconstraintassociatedwith the tax and transferprogramsand to use
anoptimizationalgorithmto find the individual’s optimalhoursof work. Unfortunately, the
budgetconstraintis no longerconvex whenthe transferprogramsandvanishingtax credits
are considered.This is becausethe marginal tax ratesare usually highestfor low-income
individuals. In this casemultiple local optimaarepossible.Therefore,we needto compare
the levels of utility associatedwith eachlocal optima to determinethe global optimum. It
can also be shown that nonconvex budgetconstraintgeneratediscontinuouslabour supply
functions(Hausman(1985)).

2.3 Extensions to the Theoretical Framework

2.3.1 Social Welfare Stigma

Up to now, wehaveimplicitly assumedawaysocialstigmaassociatedwith theparticipationin
a transferprogram.However, it maybethecasethatreceiptof socialassistanceis negatively
perceived. Social stigmais likely to reducethe individual’s welfare. For the recipient,a
dollar received from a socialprogrammay thereforebe lessdesirablethana dollar received
from othersources(Moffitt (1983),Hoynes(1996)).Moreover, socialstigmamayinducethe
individual not to apply for benefitseven eligible. This may explain why the take-uprateof
programssuchasEmploymentInsuranceor SocialAssistancearemuchlower than100%(a
lackof informationonthefunctioningof theseprogramsmayalsoberesponsible).Finally, the
requirementsto haveaccessto socialbenefitsmayvaryfrom oneprogramto another. Thus,to
receive disability insurancebenefits,a personmustincur medicalexaminations,followedby
a positive recommendationfrom a doctor(Gruber(2000)). Moreover, this recommendation
mustalsobeapprovedby theauthoritiesof theprogram.Sincethecostsan individual must
bearto have accessto benefitsmaystronglyvary acrossprograms,their impacton individual
laboursupplydecisionsmaydiffer substantially.

2.3.2 Fixed Costs of Participation

Another considerationwhich may have an important impact on the budgetconstraint,es-
pecially for women’s labour force participation,is the presenceof fixed coststo working.
Transportationcosts,child carefees,etc. all involve a fixed costelementin the laboursup-
ply decisions.A directconsequenceof theseis to increasethe individual’s reservationwage
(Cogan(1981)).Moreover, whenenteringthelabormarket, theindividualwill only consider
working at leasta given minimum of hoursof work so asto make-upfor thesefixed costs.
Thismayexplainwhy only averysmallfractionof individualsareobservedworkinglessthan
fifteenhoursperweek. In turn, programsthatprovide child caresubsidieshave theeffect of
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encouragingthe laborforceparticipationof wivesandsingleparentswith youngchildrenby
reducingtheir reservationwage.Note,however, thatfor thosewhoworkedin thelabormarket
beforetheintroductionof theprogram,child caresubsidiesareequivalentto anincomeeffect
thatmayreducedesiredhoursof work (Heckman(1974)).

2.3.3 Family Labour Supply

Sofar we have consideredonly individual laboursupply. In factmany peoplelive in house-
holdswheretherearemore thanoneadult. Many peoplecohabitand it is quite likely that
their economicdecisionmakingis interdependent.For example,a husbandanda wife may
make joint decisionsconcerningtheir laboursupply, their domesticproductionandtheir con-
sumptionof goodsandservices.Moreoverthebasicunit for many transferprogramsis not the
individualbut thehousehold.Thisalsocomplicatestheanalysisconsiderably. In thatcase,the
benefitreductionratefacedby awife whoconsidersenteringthelabourmarket is thesameas
theonefacedby herhusbandif thehouseholdreceivesbenefitfrom theprogram.

Variousapproacheshave recentlybeendevelopedto allow for interactionsbetweenindi-
vidualswithin thehousehold.Theapproachusedin mostempiricalstudieson laboursupply
is basedon a so-calledrecursivemodel. It is first assumedthat thehusbandis the “primary
decisionmaker”. He makeshis laboursupplydecisionsindependentlyof his wife’s work de-
cisions.In particular, thewife’s individual incomehasno effect on his laboursupply. On the
otherhand,thewife is assumedto bea“secondarydecisionmaker”. Herhusband’s individual
incomeis thereforeassumedto be a componentof her nonwageincome. In this approach,
anincreasein thehusband’s wageincomereduceshis wife’s laboursupplythougha negative
incomeeffect. The main advantageof this traditional family approachlies in its simplicity.
In particular, it makestheestimationof thelaboursupplyfunctionfor two-personhouseholds
almostassimpleasfor singles.Of course,onelimitation of this modelis thatit doesnot take
into accountthe possibility of substitutabilityor complementaritybetweennonmarket time
of householdmembers.Anotherapproach,which allows for this possibility, is basedon the
so-calledunitary model. It assumesthatthehouseholdbehavesasif its membersmaximized
a standardhouseholdutility function subjectto an householdbudgetconstraint. However,
most implicationsof this approachhave received little empiricalsupport. In particular, the
poolingrestrictions– accordingto which only total nonwageincome,andnot its distribution
acrosshouseholdmembers,mattersfor laboursupplydecisions– havebeenstronglyrejected
in many recentstudies(Fortin andLacroix (1997)). In contrast,a recentapproach,referred
to asthecollectivemodel,only imposesthat theoutcomesof decisionswithin thehousehold
areefficient (Chiappori,Fortin andLacroix (2002). However, to our knowledge,this model
hasnever beenusedto estimatetheimpactof tax andtransferprogramson householdlabour
supplybehaviour.

11



2.3.4 Rationing in the Labour Market

Theframework discussedsofar supposesthatindividualscanchoosetheir desirednumberof
hoursof work with no restrictions.This is clearly an unrealisticassumption.The observed
distribution of hoursof work is the resultof the interactionbetweenthe laboursuppliedby
workersandthe labourdemandedby firms. While anindividual maywant to work 33 hours
perweek,theremaybeno job thatoffersthis numberof hours,at thegivenindividual’swage
rate. This type of constraintsmay however be introducedin the analysisby assumingthat
thechoicesetfacedby theindividual is definedby a discretenumberof hoursof work . The
individual’swageratemayalsovarywith thelevel of thesehoursof work (VanSoest(1995)).
Thus,everythingbeingequal,full-time work oftenprovidesahigherhourlywagerateratethan
part-timework. Rationingin the labourmarket canalsobe taken into accountby modeling
unemploymentasadifferentstatefrom non-participation.

