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Assessing the Impact of Tax and Transfer Policies
on Labour Supply: A Survey’

Bernard Fortin" and Guy Lacroix*
March 2002
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

Changesn parameter®f tax andtransferprogramscaninduceindividualsto alter their be-

haviour in a wide variety of ways, including changesn laboursupply in the natureof em-

ployee compensationin the choiceof working in the undegroundeconomyin savings de-

cisions,in humancapitalinvestmentsandin fertility decisions. The magnitudeof thesere-

sponsess of critical importancen theformulationof adequatéax andtransfermpolicies. Thus

the behaioural effectsof incometaxesandthoseimplicit in means-testettansferprograms
may stronglyinfluencethe impactof thesepolicieson income,tax receipts budgetarycosts
andwelfare.

In principle,aproperevaluationof tax andtransfermprogramswould requireafull interac-
tiveanalysisof theirnumerougffectsonindividualbehaiour. However, giventhecompleity
of suchanundertakingalmostall studiesfocuson a singleeffect. In particular muchof the
literaturehasdealtwith theimpactof thesepoliciesonlaboursupply Thereareatleastthree
reasonghat explain why labour supply hasbeenthe major focus of mostanalyses. First,
recentreformsin tax andtransferprogramsoften aim at stimulatingemploymentandhours
work of targetedgroups. For instance the potentially large disincentve effectsinducedby
the high implicit tax ratesof mary social programshave comeunderseverecriticismin re-
centyears.Second|abourresourcesepresenthe mostimportantinputinto the productionof
goodsandservicesn theeconomy Smallvariationsin total laboursupplymaythereforehave
a significantimpacton the level of aggrgateoutput. Third, hoursof work andlabourforce
participationare easily measurecand well understoodconceptsthus easingestimationand
interpretationof relevant elasticities. This is probablywhy very few studieshave attempted
to estimatethe impactof tax andtransferparameteren “work effort”. The quality of labour
offeredon thejob is muchmoredifficult to conceptualizendthusto measure.

In this paper we abidewith the tradition of evaluatingthe impact of tax and transfer
programson labour supply at both at the extensve (the decisionto work or not) and the
intensve magins (thenumberof hoursworked)! We provide bothatheoreticaandempirical
suney of the labour supplyimpactof tax andtransferprograms. An importantpart of the
empiricalresultsdiscussedh this paperfocusesonthelaboursupplyimpactof taxandtransfer
reformsthatoccurredn theUS, in the UK andin Canada.

Section2 providesthetheoreticaframavork usedto analyzethe effect of tax andtransfer
programsonthedecisionto work andon hoursof work. We startwith thestandardaboursup-
ply modelandwe extendit to take into accountaxationandsocialtransfers.This framewnork

lWwe acknavledgethat potentiallyimportantbehavioural effects are excludedfrom our analysis. A simple
way of providing amorecomprehensie analysisof thevariousbehaioural effectsof anincometax reformis to
investigatethe sensitvity of taxableincome. Our empiricalsuney discusseshe findingsof the few paperghat
have attemptedsuchananalysis.



is thengeneralizedo allow for factorssuchassocialwelfare stigma,fixed costsof partici-
pationto working, interactionsbetweerhouseholdnembersrationingin the labourmarket,
the life-cycle context, and the demandside of the labour market. We also provide a short
discussiorof micro-simulationrmodelswhich areoftenusedto evaluatetheimpactof tax and
transferreforms. Section3 discusseshe two basiceconometriapproacheshatare usedto
estimatehe parametersf laboursupplyfunctions:the Natural ExperimenApproad andthe
Structual Approadh. Section4 providesan analysisof the econometrigesults. We focusin
particularon two importanttax reforms: the US EarnedincomeTax Credit (EITC) andthe
UK Working Families Tax Credit (WFTC). Thesereformshave beenextensvely studiedby
economistsn recentyears. We also discussa paperon the impactof the 1988tax flatten-
ing in Canadaon taxableincome. A surnwey of resultsfrom the structuralapproachs finally
presentedSection5 presentsomeconcludingremarks.

2 Theoretical framework

An assessmertf the impactof public policieson laboursupply requireseconomicmodels
to provide a contect for comparison. Indeed,the mannerin which the empirical analyses
are conducteds intimately linked to theoreticalconsiderationslt is thereforeimportantto
presenta unifying framework in which the variousempirical studiesdiscussedn Section4
canbecompared.

2.1 TheBasic Labour Supply Modd

The mostsimplelaboursupplymodelis basedon the staticconsumetheory It assumeshat
theindividual haspreferencesver leisure(moreaccuratelynonmarletactvities), , andover
consumptiongz. Thesepreferencesanbe affectedby a set X of individual attributessuch
asage,educatiorandnumberof children. This setof characteristicgallows the modelto take
preferenceneterogeneitynto account. Preferencesanbe representedby a standardutility
function. Theindividual's exogenoushourly wagerateis w andhis exogenousonwagein-
comeis y. Theindividualhasatime endavment,7’, andcanfreely choosehis hoursof work,
h = T — [, andhis level of consumption.Note that this doesnot meanthat he canchoose
his hoursof work with a singleemployer. The modelcanbe thoughtof ascharacterizinga
situationwheretheindividual choosesis hoursof work by selectingacrossemployersoffer-
ing differenthourspackagesTheindividual’sbudgetconstraintrequireshathis expenditures
cannotexceedthe sumof his wageandnonwageincome.Assumingno (positive or negative)
savingsandnormalizingthe price of consumptiorto one,the budgetconstraintcanbewritten
as:z > wh + y. Finally, it is assumedhatthe individual choosesis hoursof work andhis



consumptiorsoasto maximizehis utility subjectto the budgetconstraintUnderstandardas-
sumptionsandassumindirst thatthe individual hasstrictly positive hoursof work, hislabour
supplyfunctionwill begivenby:

h = h(w,y; X) (1)

Moreover, the individual’s decisionof working or not is obtainedfrom a comparisorbe-
tweenhis resenationwage,w,, andhis actualwagerate,w. His resenationwageis thewage
atwhich heis indifferentbetweerworking andnotworking. It is implicitly givenby replacing
h with 0 andw with w, in equation(1): 0 = h(w,, y; X). Theindividual will decideto work
if hiswagerateis largerthanhisresenationwage;otherwise hewill notwork.

What doesthis model predictaboutthe impactof a changein nonwageincome,y, and
wagerate,w, on his desiredhoursof work ? If leisureis a normalgood,the modelpredicts
thatanincreasen y will reducehislaborsupply(assumingheindividualis aworker). More-
over, anincreasen w producesgwo oppositeeffectson his laboursupply:a substitutioneffect
andanincomeeffect. The substitutioneffect occursbecause¢he wagerateis the opportunity
costof leisure. Therefore for a givenrealincome,anincreasean the wageratewill reduce
thedemandor leisure,therebyincreasingvork incentves. The substitutioneffect thushasa
positiveimpacton laboursupply In contrastthe incomeeffectis the resultof the worker’s
enhancedealincomeafterthewageincreaseFor a givenlevel of hoursof work, theindivid-
ual hasa greatercommandover resourceshanbefore. As aresult,hewill normallyincrease
hisdemandor leisure.Theincomeeffect of awageincreasehusreducegheworker’slabour

supply

Becausdhe actuallaboursupplyresponsas the sumof the incomeandthe substitution
effects,we cannottell whatthe netimpactof awageincreasewill be;economiagheorysimply
doesnottell uswhich effectis stronger Theanswerdepend®n individual preferenceslf the
incomeeffect is dominant,the individual will respondto a wageincreaseby decreasindnis
laboursupply However, whenthesubstitutioneffect dominatestheactualrespons¢o awage
increasewvill beto increasdaboursupply Only anempiricalanalysiscanascertairthefinal
outcome.