2.3.5 Budget Constraint of the Public Sector

At theaggregatelevel,acompletemodelof theimpactof taxandtransfersprogramsmusttake
into accountthebudgetconstraintof thepublicsectorandhow policy instrumentsareadjusted
to satisfythis constraint.The modelmustalsoconsiderthe impactof theseadjustmentson
individual laboursupplies.Assumethat the governmentdecidesto increasethe guaranteed
incomeof a means-testedtransferprogram. The effect of this policy will crucially depend
on how this policy is funded. For instance,it could be fundedby an increasein the benefit
reductionrateof theprogram,by anincreasein themarginal incometaxesand/orby a reduc-
tion in othergovernmentexpenditures(e.g., health,education).It is clearthattheeffectof the
policy on aggregatelaboursupplywill vary accordingto which instrumentis usedto finance
thepolicy. Whenthemarginal taxratesareincreased,thenegativeincomeeffectonthelabour
supplyof low-incomepersonswho receive higherbenefitswill beaccompaniedby a positive
incomeeffect on the laboursupplyof high-incomepersonswho payhighertaxesto fund the
policy. Therefore,the net incomeeffect of the policy (andits funding) on aggregatelabour
supplyis ambiguousandis againanempiricalissue.Furthermore,themodelmusttake into
accountthesubstitutioneffectsassociatedwith theincreasein themarginal tax rates.

2.3.6 Multiperiod Models of Labour Supply

The approachwe have presenteduntil now is essentiallystatic. However, many individuals
make their laboursupplychoiceson thebasisof a long termhorizon.For instance,whenthey
areyoung,they mightwantto substituteeducationfor laboursupply;womenmightsubstitute
fertility for hoursof work andsomeindividualsmight preferto retirefrom thelabourmarket
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earlyin their life cycle. Expectationsof futurewagechangesor futuretaxandtransferpolicies
may also influencecurrentlabour supply decisions. Individual labour supply responsesto
public policiesmay vary dependingon whetherthe latter areexpectedto be permanentor
temporary.

Recenttheoreticalandempiricaldevelopmentshave attemptedto replacethe staticview
of laboursupplychoiceswith a moredynamicapproach.Onebasicideais to analyzehours
of work decisionsbasedon a dynamicoptimizationmodel ratherthanon a one-periodap-
proach. Understandardassumptions,individual choicescanbe analyzedusinga two-stage
budgetingdecompositionwhich is consistentwith a life-cycle approach.In the first stage,
theindividualdetermineshisallocationof wealthacrossperiods.Second,within eachperiod,
his optimizationbehaviour is solvedusingastandardstaticmaximizationproblem.However,
thewithin-periodindividual’s nonwageincomeis now definedasthedifferencebetweenhis
consumptionexpendituresandhiswageincome(Blundell andWalker (1986)).

2.3.7 The Demand Side of the Labour Market

Another limitation of our analysisthus far is that grosswageratesare assumedto be ex-
ogenous.In otherwords,they arenotallowedto varywhenthegovernmentintroducesa new
transferprogramor decidesto maketaxcuts.This issueis very importantespeciallywhenone
wantsto assesstheeffectof a majortax or transferpolicy thatis likely to induceasubstantial
changein laboursupplyattheaggregatelevel. For instance,assumethatthegovernmentintro-
ducesan“in-work” transferprogramto encouragelow-incomeindividualsto enterthelabour
market. As long astheaggregatedemandfor theseworkersis highly inelasticwith respectto
thewagerate,theeffect of this policy maybeto reducethewagerateof low-skilled workers
without stimulatingthe creationof new jobs for theseworkers. In short,onewill observe a
crowding-outeffect in the labourmarket: thoselow-skilled individualswho find a job will
simply replaceotherworkers.

2.4 Microsimulation Models

Theabove discussionsuggeststheuseof a “microsimulation”approachin orderto examine
the impactof tax and transferprogramson laboursupply. The essenceof this approachis
to usesurvey evidenceandconsidervariousdisaggregatedgroupsof households(e.g., prime-
agemales,wiveswith children,wiveswith no children,lonemothers).For eachgroup,the
budgetconstraintis constructedbasedonexisting taxandtransferprograms.Also, thebudget
constraintof thepublic sectoris incorporatedinto themodel. The lattercanthenbeusedto
simulatethe impactof any tax andtransferpolicy on individual laboursuppliesandwelfare
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(e.g., Blundell, Duncanand Meghir (1998). In more completemodels,one also specifies
whichgovernmentinstrumentsadjustto satisfythegovernmentbudgetconstraint.Themodel
requiresa certainnumberof iterationsto converge sincechangesin labour supply at each
iterationinfluencethelevel of tax receiptsandtransferbenefitsandthereforethevalueof the
instrumentsthatmustbechosento satisfythegovernmentbudgetconstraint.This approach
hasbeenusedby Fortin, TruchonandBeauśejour (1993) to analyzevariousreformsof the
welfaresystemin Quebec.Finally, onecould alsoextendthis approachto take the demand
side of the labour market into accountwithin an appliedgeneralequilibrium model. This
would allow to considerthechangesin thewageratesinducedby tax andtransferpoliciesas
well asthesubstitutionsmadeby firms betweenvariousgroupsof workers.

3 Methodological Issues

Theprevioussectionhasunderlinedthepotential(theoretical)impactsassociatedwith changes
in marginal tax ratesandgovernmenttransferson laboursupply. As mentionedthere,because
theincomeandsubstitutioneffectsusuallyhaveoppositeimpactsandgiventheintricatenessof
thetaxandtransferprograms,onecanseldomdeterminethenetimpactof apolicy initiativeon
laboursupply, let alonethemagnitudeof theimpact.Economistshavethusspentconsiderable
effortsover thepasttwentyyearsto measurepreciselytheimpactof policy changeson labour
supply. Given the complexity of the tax and transferregimesand the natureof individual
decision-making,economistshavedeviseddifferentstrategiesto ascertaintheimpactof policy
changesonbehaviour. In whatfollows,wewill briefly discussthetwo mainstrategiesusedin
empiricalstudies.Wewill thendiscusstheresultsfrom themostrelevantstudies.

3.1 The Natural Experiment Approach

In recentyearstheso-calledNaturalExperiment(NE) approachhasbeenwidely usedin stud-
iesattemptingto assesstheimpactof variousgovernmenttaxandtransferpolicieson individ-
ual behaviour. Thepoliciesthathave beenanalyzedusingthis approacharevariedandmore
or lesscomplex.

Traditionally, analystshave relied on “Before-After” comparisonsof labourmarket out-
comeswhenassessingtheimpactof aparticularpolicy changeonagivengroupof individuals.
As its nameindicates,thisestimatorcomparestheoutcomesof agivengroupat two separates
pointsin time.3 Thevalidity of this estimatorrelieson relatively stringentassumptions.One

3Ideally, thecontrastshouldbecomputedfor thesameindividualsin bothtime periods.Yet it canbeshown
thatundermild conditionsrepeatedcrosssectionaldatathatsamplethesamepopulationaresufficientto construct
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of themstatesthat the only significantchangethat hasoccurredis the policy changeunder
consideration.Changesin otherpoliciesor in theeconomicenvironmentthataffect theout-
comesarethusassumedaway. In theevent thatsuchchangeshave occurredthebefore-after
estimatewill bebiased,andin somecasesseverelyso.Giventhatbehavioural adjustmentsto
new policiesmaytakesometime, this assumptionis veryunlikely to hold.

The NE approach– alsoknown asthe Difference-in-Differenceapproach– circumvents
the main caveatof the before-afterapproachby comparingthe changesin the outcomesof
a group that was specifically targetedby the policy changewith that of a group that was
not targetedor affectedby the policy change.The former groupis often referredto as the
“treatmentgroup” in theliterature,while thelatter is oftenreferredto asthe“control group”.
Changesin observed outcomesof the control groupmay be attributedto fluctuationsin the
businesscycleor to changesin policiesnotbeinginvestigated.By factoringout themeasured
changesin the control group from the measuredchangesfor the treatmentgroup,one can
reasonablyassumethattheresidualtruly reflectsthenetimpactof thepolicy change.

Thefundamentalassumptionof theNE approachis thatboththecontrolandthetreatment
groupsaresimilarly affectedby factorsnotconsideredexplicitly in theanalysis.Thisassump-
tion, while subjectto criticism, probablyis not assevereasthoseimposedby the traditional
before-afterestimator. Yet, the main challengeof the NE approachis finding an acceptable
comparisongroup.

This comparisonstrategy is basedon longitudinaldata. It exploits the ideathata person
canbe in bothstatesat differenttimes,andthatoutcomesmeasuredin onestateat onetime
aregoodproxiesfor outcomesin thesamestatesat othertimes.In otherwords,theoutcomes
beforethe policy changeare good proxiesfor outcomesthat would have occurredhad the
policy not beenimplemented.

3.2 The Microeconometric (Structural) Approach

Oneof the advantagesof the NE approachis that,underplausibleassumptions,it allows to
“locally” estimatesomestructuralparametersof thelaboursupplyfunctionwithout having to
explicitly parameterizeeitherthecomplex nonlinearbudgetconstraintfacedby theindividual
or his utility function. The main drawbackof this approachis its inability to infer potential
impactsof policy changesotherthanthoseconsideredin any givenanalysis.This drawback
arisesbecauselittle formal structureis relied upon in deriving estimatesof the impactsof
policy changes.

In contrast,theso-called“structuralapproach”purportsto estimateall thepreferencepa-

a consistentbefore-afterestimate.
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rametersandthereforeprovidesglobal informationwhich canbeusedto simulatetheeffect
of any reform on laboursupply. In essence,the structuralapproachusesall the restrictions
imposedby economictheory to estimatethe parametersof the model. A particularmodel
of laboursupplybehaviour is first assumedbasedon anoptimizationprogramthatconsiders
bothindividual preferencesandbudgetconstraints.Statisticalassumptionsarethenmadere-
gardingtheway in which thestochastictermsareintroducedinto themodel.For examplethe
latter may reflectmeasurementerrors,preferenceheterogeneity, or optimizationerrors. As-
sumptionsarealsomaderegardingthedistribution of thesestochasticterms(e.g., normality,
absenceof correlationbetweenregressorsandtheserandomterms).Of course,thecomplexity
of theestimationmethod(e.g., maximumlikelihoodmethods,GMM, instrumentalvariables
(IV), non-parametricor semi-parametricapproaches)dependson thecomplexity of theeco-
nomic modelconsidered,on the functionalform of the utility function,on the natureof the
budgetconstraint(e.g., piecewise linearconstraintwith fixedcostsof participationandwith
hoursrationing)andon thenumerousassumptionsconcerningthedistributionof thestochas-
tic terms.BlundellandMaCurdy(1999)providestep-by-stepexamplesof econometriclabour
supplymodelsderivedundervariousassumptionsbasedoneconomicandstatisticaltheories.

The structuralmethodsusedto estimatemodelsof labour supply with tax and transfer
programshave beencriticized on variousgrounds. First, someapproachesassumethat the
individualhasa perfectknowledgeof theparametersof all thetax andtransferprogramsthat
influencehis budgetconstraint.Of course,this requiresa very high degreeof informationon
thepartof theindividual. Second,theapproachrequiresthatsomevariablessuchaseducation
beassumedto affectwageratesbut notpreferences,whichis aratherstrongassumptionthatis
notbaseduponeconomictheory. Third, giventhecomplexity of theestimatingmethodsused,
the functional form usedto representpreferencesoften lacks flexibility (e.g., linear labour
supplyfunction),whichmayinducebiasesin theestimates.Finally, laboursupplyparameters
areoften not very robust to the choiceof the economicandstatisticalassumptionsmadeto
estimatethemodel.

4 Empirical Results

4.1 Results from the Natural Experiment Approach

As mentionedearlier, many recentstudiesrely on the NE approachto assessthe impactof
tax reforms.We begin by reviewing evidencefrom two foreigntax programs,theUS Earned
IncomeTaxCreditandtheUK WorkingFamiliesTaxCredit(WFTC),for threereasons.First,
boththeseprogramsexhibit similarfeaturesto theCanadianEarnedIncomeSupplement(EIS)
andtheQuebecAPPORT program.Second,both theEITC andtheWFTC have beenexten-
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Table1: EarnedIncomeTaxCreditParameters(1996)

Phase-In Phase-In Max Phase-Out Phase-Out
Rate Range Credit Rate Range

Onechild 34.0% $0-$6330 $2,152 15.98% $11,650-$25,078
Two childrenor more 40.0% $0-$8,890 $3,556 21.06% $11,650-$28,495
No children 7.65% $0-$4,220 $323 7.65% $5,280-$9,500

sively studiedby economistsin recentyears. Third, moststudiesrely on the NE approach.
Following the discussionaboutthe EITC andthe WFTC, we will discussotherstudiesthat
have lookedatgeneraltax reformsusingtheNE approach.

4.1.1 The US Earned Income Tax Credit (EITC)

The EITC was begun in 1975 as a modestprogramaimedat offsetting the social security
payroll tax for low-incomefamilieswith children.Theprogramwasexpandedin 1986,1990
and1993. Taxpayer’s eligibility for the EITC dependson earnedincome(or in somecases
adjustedgrossincome),andthenumberof qualifyingchildrenwhomeetcertainage,relation-
shipandresidency tests.It is alsorequiredthatthetaxpayerhavepositiveearnedincomethat
is below acertainthreshold($28,495in 1996).Thecreditis refundablesothatataxpayerwith
no federaltax liability couldreceive a refundfrom thegovernmentfor thefull amountof the
credit.Theparametersof theEITC arereportedin Table1 below.