2.2 Taxation, Social Transfersand Labour Supply

Eventhoughthebasicmodeldiscusse@bove is the outcomeof awageincreaseit cannever-
thelesgrovide usefulinsightsinto theimpactof tax andtransferpolicies.

We first turn to tax policies. A changen the rateat which incomeis taxed caneasilybe
modeledwithin the framewvork discussedo far, at leastin the mostsimple cases.Suppose
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Figurel: Impactof atax cutonhoursof work in aproportionakax system(caseof substitution
effectlargerthanincomeeffect)

thattaxationis alinear function of wageincome. Thetax revenueis thereforegivenby twh,
wheret is thetaxrate. Thenetwageratefacedby theindividualis thusw(1 — ¢). A reduction
(increase)n t is equivalentto anincrease(reduction)in the netwagerate andits effect on
theindividual’slaboursupplywill dependntherelative strengthf substitutiorandincome
effects, asdiscussedhbove. Figure 1 illustratesthe caseof the effect of a reductionin the
tax rate (from #, to ¢;) on the individual's hoursof work. The straightlines correspondo
the budgetconstraintswhile the individual's preferencesrerepresentedby the indifference
curves. Also the individual’s optimum choiceis given by the tangeng point betweenthe
relevantbudgetline andtheindifferencecurve. In Figurel, it is assumedhatthe substitution
effect (S)is largerthantheincomeeffect(l). In thatcasethenetresult(T) will beanincrease
in hoursof work from A to h;. Notehoweverthatif theindividualdoesnotwork, areduction
in thetax ratemightinducehim to enterthelabourmarketif his netwageratebecomesarger
than his resenation wage. Otherwise,the reductionwill have no effect on the individual’'s
decisionto work.

Thissimplemodelcanbeseriouslymisleadingsinceindividualsseldomfacealinear(pro-
portional) tax schedule. Rathey they are usually confrontedto a progressie tax schedule.
Thusin Canadathe tax schedulds definedby a limited numberof linear segmentsrelating
theincometax to the taxableincome,andwhoseslopesareincreasingwith taxableincome.
In turn, the individual’s budgetconstraintis definedby a piecavise corvex function which
relateshis net-of-taxincometo his hoursof work 2

2In fact, the tax systemis not truly corvex becausef the effect of vanishingtax creditsandthe existenceof
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Figure2: Impactof areductionin thelowesttax rateof a progressie system(caseof substi-
tution effect largerthanincomeeffect))

With suchatax systemtheindividual’s desirechoursof work will generallybeafunction
of all parametersf thetax scheduldincludingdeductionstax credits,maginal tax ratesand
critical taxableincomeassociatedvith changesn tax braclets). To illustrate, considerthe
impactof a reductionin the lowestmarginal tax rate, t,,, in a progressie (corvex) two-rate
tax system(seeFigure2). Now assumehat anindividual hastaxableincomesuchthat his
maiginal tax rateis at the upperendof the tax schedule For this individual, the reductionin
t., will simply reducethe level of incometax he hasto paywithout having ary effect on his
maiginal wagerate (givenby w(1 — ¢;), wheret; is his maginal tax rate). The changewill
thereforegeneratea pureincomeeffect thatwill deceasehis hoursof work from hj to hy.
Notethatthis analysissupposeshattheindividual doesnot shift from onesegmentto another
of his budgetconstraint(no changen his mamginal tax ratethrougha changein his hoursof
work). On the otherhand,considera worker who facesthe lowestmamginal tax rate before
andafterthepolicy. In his casethereductionin ¢,,, will producea substitutiorandanincome
effectthatwill affect hislaboursupplyin oppositedirections.(In Figure2, it is assumedhat
theformereffectdominateghelatter. Thereforetheindividual's hoursof work increasefrom
h, to hl.) This analysisshovs thattheimpactof a changein a parameteof the incometax
systemon aggreatelaboursupplywill dependamongotherthings,on how individualsare
distributedin theincomescale.

The analysisis morecomplex whenthe individual shifts from onesegmentof his budget
constraintto anothey afterthe changein the mamginal tax. In this case few generalproposi-

ceilingsonthe payroll taxespaid by theworker.



tionscanbededucedaboutthe effect of taxeson laboursupply We need‘global” information
ontheindividual's preferencessincelocalincomeandsubstitutioreffectsarenot sufficientto
analyzetheimpactof thechangeMore preciselythepieceaviselinearsystemmustbedefined
by a sequencef budgetsegmentsB; = (w(1 — ¢,), y;) of maginal wageratesand (virtual)
nonwageincomefor the individual over a setof critical hours(H;, H;;,) correspondingo
changesn thetax braclets. Then,an optimizationalgorithmmustbeimplementedo obtain
theindividual's desiredhoursof work (beforeandafterthe policy) thatmaximizeshis utility
functionsubjectto this segmentedoudgetconstraint(seeHausmar(1985)). Whenthe budget
constrainis corvex (progressiity of thetax system)thisalgorithmis quiteeasyto implement
sinceary local optimumcorrespond$o a global optimum. At the empiricallevel, knowledge
of individual preferencesor theutility function)arisesn the procesf estimatingthelabour
supplyfunction. Therefore numericalcomputation®f the effect of taxationon hoursof work
canbe carriedout oncethe parametersf this functionareestimated.

We also needto considerthe impactof socialtransferson the budgetconstraint. Many
transfersprovided by governmentsaremeans-testedr income-relatedThis meanghatthey
aretargetedat poorerhouseholds Also, sometransfersplay the role of work subsidiesthat
is, theiramountincreasesvith thelevel of wageincome(e.g., APPOR programin Québec).
Clearlythen,theindividual’soverall budgetconstrainimustalsotake into accounthesetrans-
fers. Thesewill dependamongotherthings,on theindividual’s characteristicge.g., his age,
thenumberof childrenandtheir age),on his wagerateandon the numberof hourshe works
on the labourmarket. In computingthe tax schedulefacedby a given individual, we must
take into accountot only the mamginal tax ratesassociateavith the tax systembut alsothose
relatedto the transferprograms.The latterindicatehow benefitschangewith eachadditional
dollar of earningson the labourmarlet. It is usuallyassumedhatit is the cumulatve (effec-
tive) maginal tax ratesof all tax andtransferprogramsthat affect labour supply behaiour
andnotonly thoseassociatedavith theincometax system.

In the mostsimplecasesgconomictheorycanshedsomelight on theimpactof transfers
on laboursupply Assumefor instancethata transferprogramis definedby two parameters:
a guaranteedevel of incomeG anda benefitreductionrate,r < 1. The latter definesthe
rateat which transfersarereducedastotal incomeincreasesip until the break-@en point of
the program, P, is reached.This parametedefinesthe minimum level of incomeat which
no benefitsareprovided. Any additionalhoursworkedbeyondthatpoint arepaidatthe wage
rate (netof the usualtaxes,which, for simplicity, areassumedo be proportionalto income).
Ignoring nonwage income, the individual’s budgetconstraintcan thereforebe written as:
x =G+ w(l —r)hforG—rwh > 0andz = w(l — t)h for G — rwh < 0. Notethatthe
break-&enpointis givenby solvingtheequationG — r P = 0 for P, whichyields: P = G/r.
For instancejf G is $7,000 andr is 0.5, the break-&en point will be $14,000. This means
thattheindividual will receve a positive transferfrom the governmentaslong ashis income
is below thislevel.
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Figure 3: Impactof a decreaseén the benefitreductionrate of a transferprogramon labour
supply(threepossiblecases)

Let usnow studythe effect of a decreasén the benefitreductionratefrom r» = 1 (benefit
reductionrate of 100%)to » < 1, on the individual's desiredhoursof work. Thattype of
reform hasoftenbeenproposedn Canadao encouragesocialassistanceecipientsto work.
Threecasesnustbedistinguishediependingntheindividual’s preferenceandhiswagerate
(seeFigurel). In thefirst one,theindividual doesnot work beforetheimplementatiorof the
reform. In this casethedecreasén thebenefitreductionratedoesencouragéeheindividual to
enterthelabourmarket. Whetherhewill work or notdepend®nwhetherhis netwagerateis
higherthanhis reserationwage.In Figure3, it is assumedhatthe former situationprevails.
Therefore theindividual choosego enterthe labourmarket andto supply”!, hoursof work.
In the secondcase the individual is not a programrecipientbeforethe reform (becauséis
wageincomeexceedsthe break-@en point). However, the decreasén the benefitreduction
rate makes him eligible to benefitssincethey are paid at higherlevels of hours. In sucha
case,both substitutionand incomeeffectswill play in the samedirectionso asto decrease
his hoursof work (from h, to k). Finally, in the third case,the break-@en point is still
lower thantheindividual’'sincome,evenafterthereform. Giventheindividual’'s preferences
and his wagerate, he may find it optimal to reducehis laboursupply (from A, to A!). The
importantconclusionof this analysisis thatthe globalimpactof the reformon laboursupply
is theoreticallyambiguous.How all theseindividual effects balanceout will determinethe
overall effectivenesof the policy with respecto its impacton aggrgatehoursof work.

Theprecedinganalysisanalsobeextendedo takeinto accountheprogressietaxsystem
andthe variouspayroll taxes. Basicallythe ideais to determineall the linear segmentsof



the individual's budgetconstraintassociatedvith the tax and transferprogramsandto use
an optimizationalgorithmto find the individual’s optimal hoursof work. Unfortunately the
budgetconstraintis no longer corvex whenthe transferprogramsand vanishingtax credits
are considered. This is becausehe maginal tax ratesare usually highestfor low-income
individuals. In this casemultiple local optimaare possible. Therefore we needto compare
the levels of utility associatedvith eachlocal optimato determinethe global optimum. It

can also be shovn that noncowvex budgetconstraintgeneratediscontinuoudabour supply
functions(Hausmar(1985)).

2.3 Extensionstothe Theoretical Framework
2.3.1 Social Welfare Stigma

Up to now, we haveimplicitly assumedway socialstigmaassociateavith the participationin
atransferprogram.However, it maybethe casethatreceiptof socialassistancé negatively
perceved. Social stigmais likely to reducethe individual's welfare. For the recipient,a
dollar receved from a socialprogrammay thereforebe lessdesirablethana dollar receved
from othersourcegMoffitt (1983),Hoynes(1996)). Moreover, socialstigmamayinducethe
individual not to apply for benefitseven eligible. This may explain why the take-uprate of
programssuchasEmploymentinsuranceor Social Assistanceare muchlower than100%(a
lack of informationonthefunctioningof theseprogramsanayalsoberesponsible)Finally, the
requirementso have accesgo socialbenefitanayvary from oneprogramto another Thus,to
receve disability insurancebenefits a personmustincur medicalexaminationsfollowed by
a positive recommendatiofrom a doctor (Gruber(2000)). Moreover, this recommendation
mustalsobe approved by the authoritiesof the program. Sincethe costsan individual must
bearto have accesdo benefitsmay stronglyvary acrosgprogramstheirimpacton individual
laboursupplydecisiongnaydiffer substantially

2.3.2 Fixed Costsof Participation

Another considerationrwhich may have an importantimpact on the budgetconstraint,es-
pecially for womens labour force participation,is the presenceof fixed coststo working.

Transportatiorcosts,child carefees,etc. all involve a fixed costelementin the laboursup-
ply decisions.A directconsequencef theseis to increaseheindividual's resenationwage
(Cogan(1981)). Moreover, whenenteringthe labor market, the individual will only consider
working at leasta given minimum of hoursof work so asto make-upfor thesefixed costs.
Thismayexplainwhy only avery smallfractionof individualsareobsenedworkinglessthan
fifteen hoursperweek. In turn, programshat provide child caresubsidieshave the effect of

10



encouraginghe laborforce participationof wivesandsingleparentswith youngchildrenby
reducingtheirreserationwage.Note,however, thatfor thosewhoworkedin thelabormarket
beforetheintroductionof the program child caresubsidiesareequialentto anincomeeffect
thatmayreducedesiredhoursof work (Heckman(1974)).

2.3.3 Family Labour Supply

Sofar we have considerednly individual laboursupply In factmary peoplelive in house-
holdswherethereare morethanone adult. Many peoplecohabitandit is quite likely that
their economicdecisionmakingis interdependentFor example,a husbandanda wife may
malke joint decisionsconcerningheir laboursupply their domestigoroductionandtheir con-
sumptionof goodsandservices Moreoverthebasicunit for mary transfermprogramss notthe
individual but thehouseholdThis alsocomplicategheanalysisconsiderablyln thatcasethe
benefitreductionratefacedby awife who considergenteringthelabourmarketis the sameas
theonefacedby herhusbandf the householdecevesbenefitfrom the program.

Variousapproachefave recentlybeendevelopedto allow for interactionsbetweenindi-
vidualswithin the household.The approachusedin mostempiricalstudieson laboursupply
is basedon a so-calledrecursive model. It is first assumedhat the husbands the “primary
decisionmaler”. He makeshis laboursupplydecisionandependentiyof his wife’s work de-
cisions.In particular the wife’s individual incomehasno effect on his laboursupply Onthe
otherhand,thewife is assumedo bea“secondarydecisionmaker”. Her husbandindividual
incomeis thereforeassumedo be a componenbf her nonwageincome. In this approach,
anincreasan the husbands wageincomereduceshis wife’s laboursupplythougha negative
incomeeffect. The main adwantageof this traditional family approacHies in its simplicity.
In particular it makesthe estimationof thelaboursupplyfunctionfor two-persorhouseholds
almostassimpleasfor singles.Of course pnelimitation of this modelis thatit doesnot take
into accountthe possibility of substitutabilityor complementaritypetweennonmarlet time
of householdnembers.Anotherapproachwhich allows for this possibility, is basedon the
so-calledunitary model. It assumeshatthe householdehaesasif its membersnaximized
a standardhouseholdutility function subjectto an householdoudgetconstraint. However,
mostimplicationsof this approachhave receved little empirical support. In particular the
poolingrestrictions— accordingto which only total nonwageincome,andnot its distribution
acrosshouseholdnembersmattersfor laboursupplydecisions- have beenstronglyrejected
in mary recentstudies(Fortin andLacroix (1997)). In contrast,a recentapproachyeferred
to asthe collectivemodel,only imposeghatthe outcomeof decisionswithin the household
areefficient (Chiappori,Fortin andLacroix (2002). However, to our knowledge,this model
hasnever beenusedto estimatethe impactof tax andtransferprogramson householdabour
supplybehaiour.

11



2.3.4 Rationinginthe Labour Market

Theframavork discussedofar supposeshatindividualscanchooseheir desirednumberof
hoursof work with no restrictions. This is clearly an unrealisticassumption.The obsened
distribution of hoursof work is the resultof the interactionbetweenthe labour suppliedby
workersandthe labourdemandedy firms. While anindividual maywantto work 33 hours
perweek,theremaybeno job thatoffersthis numberof hours,atthe givenindividual’s wage
rate. This type of constraintamay however be introducedin the analysisby assuminghat
the choicesetfacedby theindividual is definedby a discretenumberof hoursof work . The
individual’'swageratemayalsovary with thelevel of thesehoursof work (VanSoest{(1995)).
Thus,everythingbeingequal full-time work oftenprovidesa higherhourlywagerateratethan
part-timework. Rationingin the labourmarket canalsobe taken into accountby modeling
unemplymentasa differentstatefrom non-participation.