The programincludesthreeseparateregions. The phase-inregion transfersan amount
equalto thesubsidyratetimesearnings.In theflat region, thefamily receivesthemaximum
credit.Finally, in thephase-outregion thecredit is clawedbackat agivenphase-outrate.For
example,a family with a singlechild andearningsbetween$6,330and$11,650will receive
themaximumcreditof $2,152.Earningsbeyond$11,650aretaxedbackat therateof 15.98%.
Onceearningsreach$25,078thefamily no longerreceivesany benefit.TheEITC programis
depictedin Figure4 for anunmarriedtaxpayer. Thefigureshows how theintroductionof the
EITC shiftsthebudgetsetof anotherwiseuntaxedindividual from ADE to ABCDE.

Fromapolicy perspective,theissueof interestis determininghow suchashift maychange
work incentives. As discussedin Section(2.2), the effect of sucha programlikely to be
ambiguoussinceit dependson theindividual’spreferencesandhis/herwagerate.Noticefirst
that thewell-beingof anindividual thatchoosesnot to work is unaffectedby theEITC since
receiptis conditionalonpositiveearnings(A). Ontheotherhand,somemayfind theadditional
incomeaccruingfrom theEITC worthenteringthelabourmarket. Thiswill bethecaseif their
wagerategrossof thephase-insubsidyexceedstheir reservationwage.Thephase-inregion
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of theEITC thushasanunambiguouspositive impacton labourforceparticipation(segment
AB). Individuals in the flat-rangeregion (segmentBC) have no incentivesto increasetheir
hoursof work. Quite to thecontrary, for a givennumberof weeklyhoursof work, theEITC
hasincreasedtheir income. If leisureis a normal good, they will by inducedto consume
moreof it, therebydecreasingtheirhoursof work. Overthephase-outregion,individualsface
relatively high implicit tax rates.ThosethatwerealreadylocatedbetweentheC andD hours
thresholdsmaychooseto reducetheirhoursof work. Finally, thosethatwerelocatedbetween
D andE mayalsochooseto reducetheirhoursof work in orderto benefitfrom thetax credit.

All in all, the EITC hasunambiguouspositive work incentivesonly for individualsthat
areout of the labourforce. The incentive effectsaremorecomplicatedfor marriedcouples.
Even the labour force participationeffect is ambiguous. This occursbecausethe EITC is
basedonfamily earnings.Indeed,to theextentthatthehusbandis theprimarydecisionmaker
(seeSection2.3.3),theimpactof theEITC onhisdecisionto work is asdescribedabove. The
wife’sdecisionto workwill beconditionalonherhusband’sincome.Supposethatthehusband
earns$11,650placinghim at thebeginningof thephase-outregion. If thewife remainsout
of the labourforce, the family will receive themaximumbenefit. For eachdollar sheearns,
thefamily’screditwill bereducedby 21 cents(for a family with two children).Shewill also
have to paysocialsecuritytaxes,statetaxes,etc.Only if herhusbandearnsvery little income
will therebestrongincentivesfor herto join thelabourmarket.

The impact of EITC on hours of work and participation
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Severalstudieshave attemptedto measuretheimpactof theEITC on hoursof work. Us-
ing standardelasticityestimatesfrom the literature,Browning (1995)conductedsimulations
thatpredictedthatapproximatelyhalf of the taxpayersin thephase-outregion would reduce
their hoursof work (seeSection2.4). Otherstudieshave measuredthe impactof the EITC
directly [DickertandHouser(1998),Scholtz(1996),EissaandLiebman(1995)andAttanasio
andMaCurdy(1997)]. EissaandLiebman(1995)examinetheimpactof recentEITC expan-
sionson femalehouseholdheadsusingnaturalexperimentmethodsthatcomparechangesin
the laborforceparticipationratesandhoursworkedof eligible (with children)andineligible
(without children) women. They find an increasein the rate of labour force participation,
but no evidenceof a declinein hoursworked by taxpayersin the phase-outregion. Meyer
andRosenbaum(2002)confirm the participationresultand further concludethat the EITC
explainsoverhalf of thesubstantialincreasesin thelaborforceparticipationof singlewomen
with childrenover thepastdecade.

AttanasioandMaCurdy(1997)usethepolicy drivenEITC changesoverthepastdecadeto
estimatealife-cycleconsistentmodelof householdlaborsupply(seeourdiscussionin Section
2.3.6).They estimatetheEITC effectson couplesin thelabourmarket. Their resultssuggest
substantialeffectsof thecreditexpansiononhoursworked.Unfortunately, theiranalysisdoes
notconsidertheparticipationdecision.

More recently, Eissaand Hoynes(1999) have studiedthe responseof marriedcouples
to several EITC expansionsover the period1984-1996.Their resultssuggestthat the EITC
expansionshavecausedmarriedmen’s labourforceparticipationto increaseonly slightly but
havecontributedto reducewomen’s labourforceparticipationby overa full percentagepoint.
This modesteffect maskssizeableheterogeneityacrossindividuals. Hence,womenin the
phase-outregion aremore than5% lesslikely to work, and if in the labour force, work as
muchas276hours(20%)fewerhoursperyear.

The parameterestimatesshow that the elasticity with respectto the net-of-taxwageis
about0.3 for women’s participation,andbetween0.1 and0.5 for their hoursof work. The
authorsalsopresentevidencethat hoursof work elasticitiesfor menandwomenare larger
for lower-earningindividuals. Their overall assessmentindicatesthat the EITC expansions
have led to reducedfamily laboursupplyandpre-taxfamily earnings.They arethusled to
concludethat theEITC is effectively subsidizingmarriedmothersto stayhome. In orderto
offsetthenegative incentiveeffectsof secondaryearners,they suggestthattheEITC bebased
on individual ratherthanfamily earnings,althoughthis wouldentailsizeablecosts.

In arecentpaper, MeyerandRosenbaum(2002)haveinvestigatedtheimpactof thewelfare
andtaxpolicy changesthatwereenactedbetween1984and1996.Theiranalysisallows them
to measurethecontribution of severaldistinctpolicy changesto theobservedunprecedented
increasein singlemothers’employmentandhoursof work. Theempiricalanalysisrevealsthat
boththeparticipationin paidwork aswell ashoursof work arehighly sensitiveto expansions
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in the EITC. In both casesthe estimatedelasticity with respectto the marginal tax rate is
approximatelyequalto 0.7. Likewise, the analysisalsorevealsthat the increasein work by
singlemothersalsorespondedto welfarebenefitreductions,welfarewaiversandchild care
expansions,but to a lesserdegree.Theauthorsconcludethatfinancialincentivesthroughthe
tax andwelfaresystemshavesubstantialeffectsonsinglemothers’laboursupplydecisions.