2.3.5 Budget Constraint of the Public Sector

At theaggra@atelevel, acompletemodelof theimpactof tax andtransfergprogramsnusttake
into accounthebudgetconstrainf thepublic sectorandhow policy instrumentsreadjusted
to satisfythis constraint. The modelmustalso considerthe impactof theseadjustment®n
individual labour supplies. Assumethat the governmentdecidesto increasethe guaranteed
incomeof a means-testetransferprogram. The effect of this policy will crucially depend
on how this policy is funded. For instancejt could be fundedby anincreasen the benefit
reductionrateof the program by anincreasen the mamginalincometaxesand/orby areduc-
tion in othergovernmenexpenditurege.g., health,education)lt is clearthatthe effect of the
policy on aggreatelaboursupplywill vary accordingto which instruments usedto finance
thepolicy. Whenthemaginaltax ratesareincreasedthe neggativeincomeeffectonthelabour
supplyof low-incomepersonsvho receve higherbenefitswill be accompaniedby a positive
incomeeffect on the laboursupplyof high-incomepersonsvho pay highertaxesto fund the
policy. Therefore the netincomeeffect of the policy (andits funding) on aggreyatelabour
supplyis ambiguousandis againanempiricalissue. Furthermorethe modelmusttake into
accounthe substitutioneffectsassociatedvith theincreasan the maginal tax rates.

2.3.6 Multiperiod Modelsof Labour Supply

The approachwe have presentedintil now is essentiallystatic. However, mary individuals
make theirlaboursupplychoiceson the basisof along termhorizon. For instancewhenthey
areyoung,they mightwantto substituteeducatiorfor laboursupply;womenmight substitute
fertility for hoursof work andsomeindividualsmight preferto retire from the labourmarket
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earlyin theirlife cycle. Expectation®f futurewagechange®r futuretaxandtransfermpolicies
may also influencecurrentlabour supply decisions. Individual labour supply responseso
public policies may vary dependingon whetherthe latter are expectedto be permanenor
temporary

Recenttheoreticaland empirical developmentshave attemptedo replacethe staticview
of laboursupplychoiceswith a moredynamicapproach.Onebasicideais to analyzehours
of work decisionsbasedon a dynamicoptimizationmodel ratherthan on a one-periodap-
proach. Under standardassumptionsindividual choicescan be analyzedusing a two-stage
budgetingdecompositiorwhich is consistentwith a life-cycle approach.In the first stage,
theindividual determinedis allocationof wealthacrosgeriods.Secondwithin eachperiod,
his optimizationbehaiour is solved usinga standardstaticmaximizationproblem.However,
the within-periodindividual’'s nonwageincomeis now definedasthe differencebetweenhis
consumptiorexpendituresandhis wageincome(BlundellandWalker (1986)).

2.3.7 TheDemand Side of the Labour Market

Another limitation of our analysisthusfar is that grosswageratesare assumedo be ex-
ogenousIn otherwords,they arenot allowedto vary whenthe governmenintroducesa nev
transfemprogramor decidego make tax cuts. Thisissueis very importantespeciallywhenone
wantsto assesshe effect of amajortax or transferpolicy thatis likely to inducea substantial
changean laboursupplyattheaggreatelevel. Forinstanceassumehatthegovernmenintro-
ducesan“in-work” transfermprogramto encouragéow-incomeindividualsto enterthelabour
market. As long asthe aggrgatedemandor theseworkersis highly inelasticwith respecto
thewagerate,the effect of this policy maybeto reducethe wagerate of low-skilled workers
without stimulatingthe creationof new jobs for theseworkers. In short,onewill obsene a
crowding-outeffect in the labourmarket: thoselow-skilled individualswho find a job will
simply replaceotherworkers.

2.4 Microsimulation Models

The above discussiorsuggestshe useof a “microsimulation” approachin orderto examine
the impactof tax andtransferprogramson labour supply The essencef this approachs
to usesurwy evidenceandconsidewariousdisaggrgatedgroupsof householdge.g., prime-
agemales,wiveswith children,wiveswith no children,lone mothers).For eachgroup,the
budgetconstrainis constructedasedn existing tax andtransferprograms Also, the budget
constraintof the public sectoris incorporatednto the model. The latter canthenbe usedto
simulatethe impactof ary tax andtransferpolicy on individual laboursuppliesandwelfare
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(e.g., Blundell, Duncanand Meghir (1998). In more completemodels,one also specifies
which governmeninstrumentsadjustto satisfythe governmentudgetconstraint.The model

requiresa certainnumberof iterationsto corverge sincechangesn labour supply at each
iterationinfluencethe level of tax receiptsandtransferbenefitsandthereforethe valueof the

instrumentghat mustbe choseno satisfythe governmentbudgetconstraint. This approach
hasbeenusedby Fortin, Truchonand Beaugjour (1993)to analyzevariousreformsof the

welfare systemin Quebec.Finally, onecould also extendthis approacho take the demand
side of the labour market into accountwithin an appliedgeneralequilibrium model. This

would allow to considerthe changesn thewageratesinducedby tax andtransferpoliciesas

well asthe substitutiongnadeby firms betweenvariousgroupsof workers.

3 Methodological Issues

Theprevioussectionhasunderlinedhepotential(theoreticaljmpactsassociatewith changes
in mamginal tax ratesandgovernmentransferson laboursupply As mentionedhere,because
theincomeandsubstitutioreffectsusuallyhave oppositempactsandgiventheintricatenessf
thetaxandtransfemprogramspnecanseldomdeterminghenetimpactof apolicy initiativeon
laboursupply let alonethe magnitudeof theimpact. Economistdave thusspentconsiderable
efforts overthe pasttwentyyearsto measurgreciselytheimpactof policy change®n labour
supply Giventhe compleity of the tax and transferregimesand the natureof individual
decision-makingeconomisthiave deviseddifferentstratgiesto ascertairtheimpactof policy
change®nbehaiour. In whatfollows, we will briefly discusghetwo mainstratgiesusedin
empiricalstudies.We will thendiscusgheresultsfrom the mostrelevantstudies.

3.1 The Natural Experiment Approach

In recentyearsthe so-called\NaturalExperimeni{NE) approactasbeenwidely usedin stud-
iesattemptingo assesgheimpactof variousgovernmentax andtransferpoliciesonindivid-
ual behaiour. The policiesthathave beenanalyzedusingthis approacharevariedandmore
or lesscomple.

Traditionally, analystshave relied on “Before-After” comparison®f labour market out-
comeswvhenassessintheimpactof aparticularpolicy changeonagivengroupof individuals.
As its nameindicatesthis estimatorcompareshe outcomef a givengroupattwo separates
pointsin time2 Thevalidity of this estimatorrelieson relatively stringentassumptionsOne

3|deally, the contrastshouldbe computedor the sameindividualsin bothtime periods.Yetit canbe shovn
thatundemild conditionsrepeatearosssectionatatathatsampleghesamepopulationaresufiicientto construct
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of them statesthat the only significantchangethat hasoccurredis the policy changeunder
considerationChangesn otherpoliciesor in the economicervironmentthat affect the out-
comesarethusassumedway. In the eventthatsuchchangeshave occurredthe before-after
estimatewill be biasedandin somecasessererelyso. Giventhatbehaioural adjustmentso
new policiesmaytake sometime, thisassumptions very unlikely to hold.

The NE approach- alsoknown asthe Difference-in-Diferenceapproach- circumwents
the main caveatof the before-afterapproachby comparingthe changesn 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 asthe
“treatmentgroup”in theliterature,while thelatteris oftenreferredto asthe “control group”.
Changesn obsenred outcomesof the control group may be attributedto fluctuationsin the
businessycle or to changesn policiesnot beinginvestigatedBy factoringoutthe measured
changedn the control group from the measurectchangedor the treatmentgroup, one can
reasonabljassumehattheresidualtruly reflectsthe netimpactof the policy change.

Thefundamentahssumptiorof the NE approachs thatboththecontrolandthetreatment
groupsaresimilarly affectedby factorsnotconsidereaxplicitly in theanalysis.Thisassump-
tion, while subjectto criticism, probablyis not assevereasthoseimposedby the traditional
before-afterestimator Yet, the main challengeof the NE approachis finding an acceptable
comparisorgroup.

This comparisorstratay is basedon longitudinaldata. It exploits the ideathata person
canbein both statesat differenttimes,andthat outcomesneasuredn onestateat onetime
aregoodproxiesfor outcomesn thesamestatesat othertimes.In otherwords,the outcomes
beforethe policy changeare good proxiesfor outcomesthat would have occurredhad the
policy not beenimplemented.

3.2 TheMicroeconometric (Structural) Approach

Oneof the advantagesf the NE approachs that, underplausibleassumptionsit allows to
“locally” estimatesomestructuralparametersf thelaboursupplyfunctionwithout having to
explicitly parameterizeitherthe complex nonlinearbudgetconstrainfacedby theindividual
or his utility function. The main dravbackof this approachs its inability to infer potential
impactsof policy changeotherthanthoseconsideredn ary givenanalysis.This dravback
arisesbecausdittle formal structureis relied uponin derving estimatesof the impactsof
policy changes.

In contrastthe so-called‘structuralapproachpurportsto estimateall the preferencea-

aconsistenbefore-aftelestimate.
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rametersandthereforeprovidesglobal informationwhich canbe usedto simulatethe effect
of ary reformon laboursupply In essencethe structuralapproachusesall the restrictions
imposedby economictheoryto estimatethe parameter®f the model. A particularmodel
of laboursupplybehaiour is first assumedasedon an optimizationprogramthat considers
bothindividual preferencesandbudgetconstraints Statisticalassumptionarethenmadere-
gardingtheway in which the stochasticermsareintroducednto the model. For examplethe
latter may reflectmeasuremengrrors, preferenceheterogeneityor optimizationerrors. As-
sumptionsarealsomaderegardingthe distribution of thesestochastiderms(e.g., normality;
absencef correlationbetweernregressorandtheserandomterms).Of coursethecompleity
of the estimationmethod(e.g., maximumlik elihoodmethods GMM, instrumentalariables
(IV), non-parametrior semi-parametri@approachesfiependon the compleity of the eco-
nomic modelconsideredpn the functionalform of the utility function, on the natureof the
budgetconstraint(e.g., piecavise linear constraintwith fixed costsof participationandwith
hoursrationing)andon the numerousassumptionsoncerninghe distribution of the stochas-
tic terms.BlundellandMaCurdy(1999)provide step-by-stegxamplesof econometridabour
supplymodelsdervedundervariousassumptionbasedn economicandstatisticaltheories.

The structuralmethodsusedto estimatemodelsof labour supply with tax and transfer
programshave beencriticized on variousgrounds. First, someapproachesassumehat the
individual hasa perfectknowledgeof the parametersf all thetax andtransferprogramshat
influencehis budgetconstraint.Of course this requiresa very high degreeof informationon
thepartof theindividual. Secondtheapproachrequiregshatsomevariablessuchaseducation
beassumedo affectwageratesbut notpreferencesyhichis aratherstrongassumptiorthatis
notbaseduponeconomicheory Third, giventhecompleity of theestimatingnethodsused,
the functional form usedto represenpreference®ften lacks flexibility (e.g., linear labour
supplyfunction),which mayinducebiasesn the estimatesFinally, laboursupplyparameters
are often not very robust to the choiceof the economicand statisticalassumptiongnadeto
estimatethe model.

4 Empirical Results

4.1 Resultsfrom the Natural Experiment Approach

As mentionedearlier mary recentstudiesrely on the NE approachto assesshe impactof
tax reforms. We begin by reviewing evidencefrom two foreigntax programsthe US Earned
IncomeTax Creditandthe UK Working FamiliesTax Credit(WFTC), for threereasonsFirst,
boththeseprogramsexhibit similarfeaturedo the CanadiarearnedncomeSupplemen(EIS)
andthe QuebecAPPOR program.Secondpoththe EITC andthe WFTC have beenexten-
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Tablel: EarnedncomeTax CreditParameter$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| $3556 | 21.06% | $11,650-$28,495
No children 7.65% | $0-$4,220| $323 | 7.65% $5,280-$9,500

sively studiedby economistsn recentyears. Third, moststudiesrely on the NE approach.
Following the discussioraboutthe EITC andthe WFTC, we will discussotherstudiesthat
have lookedat generakax reformsusingthe NE approach.

4.1.1 TheUSEarned Income Tax Credit (EITC)

The EITC wasbegunin 1975 as a modestprogramaimedat offsetting the social security
payroll tax for low-incomefamilieswith children. The programwasexpandedn 1986,1990
and1993. Taxpayers eligibility for the EITC dependson earnedincome(or in somecases
adjustedgrossincome),andthe numberof qualifying childrenwho meetcertainage relation-
shipandresideny tests.It is alsorequiredthatthe taxpayerave positve earnedncomethat
is below acertainthreshold$28,495n 1996). Thecreditis refundablesothatataxpayemith
no federaltax liability couldreceve arefundfrom the governmentfor the full amountof the
credit. Theparametersf the EITC arereportedn Tablel below.

The programincludesthree separateaegions. The phase-inregion transfersan amount
equalto the subsidyratetimesearnings.In the flat region, the family recevesthe maximum
credit. Finally, in the phase-outegion the creditis clawed backat a givenphase-outate. For
example,afamily with a singlechild andearningshetween$6,330and$11,650will receve
themaximumcreditof $2,152.Earningsbeyond$11,650aretaxedbackattherateof 15.98%.
Onceearninggeach$25,078hefamily no longerrecevesary benefit. The EITC programis
depictedn Figure4 for anunmarriedtaxpayer Thefigure shavs how theintroductionof the
EITC shiftsthe budgetsetof anotherwiseuntaxedindividual from ADE to ABCDE.

Fromapolicy perspectie, theissueof interestis determininghow suchashift maychange
work incentves. As discussedn Section(2.2), the effect of sucha programlikely to be
ambiguoussinceit depend®n theindividual’s preferencesndhis/herwagerate. Noticefirst
thatthe well-beingof anindividual thatchoosesot to work is unafectedby the EITC since
receiptis conditionalon positiveearninggA). Ontheotherhand,somemayfind theadditional
incomeaccruingirom the EITC worthenteringthelabourmarket. Thiswill bethecasef their
wagerategrossof the phase-insubsidyexceedsheir reseration wage. The phase-irregion
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of the EITC thushasan unambiguoupositive impacton labourforce participation(segment
AB). Individualsin the flat-rangeregion (segmentBC) have no incentivesto increasetheir
hoursof work. Quiteto the contrary for a givennumberof weekly hoursof work, the EITC
hasincreasedheir income. If leisureis a normal good, they will by inducedto consume
moreof it, therebydecreasingheir hoursof work. Overthephase-outegion, individualsface
relatively highimplicit tax rates.Thosethatwerealreadylocatedbetweerthe C andD hours
thresholdsnaychooseo reducetheir hoursof work. Finally, thosethatwerelocatedbetween
D andE mayalsochoose&o reducetheir hoursof work in orderto benefitfrom thetax credit.

All in all, the EITC hasunambiguougositive work incentvesonly for individualsthat
areout of thelabourforce. Theincentve effectsaremore complicatedfor marriedcouples.
Even the labour force participationeffect is ambiguous. This occursbecausahe EITC is
basednfamily earningsindeedto the extentthatthehusbands theprimarydecisionmaker
(seeSection2.3.3),theimpactof the EITC on his decisionto work is asdescribedabove. The
wife’sdecisionto work will beconditionalonherhusbandsincome.Supposehatthehusband
earns$11,650placinghim at the beginning of the phase-outegion. If the wife remainsout
of the labourforce, the family will receve the maximumbenefit. For eachdollar sheearns,
thefamily’s creditwill bereducedoy 21 cents(for afamily with two children). Shewill also
have to pay socialsecuritytaxes,statetaxes,etc. Only if herhusbandearnsverylittle income
will therebe strongincentivesfor herto join thelabourmarket.