4.1.2 The UK Working Families Tax Credit (WFTC)

An importantcomponentof theBritish tax andwelfaresystemis the “in-work” benefitpro-
gramcalledFamily Credit(FC).Introducedin 1988asanextensionto Family IncomeSupple-
ment,it hasmany featuresin commonwith theEITC programin theUS.However, eligibility
is basedon a minimumweeklyworking hoursrequirement.Thenew Working FamiliesTax
Credit,which replacedFC in October1999,hasexactly thesameminimumweeklyhoursre-
quirement.In this respect,theBritish in-work benefitsystemhassimilaritiesto theCanadian
Self-Sufficiency Program.4 TheFC systemwasdesignedto encouragepart-timework andto
supportthe incomeof part-timeworking parents.It hassubsequentlybeenextendedwith a
smallsupplementfor full-time work.

The basicFC schemeis generousbut hasa high benefitreductionrate. Family Credit
becomespayableto individualsin familieswith childrenif theirworkinghoursexceed16per
weekandtheiroverall incomefallsbelow somespecifiedlevel, whichvarieswith thenumber
andageof children.Thecredit is thenprogressively withdrawn at a reductionrateof 70%as
incomerises(loweredto 55%in theWFTCreform).Thisrateis considerablyhigherthanthat
for theEITC in theUS(seeSection4.1.1).

Sincetheintroductionof FC in 1988,thestructureof thein-work benefitsystemhaswit-
nessedthreemajorreforms:a reductionin thehoursrule from 24 to 16 in 1992,theintroduc-
tion of childcaredisregardsto helprecipientswith child-carecostsin 1994,andtheintroduc-
tion of anadditionalcreditat 30 hours.During this period,thenumberof recipientsdoubled
to well over 500,000.TheWorking FamiliesTax Credit reformonly marginally changesthe
structurewith a moregenerouslevel of paymentanda lower benefitreductionrateof 55%.
Consequently, moreindividuals in work who would not have received FC will now receive
WFTC.

For mostlow-incomeindividualsworkinglessthan16hoursperweek,theincomesupport
andhousingbenefitsystemrendersthebudgetconstraintvirtually flat, sothatFCcanactasan
importantjump in thein-work incomefor low-wageworkingparents.Thehighbenefitreduc-
tion rate,however, impliesareasonablyflat constraintabove16hours,providing apotentially

4However, it shouldbepointedout that theSSP, which is only currentlyoperatingon anexperimentalbasis,
is time-limitedandonly availableto parentswith long durationsof welfarereceiptandunemployment.
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strongincentivefor thoseworkingmoreto reducetheirhours.Consequently, questionssimilar
to thoseof theEITC ariseasto theeffectivenessof thesystem.

The impact of the WFTC on hours of work and participation

Several researchprojectshave beenconductedrecentlyat the Institutefor FiscalStudies
(IFS)to assessthelikely impactsof theWFTContheparticipationandhoursof work of target
groups. The papersby Gregg, Johnsonand Reed(1999), Blundell, Duncan,McCraeand
Meghir (2000)andGillian, Walker andZhu (1999)all usesimulationtechniquesoperating
on microeconomicdata(seeour discussionin Section2.4). They differ both in termsof
methodologyand in datasources. Yet, as shown in Table 2 below, all threestudiesyield
essentiallythesameresults.

Indeed,the resultsshow an unambiguouspositive impacton the participationof single
mothers. Thereis alsoa sizeablepositive impacton participationfor marriedwomenwith
unemployedpartners.As would beexpected,thereis a moderatenegative impacton married
womenwith employedpartners.This partially offsetsthepositive impacton singlewomen,
but if theaim is to reducethenumberof familieswith noearnersthenthismaybelessimpor-
tant. To this end,the impacton non-working marriedmenwith spouseswho do not work is
equallyinteresting.Hereagain,thereis a fairly largepositiveimpactonemployment.Finally,
for menwith partnerswho do work, thereis moredisagreementacrossmodels- in fact, this
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Table2: PredictedImpactof theWFTC

Group Gregg etal. Blundelletal. Gillian etal.
Number % Number % Number %

Singleparents 28,600 1.85 34,000 2.20 24,700 1.60
Married women,partner
notworking

14,610 1.75 11,000 1.32

Married women,partner
working

- 29,050 -0.83 -20,000 -0.57

Marriedmen,partnernot
working

16,820 0.48 13,000 0.37

Married men, partner
working

1,790 0.05 -10,500 -0.30

Totalemploymenteffect 32,770 27,500

is essentiallythe main reasonwhy the totalsdiffer. For this group,the effect of an increase
in thewife’s incomeleadsto anegative impacton participationin thestudyby Blundell et al.
(2000).Thestudyby Greggetal. (1999)doesnotfind anegativeeffect;however, thismaybe
becauseit only looksat entry into work anddoesnot directly modelexit from work. Hence,
it doesnot pick up theeffect of previously employedmenmoving out of work in responseto
theWFTC.

4.1.3 Evaluating Tax Reforms using the NE Approach

Theprevioussubsectionshave focussedon theevaluationof particularprovisionsof the tax
systemin theUS andtheUK. Herewe will summarizetheresultsof theempiricalliterature
thatconcentrateson theimpactof varioustax reformson laboursupply.

Tables3–5reporttheresultsof themainstudiesthathave investigatedvarioustaxreforms
in theUnitedStates,theUnitedKingdomandCanada.Table3 focuseson theUS.All thepa-
perslistedin thetableinvestigatetheimpactof theTaxReformAct of 1986(TRA). TheTRA
reducedthetopmarginal tax ratessignificantly. SomepapersincorporateEITC expansionsin
theanalysis,othersdo not. Thosethatdo not, manageto isolatetheTRA from EITC effects
by choosingappropriatecontrol andtreatmentgroups,i.e. groupsthat werenot affectedby
EITC expansions.

Thefirst four paperslook at the impactof theTRA on laboursupply. It is foundthat the
laboursupplyof womenreactedpositively to thereductionin themarginal tax rates.This is
truefor high-incomemarriedwomen[Eissa(1995)]andfor femaleheadedhouseholds[Eissa
andLiebman(1995)andMeyer andRosenbaum(2002)]. Men, on theotherhand,arefound
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to be lessresponsive to the tax changes.Indeed,Eissa(1996)find only weakevidencethat
menincreasedtheir laboursupplyfollowing changesin the marginal tax rates. Moffitt and
Wilhelm (1998), on the other hand, investigatethe behaviour of wealthy men. They find
that high-incomemenhave not respondedto the reductionin top marginal tax rates. They
conjecturethatsincethesemenalreadywork many hours,they mayhave little scopeto adjust
their behaviour.