Theimpact of EITC on hoursof work and participation
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Severalstudieshave attemptedo measurehe impactof the EITC on hoursof work. Us-
ing standarcklasticity estimatedrom the literature,Browning (1995) conductedsimulations
that predictedthatapproximatelyhalf of the taxpayersn the phase-outegion would reduce
their hoursof work (seeSection2.4). Otherstudieshave measuredhe impactof the EITC
directly [DickertandHousern(1998),Scholtz(1996),EissaandLiebman(1995)andAttanasio
andMaCurdy(1997)]. EissaandLiebman(1995)examinetheimpactof recentElTC expan-
sionson femalehouseholcheadsusing naturalexperimentmethodshat comparechangesn
thelaborforce participationratesandhoursworked of eligible (with children)andineligible
(without children) women. They find an increasein the rate of labour force participation,
but no evidenceof a declinein hoursworked by taxpayersn the phase-outegion. Meyer
and Rosenbaunf{2002) confirm the participationresultand further concludethat the EITC
explainsover half of the substantiaincreasen thelaborforce participationof singlewomen
with childrenoverthe pastdecade.

AttanasicandMaCurdy(1997)usethepolicy drivenEITC change®verthepastdecaddo
estimatealife-cycle consistenmodelof householdaborsupply(seeourdiscussionn Section
2.3.6). They estimatethe EITC effectson couplesin the labourmarket. Their resultssuggest
substantiakffectsof the creditexpansionon hoursworked. Unfortunately theiranalysisdoes
not considerthe participationdecision.

More recently Eissaand Hoynes (1999) have studiedthe responseof married couples
to several EITC expansionsover the period 1984-1996.Their resultssuggesthatthe EITC
expansiondave causednarriedmen’s labourforce participationto increaseonly slightly but
have contributedto reducewomenslabourforce participationby over afull percentaggoint.
This modesteffect maskssizeableheterogeneityacrossindividuals. Hence,womenin the
phase-outegion are morethan 5% lesslikely to work, andif in the labourforce, work as
muchas276hours(20%)fewer hoursperyeat

The parameterestimatesshow that the elasticity with respectto the net-of-taxwageis
about0.3 for womens participation,and between0.1 and 0.5 for their hoursof work. The
authorsalso presentevidencethat hoursof work elasticitiesfor menandwomenare larger
for lower-earningindividuals. Their overall assessmernindicatesthat the EITC expansions
have led to reducedfamily labour supply and pre-taxfamily earnings. They arethusled to
concludethatthe EITC is effectively subsidizingmarriedmothersto stayhome. In orderto
offsetthe negative incentve effectsof secondargarnersthey suggesthatthe EITC bebased
onindividual ratherthanfamily earningsalthoughthis would entail sizeablecosts.

In arecentpaperMeyerandRosenbauni2002)haveinvestigatedheimpactof thewelfare
andtax policy changeshatwereenactedetweernl984and1996. Their analysisallows them
to measurehe contribution of severaldistinct policy changego the obsened unprecedented
increasen singlemothers’employmentandhoursof work. Theempiricalanalysigevealsthat
boththe participationin paidwork aswell ashoursof work arehighly sensitve to expansions
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in the EITC. In both casesthe estimatedelasticity with respectto the maiginal tax rate is
approximatelyequalto 0.7. Likewise, the analysisalsorevealsthat the increasen work by
single mothersalsorespondedo welfare benefitreductions welfare waiversand child care
expansionsput to alesserdeggree. The authorsconcludethat financialincentvesthroughthe
tax andwelfaresystemdave substantiakffectson singlemothers’laboursupplydecisions.

4.1.2 TheUK Working Families Tax Credit (WFTC)

An importantcomponenbf the British tax andwelfare systemis the “in-work” benefitpro-
gramcalledFamily Credit(FC). Introducedn 1988asanextensionto Family IncomeSupple-
ment,it hasmary featuresn commonwith the EITC programin the US. However, eligibility
is basedon a minimum weekly working hoursrequirement.The new Working Families Tax
Credit,whichreplaced=C in October1999,hasexactly the sameminimumweekly hoursre-
guirement.In this respectthe British in-work benefitsystemhassimilaritiesto the Canadian
Self-Suficiengy Prograntt The FC systemwasdesignedo encourageart-timework andto
supportthe incomeof part-timeworking parents.It hassubsequenthpeenextendedwith a
smallsupplementor full-time work.

The basicFC schemes generousbut hasa high benefitreductionrate. Family Credit
becomegpayableto individualsin familieswith childrenif theirworking hoursexceedl6 per
weekandtheir overallincomefalls belov somespecifiedevel, which varieswith thenumber
andageof children. Thecreditis thenprogressrely withdrawvn at areductionrateof 70%as
incomerises(loweredto 55%in the WFTC reform). Thisrateis considerablyhigherthanthat
for the EITC in theUS (seeSectior4.1.1).

Sincetheintroductionof FCin 1988,the structureof the in-work benefitsystemhaswit-
nessedhreemajorreforms:areductionin the hoursrule from 24to 16in 1992,theintroduc-
tion of childcaredisregardsto helprecipientswith child-carecostsin 1994,andtheintroduc-
tion of anadditionalcreditat 30 hours. During this period,the numberof recipientsdoubled
to well over 500,000.The Working Families Tax Creditreform only mamginally changeghe
structurewith a more generoudevel of paymentanda lower benefitreductionrate of 55%.
Consequentlymoreindividualsin work who would not have receved FC will now receve
WFTC.

For mostlow-incomeindividualsworkinglessthan16 hoursperweek,theincomesupport
andhousingbenefitsystenrenderghebudgetconstraintvirtually flat, sothatFC canactasan
importantjumpin thein-work incomefor low-wageworking parents.The high benefitreduc-
tion rate,however, impliesareasonablylat constrainabove 16 hours,providing a potentially

“However, it shouldbe pointedout thatthe SSPwhich is only currentlyoperatingon an experimentabasis,
is time-limited andonly availableto parentswith long durationsof welfarereceiptandunemplyment.
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strongincentvefor thoseworkingmoreto reducetheirhours.Consequentlyquestionsimilar
to thoseof the EITC ariseasto the effectivenesf the system.

Theimpact of the WFTC on hours of work and participation

Severalresearctprojectshave beenconductedecentlyat the Institutefor Fiscal Studies
(IFS)to assesthelik ely impactsof the WFTC ontheparticipationandhoursof work of target
groups. The papersby Gregg, Johnsonand Reed(1999), Blundell, Duncan,McCrae and
Meghir (2000) and Gillian, Walker and Zhu (1999) all usesimulationtechniquesoperating
on microeconomicdata (seeour discussionin Section2.4). They differ both in terms of
methodologyandin datasources. Yet, asshavn in Table 2 below, all three studiesyield
essentiallythe sameresults.

Indeed,the resultsshov an unambiguougpositive impacton the participationof single
mothers. Thereis alsoa sizeablepositive impacton participationfor marriedwomenwith
unemplyed partners.As would be expected thereis a moderatenegative impacton married
womenwith employed partners.This partially offsetsthe positive impacton singlewomen,
but if theaimis to reducethe numberof familieswith no earnerghenthis maybelessimpor-
tant. To this end,theimpacton non-working marriedmenwith spousesvho do notwork is
equallyinteresting.Hereagain,thereis afairly large positive impacton employment.Finally,
for menwith partnerswho do work, thereis moredisagreemenacrossnodels- in fact, this
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Table2: Predictedmpactof theWFTC

Group Greggetal. Blundelletal. Gillian etal.
Number| % | Number| % | Number| %

Singleparents 28600 | 1.85| 34000 | 2.20| 24,700 | 1.60

Marriedwomen,partner| 14610| 1.75| 11000 | 1.32

notworking

Married women,partner| - 29,050 | -0.83 | -20,000 | -0.57

working

Marriedmen,partnemot | 16820 | 048 | 13000 | 0.37

working

Married men, partner 1,790, 0.05| -10500 | -0.30

working

Totalemploymenteffect | 32,770 27500

is essentiallythe main reasonwhy the totalsdiffer. For this group,the effect of anincrease
in thewife’s incomeleadsto a negative impacton participationin the studyby Blundell etal.
(2000). Thestudyby Gregg etal. (1999)doesnot find a negative effect; however, this maybe
becauseat only looks at entry into work anddoesnot directly modelexit from work. Hence,
it doesnot pick up the effect of previously employed menmoving out of work in responseo
the WFTC.

4.1.3 Evaluating Tax Reformsusing the NE Approach

The previous subsectioniave focussedn the evaluationof particularprovisionsof the tax
systemin the US andthe UK. Herewe will summarizehe resultsof the empiricalliterature
thatconcentratesn theimpactof varioustax reformson laboursupply

Tables3-5reporttheresultsof the mainstudieshathave investigatedrzarioustax reforms
in the United Statesthe UnitedKingdomandCanadaTable3 focusesonthe US. All thepa-
perslistedin thetableinvestigateaheimpactof the Tax ReformAct of 1986(TRA). TheTRA
reducedhetop maiginal tax ratessignificantly SomepapersncorporateEITC expansionsn
the analysis,othersdo not. Thosethatdo not, manageo isolatethe TRA from EITC effects
by choosingappropriatecontrol andtreatmentgroups,i.e. groupsthatwere not affectedby
EITC expansions.

Thefirst four paperdook at theimpactof the TRA onlaboursupply It is foundthatthe
laboursupplyof womenreactedpositively to the reductionin the mamginal tax rates. This is
truefor high-incomemarriedwomen[Eissa(1995)]andfor femaleheadedousehold$Eissa
andLiebman(1995)andMeyer andRosenbaun(2002)]. Men, on the otherhand,arefound
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to be lessresponaste to the tax changes.Indeed,Eissa(1996)find only weakevidencethat
menincreasedheir labour supplyfollowing changesn the mamginal tax rates. Moffitt and
Wilhelm (1998), on the other hand, investigatethe behaiour of wealthy men. They find
that high-incomemen have not respondedo the reductionin top mamginal tax rates. They
conjecturghatsincethesemenalreadywork mary hours,they mayhave little scopeto adjust
their behaiour.

Recall from our discussionin the Introductionthat hours of work is only one magin
againstwhich to adjustbehaiour in the faceof changingfiscal provisions. Indeed,rising
tax ratesmay induceindividualsto work in the undegroundsectoror to modify their sas-
ings or portfolio decisions. The lastthreepapersin Table3 investigatehow taxableincome
changessaresultof changingmaginal tax rates.Saez(1999),Feldstein(1995)andGruber
andSaez(2000)all find thatindividualssignificantlyincreaseheir taxableincomewhentax
ratesarereduced Accordingto Saez(1999),bothlow-incomeandmiddle-incomeax payers
increasetheir taxableincome. The authorsuggestghat theseworkers have little scopefor
adjustmenbutsidethelabourmarket andis thusled to concludethatincreasedoursof work
arethe maindriving factorbehindincreasingrevenues.Feldstein(1995),on the otherhand,
findstaxableincometo be extremelysensitve to variationsin mamginaltax rates.Thereported
elasticitiesrangebetweerD and3. It is clearthatsuchvariationsin taxableincomecannotbe
explainedby variationsin hoursof work alone. Other adjustmentsretaking place. Feld-
steinfurther warnsthat his resultsrepresenshort-runadjustmentgo variationsin margginal
tax rates. The long-runresponsas likely greater Thuswheninterpretedn light of Moffitt
and Wilhelm (1998)s results,Feldsteins resultsimply thatincreasingthe top mamginal tax
rateswill yield few if any additionaltax revenuedor the government.Theresultsreportedn
Gruberand Saez(2000)are consistenwith thoseof Feldstein(1995) but the elasticitiesare
someavhatsmaller

Table4 reportstheresultsof two studieghatwereconductedisingUK data.In thefirst of
theseBlundelletal. (1998)investigateheimpactof thevarioustax reformsthatwerecarried
out throughthe 1980sand early 1990son marriedwomens laboursupply The elasticities
reportedin this study do not distinguishbetweenparticipationper se and annualhours of
work. All thenetwageelasticitiesarefoundto be positive andto vary accordingto the ageof
theyoungesthild. Interestinglyit is foundthatthe elasticitiesarehighestwhentheyoungest
child is apreschooler

The other study listed in the table focuseson lone mothers. In their paper Blundell,
Duncanand Meghir (1992)reportlaboursupply elasticitiesaccordingto hoursof work and
schoolinglevels. As in their 1998 paper they find that womenwith preschoolersre more
sensitve thanothersto variationsin netwagerates.Lik ewise,womenworking few hoursare
moreresponsieto increase their netwagethanthoseworking morehours.In fact,women

5Veal(2001)hasrecentlyinvestigatedheimpactof the 1988taxflatteningin Canadan RRSPcontrikutions.
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working mary hoursare found to have a backward-bendingabour supply curve. In other
words,increase thenetwageratetranslatesnto fewer hoursof work. Thisis anindication
thattheincomeeffectis greaterthanthe substitutioneffect.

Finally, Table5 reportstheresultsof a studyby SillamaaandVeall (2000)thatusesCana-
diandata. This studyis similar to thoseconductedoy Moffitt andWilhelm (1998)andFeld-
stein (1995). The authorsusetax recordsfrom the Longitudinal Administratve Database
(LAD) for theyears1986—19890 studytheimpactof the 1988tax flatteningin CanadaAs
stressedby the authorswe know fairly little aboutthe impactof tax reformsin Canada.Yet,
the responsienesdo tax changeds importantin determiningthe social maginal cost per
dollar revenueraisedthroughthe tax systemt

Unfortunatelythe LAD containsno informationon hoursof work. The authorstherefore
seekto investigatethe responseof taxableincometo the 1988tax flattening. The authors
reportthe impactof the tax flatteningon variousmeasure®f income. The first row of the
table shav that a 1% reductionin the mamginal tax rate increasegrossincome by 0.25%.
Incomeaccruingfrom regularemploymentandself-emplgymentis muchmoresensitve, with
an elasticitynearlyequalto 1. Whenreportedseparatelyincomefrom regular employment
hasan elasticity of about0.22 andthe elasticity of incomefrom self-emplymentis ashigh
as 1.23. The elasticity of incomefrom regular employmentis similar to elasticitiesusually
reportedfor annualhoursof work.

The secondrow of the tablereportselasticitiesof individualsthat were at least64 years
of agein 1986. The seniorpopulationis singledout becausehe option of retiring or reduc-
ing hoursof work significantlyis presumablymorelikely. The estimatefor regularincome
(1.764)suggestsndeedthatwhenfacedwith highermaginal tax rates,seniorswill respond
by decreasingonsiderablytheir labour supply The responseof self-emplgymentincome,
thoughsizeableat 0.637,is lessthanthatfoundfor thetotal population.

Finally, theauthorgnvestigateheresponsienes®f high-incomendividualsto taxchanges.
Unfortunately only the responsef grossincomeis reportedin the paper Neverthelessthe
elasticitiesndicatethatincreasesn the maiginal tax rateswill be morethancompensatetbr
by reductionsin grossincome,exceptperhapgor marriedwomen. Theseelasticitiesare of
the sameorderof magnitudeasthosereportedusingUs data.