Recall from our discussionin the Introductionthat hoursof work is only one margin
againstwhich to adjustbehaviour in the faceof changingfiscal provisions. Indeed,rising
tax ratesmay induceindividualsto work in the undergroundsectoror to modify their sav-
ingsor portfolio decisions.5 The last threepapersin Table3 investigatehow taxableincome
changesasa resultof changingmarginal tax rates.Saez(1999),Feldstein(1995)andGruber
andSaez(2000)all find that individualssignificantlyincreasetheir taxableincomewhentax
ratesarereduced.Accordingto Saez(1999),bothlow-incomeandmiddle-incometax payers
increasetheir taxableincome. The authorsuggeststhat theseworkershave little scopefor
adjustmentoutsidethelabourmarket andis thusled to concludethatincreasedhoursof work
arethemaindriving factorbehindincreasingrevenues.Feldstein(1995),on theotherhand,
findstaxableincometo beextremelysensitiveto variationsin marginal taxrates.Thereported
elasticitiesrangebetween0 and3. It is clearthatsuchvariationsin taxableincomecannotbe
explainedby variationsin hoursof work alone. Otheradjustmentsare taking place. Feld-
steinfurther warnsthat his resultsrepresentshort-runadjustmentsto variationsin marginal
tax rates. The long-runresponseis likely greater. Thuswheninterpretedin light of Moffitt
andWilhelm (1998)’s results,Feldstein’s resultsimply that increasingthe top marginal tax
rateswill yield few if any additionaltax revenuesfor thegovernment.Theresultsreportedin
GruberandSaez(2000)areconsistentwith thoseof Feldstein(1995)but theelasticitiesare
somewhatsmaller.

Table4 reportstheresultsof two studiesthatwereconductedusingUK data.In thefirst of
these,Blundelletal. (1998)investigatetheimpactof thevarioustaxreformsthatwerecarried
out throughthe 1980sandearly 1990son marriedwomen’s laboursupply. The elasticities
reportedin this study do not distinguishbetweenparticipationper se and annualhoursof
work. All thenetwageelasticitiesarefoundto bepositiveandto varyaccordingto theageof
theyoungestchild. Interestingly, it is foundthattheelasticitiesarehighestwhentheyoungest
child is apreschooler.

The other study listed in the table focuseson lone mothers. In their paper, Blundell,
DuncanandMeghir (1992)report laboursupplyelasticitiesaccordingto hoursof work and
schoolinglevels. As in their 1998paper, they find that womenwith preschoolersaremore
sensitive thanothersto variationsin netwagerates.Likewise,womenworking few hoursare
moreresponsiveto increasesin theirnetwagethanthoseworkingmorehours.In fact,women

5Veal(2001)hasrecentlyinvestigatedtheimpactof the1988taxflatteningin CanadaonRRSPcontributions.
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working many hoursare found to have a backward-bendinglaboursupply curve. In other
words,increasesin thenetwageratetranslatesinto fewerhoursof work. This is anindication
thattheincomeeffect is greaterthanthesubstitutioneffect.

Finally, Table5 reportstheresultsof astudyby SillamaaandVeall (2000)thatusesCana-
diandata.This studyis similar to thoseconductedby Moffitt andWilhelm (1998)andFeld-
stein (1995). The authorsusetax recordsfrom the Longitudinal Administrative Database
(LAD) for theyears1986–1989to studytheimpactof the1988tax flatteningin Canada.As
stressedby theauthors,we know fairly little abouttheimpactof tax reformsin Canada.Yet,
the responsivenessto tax changesis importantin determiningthe social marginal cost per
dollar revenueraisedthroughthetax system.6

Unfortunately, theLAD containsno informationon hoursof work. Theauthorstherefore
seekto investigatethe responseof taxableincometo the 1988 tax flattening. The authors
report the impactof the tax flatteningon variousmeasuresof income. The first row of the
table show that a 1% reductionin the marginal tax rate increasegrossincomeby 0.25%.
Incomeaccruingfrom regularemploymentandself-employmentis muchmoresensitive,with
an elasticitynearlyequalto 1. Whenreportedseparately, incomefrom regular employment
hasan elasticityof about0.22andthe elasticityof incomefrom self-employmentis ashigh
as1.23. The elasticityof incomefrom regular employmentis similar to elasticitiesusually
reportedfor annualhoursof work.

The secondrow of the tablereportselasticitiesof individualsthat wereat least64 years
of agein 1986. Theseniorpopulationis singledout becausetheoptionof retiring or reduc-
ing hoursof work significantlyis presumablymorelikely. The estimatefor regular income
(1.764)suggestsindeedthatwhenfacedwith highermarginal tax rates,seniorswill respond
by decreasingconsiderablytheir labour supply. The responseof self-employment income,
thoughsizeableat 0.637,is lessthanthatfoundfor thetotal population.

Finally, theauthorsinvestigatetheresponsivenessof high-incomeindividualsto taxchanges.
Unfortunately, only the responseof grossincomeis reportedin thepaper. Nevertheless,the
elasticitiesindicatethatincreasesin themarginal tax rateswill bemorethancompensatedfor
by reductionsin grossincome,exceptperhapsfor marriedwomen. Theseelasticitiesareof
thesameorderof magnitudeasthosereportedusingUSdata.

6Fortin andLacroix (1994)estimatethemarginal socialcostof anadditionaltax dollar to beapproximately
equalto $1.55in Québecwhen laboursupply in both the regular and the undergroundsectorsare taken into
account.
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4.2 Results from the Microeconometric (Structural) Approach

4.2.1 Standard Labour Supply Studies

As mentionedin Section3.2, the so-calledstructuralapproachexploits the institutionalde-
tails of the tax regimesto modelindividual behaviour. The main benefitof this approachis
its ability to simulatepreciselytheresponseto changesin tax regimeson anindividualbasis.
Giventhecomplexity of thetax regimesandtheensuingmethodologicalchallenges,all stud-
ies mostrely on simplifying assumptions.Thesecanrelateto the detailsof the tax regimes
per seand/orto statisticalassumptions.Microeconometricstudiescould thusbecategorized
accordingto thepostulatedassumptions.Instead,we have chosento categorizethemaccord-
ing to thecountryunderinvestigation.The technicaldetailsarethuswillingly omittedfrom
thediscussion.Giventherobustnessof theresultsobservedin the literature,we feel thereis
no needto spendmuchtimeon this issue.

Tables6 and7 reportresultsfor menandmarriedwomenseparately. Fewer studiesare
devotedto studyingmen’sbehaviour. Indeed,men’s laboursupplyis usuallythoughtnot to be
veryresponsiveto changesin taxrates.In fact,mostresultspresentedin Table6 areconsistent
with this presumption.Thenetwageelasticityof hoursof work rangesbetween0 and0.25.
The only noteworthy exceptionin the tableis the studyby Lacroix andFortin (1992)using
Canadiandata. In their 1992paper, they studythe impactof marginal tax rateson hoursof
work in theregularandirregular(underground)labourmarkets.Thefactthattheirelasticities
arehigherthanthoseof otherstudiesis theconsequenceof allowing for anadditionalmargin
of adjustment(irregular labour) in the analysis. No otherstudyallows for suchadjustment
dueto thelack of appropriatedata.Theelasticityof regularhoursfor individualsworking in
the regular market only, 0.249,is closeto thosefound in otherstudies.On the otherhand,
individualsworking in bothsectorsaremuchmoresensitiveto variationseitherin theregular
wage(RW) and the irregular wage(IW). In a study that usedCensusdata,and in which
irregular hoursarenot allowed for, Fortin andLacroix (1997)find elasticitiesvery muchin
line with thosefoundin othercountries.It is safeto concludethatmen’shoursof work respond
little to changesin netwagerates.On theotherhand,they arerelatively sensitive to changes
in nonwageincome.Thereportedelasticitiesarenegativeasexpected,andrelatively high in
somecases.

Women’s elasticitiesarereportedin Table7. A quick glancethroughthetableshows that
women’selasticitiesaremuchhigherthanthoseof men,irrespectiveof thecountryconsidered.
In nearlyall cases,theelasticitiesarepositive. Theonly noteworthyexceptionsarethestudies
by RobinsonandTomes(1985)andNakamuraandNakamura(1981),both usingCanadian
data.It is notclearwhy thesetwo studiesyield differentresults.Ontheotherhand,thestudies
by StelcnerandBreslaw (1985),SmithandStelcner(1985),LacroixandFréchette(1994)and
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Fortin andLacroix (1997)all usesamplesof womenfrom Québecfor differentyears. Yet,
they all yield verysimilar results.

4.2.2 Labour Supply and Child Care

Recallfrom Section2.3.2thatfixedcostsof work increasean individual’s reservationwage.
A consequenceof fixed costsis also to induceindividuals to work a minimum numberof
hoursso asto absorbtheseadditionalcosts. Researchinto the impactof child carecoston
women’slaboursupplyhasbeenveryactivein recentyears.Table8 reportsresultsfor Canada
andtheUS. Both Canadianstudiesusedatafrom the CanadianNationalChild CareSurvey
to investigatethesensitivity of women’s hoursof work with respectto child carecosts.Both
studiesfind negative andrelatively high elasticitiesof participationandhoursof work with
respectto child carecosts. Interestingly, Cleveland,Gundersonand Hyatt (1996)’s paper
showsthatanincreasein father’swagetranslatesinto additionalexpendituresonmarketcare.

The US studiesyield very similar resultsto thosefound in Canada. The study by the
GovernmentAccountingOffice (1994) reportsresultsbasedon broadincomegroups. The
resultsshow that poor householdsaremuchmore responsive to increasein child carecost
thannon-poorhouseholds.Hence,a 10%increasein child carecostswill induce5% of poor
householdsto leave the labour market. The study by Andersonand Levine (1999) offers
very interestinginsightsinto the sensitivity of women’s laboursupplydecisionwith respect
to child carecosts. Their resultsare classifiedfirst accordingto schoolinglevels, then by
incomeandschoolinglevels.Their resultsshow thatthosewhoarepoorlyeducatedaremuch
moreresponsive to variationsin wageratesandchild carecostswhendecidingto participate
in the labourmarket. Likewise,poorandnear-poorhouseholdsreactmuchmorestronglyto
increasesin child-carecosts.Theseresultssuggestthatpoliciesthatprovidesupportfor child
carecostswill benefitpoor, low-educatedhouseholdsmost.

5 Conclusion

The influenceof governmentaltax andtransferprogramson individual behaviour is often a
critical considerationin the designof policies. Changesin any singlepolicy parametercan
potentiallyaffect a whole arrayof decisionsincluding, but not restrictedto, laboursupply,
work in theundergroundeconomy, savings,humancapitalinvestments,etc.

This reporthasfocusedexclusively on laboursupplyresponsesto policy changesfor three
reasons.First,recentreformsof taxandtransferprogramsoftenaimatincreasingemployment
andhourswork of targetedgroups. Second,labourresourcesrepresentthe most important
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input into the productionof goodsandservicesin the economy. Third, hoursof work and
labourforceparticipationareeasilymeasuredandarewell understoodconcepts.

Section2 hasreviewedthemaintheoreticaltoolsthatarenecessaryto understandthebulk
of publishedempiricalstudiesin theeconomicsliterature.Section3 presentedthe two main
empiricalstrategiesusedwhenassessingtheimpactof policy reforms.Finally, Section4 has
surveyedthemostrecentempiricalevidenceon laboursupplyresponseto changesin policy
parameters.

Our overall assessmentof the vastliteratureon laboursupplyis threefold. First, from a
methodologicalpoint of view, it seemsquite clear that most recentempirical studieshave
favoured the so-calleddifference-in-differencesor naturalexperimentapproach. This ap-
proachhasmany virtues,oneof thembeingits simplicity. Unfortunately, many analyststend
to overlookthestringentassumptionsthatareimplicitly requiredto obtainconsistentimpact
estimates.Fromapolicy perspective,thisapproachis alsoof limited usesinceit doesnotpro-
vide sufficient informationfor extrapolationto, or simulationof, alternative policy changes.
Microeconometricstructuralmodelsarebetterequippedto simulatetax andwelfarepolicy
changes.On theotherhand,estimationof a structuralmodelthatembodiescomplex tax and
transferprogramscanbedauntingandrequirestrongidentifying restrictions.

Second,acarefulreadingof theempiricalliteraturerevealsthatmuchof women’sresponse
to policy initiativesoccursthroughtheextensive(participation)margin. Two importantstudies
(Eissa(1995),EissaandLiebman(1995))havethusestablishedthatbothmarriedwomenand
singlemothersarelessresponsive to policy changesat theextensivemargin. Thelatterstudy
hasalsofoundthat thesignificantchangesthathadbeenmadeto theEITC with thepassage
of the1986Tax ReformAct hadno impacton thehoursof work of singlemothersalreadyin
employment.7 This resulthasprofoundimplicationsfor theefficiency-equitytrade-off under-

7In a recentpaper, Meyer(2002)providesempiricalevidencethattheEITC unequivocallyencouragedsingle
parentsto work, while having little or noeffecton thehoursof work patternsof thosealreadyin employment.In
a relatively recentpaper, Kimmel andKniesner(1998)provide strongeconometricevidencethat theelasticities
of laboursupplydiffer substantiallyat theextensiveandtheintensivemargins.Wehavenotsurveyedtheirstudy
sincetheanalysisdoesnotaccountfor incometaxes.Nevertheless,their resultsareworthunderlining.Thetable
below reportsthemainelasticitiesfrom their paper.

EstimatedLabourSupplyWageElasticities
Single Married Single Married
Men Men Women Women

Employed 0.65 1.08 2.42 1.85
Hours 0.44 0.40 0.69 0.67

Theseresultsshow that thereare no differencesby marital statusin the elasticitiesof hoursworked by the
employed,but significantdifferencesby maritalstatusin thewageelasticitiesof employmentasexpectedif fixed
money costsof employmentare important. The sex/marital statusdifferencesin employmentelasticitiesare
consistentwith family fixedcostsof employmentfalling largelyon thewife in marriedfamilies.
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lying any policy reform. Modelsandsimulationsthatdo not acknowledgeunresponsiveness
of laboursupplyat theintensive(hours)margin arelikely to overstatethelaboursupplydisin-
centiveseffectsof many transferprograms.On theotherhand,many studieshave foundthat
taxableincomeis muchmoreresponsive to tax changesthanhoursof work. This is observed
bothin theU.S.(Moffitt andWilhelm (1998),Saez(1999),Feldstein(1995),GruberandSaez
(2000))andin Canada(SillamaaandVeall (2000)). In particular, high incometaxpayersare
always found to be very sensitive to increasesin marginal tax rates. Theseresultsraisea
fundamentalpolicy dilemma:policiesor programsthatfavour labourmarketparticipationare
costlyfrom thegovernment’spointof view. In orderto satisfyits budgetconstraint,additional
taxesmustbe levied againstsometaxpayers.Accordingto thesestudies,the government’s
ability to increasetax incomeaccruingfrom high incometaxpayersappearsto besomewhat
limited.

Thirdly, studiesthatuseCanadiandatato assesstheimpactof tax andtransfersprograms
in a methodologicallysoundmanneraredespairinglyfew. Indeed,the main laboursupply
surveys thathave beenpublishedover thepasttwo decadesincludeonly two or threestudies
thatuseCanadiandata.Discussionsof policy reformsin Canadaarethusbasedon evidence
from othercountrieswhich may or may not be relevant given institutionalandbehavioural
differences.Researcheffortsshouldthusbedevotedto fill this importantgapandto enlighten
policy discussions.
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Table6: Non-linearbudgetconstraints,cross-sectionaldata,Men

Study Data Results
Wageelasticity Incomeelasticity

CANADA

LacroixandFortin (1992)
�

Enqûetesurla fiscalit́e auQuébec Regular LabourMarket,only
0.249 -0.054

Regular andIrregular LabourMarkets
RegularHours
[RW] 0.487 -0.019
[IW] -0.126

IrregularHours
[RW] 0.788
[IW] 0.823

Irregular LabourMarket
0.278 -0.046

Fortin andLacroix (1997) 1986censusdata 0.223 -0.054
UNITED STATES

Hausman(n.d.) US PanelStudyof IncomeDynamics,1975 [0.00,0.03] [-0.95,-1.03]
MaCurdy, Green and
Paarsch(1990)

US PanelStudyof IncomeDynamics,1975 0 -0.01

Triest(1990) US PanelStudyof IncomeDynamics,1983 0.05 0
SWEDEN

Blomquist(1983) SwedishLevel of Living Survey, 1974 0.08 [-0.04,-0.03]
Blomquist and Hansson-
Bruseuitz(1990)

SwedishLevel of Living Survey, 1981 [0.08,0.13] [-0.01,-0.008]

Flood and MaCurdy
(1993)

SwedishHouseholdMarket andNon-market
Survey, 1984

[0.04,0.25] [-0.1, -0.07]

NETHERLANDS

Van Soest, Woittiez and
Kapteyn (1990)

DutchStrategic LaborMarket ResearchSur-
vey, 1985

0.12 -0.01

GERMANY

Kaiser, van Essen and
Spahn(1992)

GermanSocioEconomicPanel,1983 -0.004 -0.28

FRANCE

Bourguignon and Magnac
(1990)

FrenchLabourForceSurvey, 1985 0.1 -0.07

UNITED K INGDOM

Blundell and Walker
(1986)

British Family ExpenditureSurvey, 1980 0.024 -0.287

�
No distinctionbetweenmenandwomen.



Table7: Non-linearbudgetconstraints,cross-sectionaldata,MarriedWomen�
Study Data Results

Wageelasticity Incomeelasticity
CANADA

RobinsonandTomes(1985) Quality of Life Survey, 1979 [-0.23,-0.20] 0
NakamuraandNakamura(1981) 1971censusdata [Age Group]

[25–29] -0.370 -0.220
[30–34] -0.270 -0.495
[35–39] -0.305 -0.188
[40–44] -0.086 -0.269
[45–49] -0.085 -0.207
[50–54] 0.143 -0.271
[55–59] -0.051 -0.076

StelcnerandBreslaw (1985) 1981censusdata 0.40 -0.09
SmithandStelcner(1985) 1981censusdata [Age Group]

[20–34] 0.149 -0.184
[35–54] 0.028 -0.077

Christofides,Stengosand Swidin-
sky (1997)

LMAS 1988-1989,Lonemotherson
welfare

[Hours] 0.074 0

[Participation] 0.765 -0.404
LacroixandFréchette(1994) Enqûetesurla fiscalit́e auQuébec 0.469 -0.170
Fortin andLacroix (1997) 1986censusdata 0.458 -0.015
UNITED STATES

Hausman(n.d.) US PanelStudyof IncomeDynam-
ics,1975

0.995 -0.121

Triest(1990) US PanelStudyof IncomeDynam-
ics,1983

0.97 -0.33

SWEDEN

Blomquist and Hansson-Bruseuitz
(1990)

Swedish Level of Living Survey,
1981

0.79 [-0.24,-0.06]

NETHERLANDS

VanSoestet al. (1990) Dutch Strategic Labor Market Re-
searchSurvey, 1985

0.79 -0.23

GERMANY

Kaiseret al. (1992) German SocioEconomic Panel,
1983

1.04 -0.18

FRANCE

BourguignonandMagnac(1990) FrenchLabourForceSurvey, 1985 [0.05,1.0] [-0.3,-0.2]
Dagsvik,Laisney, StromandOster-
vold (1988)

Enqûete INSEE Budget des
familles,1978-1979

[1.62,1.97] [-0.41,-0.32]

UNITED K INGDOM

ArellanoandMeghir (1992) British Family ExpenditureSurvey,
1983andBritish LabourForceSur-
vey, 1983

[0.29,0.71] [-0.40,-0.13]

ArrufatandZabalza(1986) British GeneralHouseholdSurvey,
1981

2.03 -0.2

Blundell, Meghir, Symons and
Walker (1988)

British Family ExpenditureSurvey,
1980

0.09 -0.26

ITALY

ColombinoandBoca(1990) Turin Survey of Couples,1979 [0.66,1.18] 0.52

Unlessotherwisestated.
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