SFortin andLacroix (1994)estimatethe maginal socialcostof anadditionaltax dollar to be approximately
equalto $1.55in Québecwhenlaboursupplyin both the regular and the undegroundsectorsare taken into
account.
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4.2 Resultsfrom the Microeconometric (Structural) Approach
4.2.1 Standard Labour Supply Studies

As mentionedin Section3.2, the so-calledstructuralapproachexploits the institutional de-
tails of the tax regimesto modelindividual behaiour. The main benefitof this approachs

its ability to simulatepreciselythe responséo changesn tax regimeson anindividual basis.
Giventhe compleity of thetax regimesandthe ensuingmethodologicathallengesall stud-
ies mostrely on simplifying assumptionsThesecanrelateto the detailsof the tax regimes
per seand/orto statisticalassumptionsMicroeconometricstudiescould thusbe cateyorized
accordingto the postulatecassumptionslnstead we have choserto cateyorizethemaccord-
ing to the countryunderinvestigation. The technicaldetailsare thuswillingly omittedfrom

the discussion.Giventherobustnes®f the resultsobsenedin theliterature,we feel thereis

no needto spendmuchtime onthisissue.

Tables6 and 7 reportresultsfor menand marriedwomenseparately Fewer studiesare
devotedto studyingmens behaiour. Indeedmen’slaboursupplyis usuallythoughtnotto be
veryresponsieto changesn taxrates.In fact,mostresultspresentedh Table6 areconsistent
with this presumption.The netwageelasticity of hoursof work rangesbetweer0 and0.25.
The only notavorthy exceptionin the tableis the study by Lacroix and Fortin (1992) using
Canadiardata. In their 1992 paper they studythe impactof maiginal tax rateson hoursof
work in theregularandirregular (undeground)labourmarkets. Thefactthattheir elasticities
arehigherthanthoseof otherstudiess the consequencef allowing for anadditionalmagin
of adjustment(irregular labour)in the analysis. No other study allows for suchadjustment
dueto thelack of appropriatedata. The elasticityof regular hoursfor individualsworking in
the regular market only, 0.249,is closeto thosefoundin otherstudies. On the otherhand,
individualsworking in bothsectorsaaremuchmoresensitve to variationseitherin theregular
wage (RW) andthe irregular wage (IW). In a study that usedCensusdata, andin which
irregular hoursare not allowed for, Fortin and Lacroix (1997)find elasticitiesvery muchin
line with thosefoundin othercountries It is safeto concludehatmen’s hoursof work respond
little to changesn netwagerates.On the otherhand,they arerelatively sensitie to changes
in nonwageincome. Thereportedelasticitiesarenegative asexpectedandrelatively highin
somecases.

Womens elasticitiesarereportedn Table7. A quick glancethroughthe tableshows that
womenselasticitiesaremuchhigherthanthoseof men,irrespectve of thecountryconsidered.
In nearlyall casestheelasticitiesarepositive. The only notevorthy exceptionsarethe studies
by Robinsonand Tomes(1985) and Nakamuraand Nakamura(1981), both using Canadian
data.lt is notclearwhy thesetwo studiesyield differentresults.Ontheotherhand, thestudies
by StelcnerandBreslav (1985),SmithandStelcner(1985),LacroixandFréchettg 1994)and
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Fortin and Lacroix (1997) all usesamplesof womenfrom Québecfor differentyears. Yet,
they all yield very similar results.

4.2.2 Labour Supply and Child Care

Recallfrom Section2.3.2thatfixed costsof work increaseanindividual’s resenationwage.
A consequencef fixed costsis alsoto induceindividualsto work a minimum numberof
hoursso asto absorbtheseadditionalcosts. Researchnto the impactof child carecoston
womenslaboursupplyhasbeenveryactivein recentyears.Table8 reportsresultsfor Canada
andthe US. Both Canadiarstudiesusedatafrom the CanadiarNational Child CareSurwey
to investigatethe sensitvity of womens hoursof work with respecto child carecosts.Both
studiesfind negative andrelatively high elasticitiesof participationand hoursof work with
respectto child carecosts. Interestingly Cleveland, Gundersorand Hyatt (1996)s paper
shavsthatanincreasen fathers wagetranslatesnto additionalexpenditureson market care.

The US studiesyield very similar resultsto thosefound in Canada. The study by the
GovernmentAccounting Office (1994) reportsresultsbasedon broadincomegroups. The
resultsshav that poor householdsare much more responsie to increasein child carecost
thannon-poorhouseholdsHence,a 10%increasean child carecostswill induce5% of poor
householddo leave the labour market. The study by Andersonand Levine (1999) offers
very interestinginsightsinto the sensitvity of womens laboursupply decisionwith respect
to child carecosts. Their resultsare classifiedfirst accordingto schoolinglevels, then by
incomeandschoolinglevels. Their resultsshav thatthosewho arepoorly educatecaremuch
moreresponsie to variationsin wageratesandchild carecostswhendecidingto participate
in the labourmarlket. Lik ewise, poorandnearpoor householdseactmuchmore stronglyto
increasedn child-carecosts.Theseresultssuggesthatpoliciesthat provide supportfor child
carecostswill benefitpoor, low-educatedouseholdsnost.

5 Conclusion

Theinfluenceof governmentakax andtransferprogramson individual behaiour is oftena
critical consideratiorin the designof policies. Changesn ary single policy parameteccan
potentially affect a whole array of decisionsincluding, but not restrictedto, labour supply
work in theundegroundeconomysavings, humancapitalinvestmentsetc.

Thisreporthasfocusedexclusively onlaboursupplyresponseto policy changedor three
reasonsFirst, recentreformsof taxandtransfemprogramoftenaimatincreasingemployment
and hourswork of targetedgroups. Second Jabourresourcesepresenthe mostimportant
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input into the productionof goodsand servicesin the economy Third, hoursof work and
labourforce participationareeasilymeasure@ndarewell understooatoncepts.

Section2 hasreviewedthemaintheoreticatoolsthatarenecessaryo understandhebulk
of publishedempiricalstudiesin the economicditerature. Section3 presentedhe two main
empiricalstratgiesusedwhenassessinghe impactof policy reforms. Finally, Section4 has
suneyedthe mostrecentempiricalevidenceon laboursupplyresponseo changesn policy
parameters.

Our overall assessmertf the vastliteratureon laboursupplyis threefold. First, from a
methodologicalpoint of view, it seemsquite clear that most recentempirical studieshave
favouredthe so-calleddifference-in-diferencesor natural experimentapproach. This ap-
proachhasmary virtues,oneof thembeingits simplicity. Unfortunately mary analysts¢end
to overlookthe stringentassumptionshatareimplicitly requiredto obtainconsistenimpact
estimatesFromapolicy perspeciie, thisapproachs alsoof limited usesinceit doesnot pro-
vide sufficient informationfor extrapolationto, or simulationof, alternatve policy changes.
Microeconometricstructuralmodelsare betterequippedto simulatetax and welfare policy
changesOn the otherhand,estimationof a structuralmodelthatembodieomplex tax and
transferprogramscanbe dauntingandrequirestrongidentifying restrictions.

Secondacarefulreadingof theempiricalliteraturerevealsthatmuchof womensresponse
to policy initiativesoccursthroughtheextensve (participation)magin. Two importantstudies
(Eissa(1995),EissaandLiebman(1995))have thusestablishedhatbothmarriedwomenand
singlemothersarelessresponsieto policy changest the extensve magin. Thelatter study
hasalsofoundthatthe significantchangeghat hadbeenmadeto the EITC with the passage
of the 1986 Tax ReformAct hadno impacton the hoursof work of singlemothersalreadyin
employment’ Thisresulthasprofoundimplicationsfor the efficiengy-equity trade-of under

In arecentpaper Meyer (2002)providesempiricalevidencethatthe EITC unequiocally encouragedingle
parentgo work, while having little or no effecton the hoursof work patternsof thosealreadyin employment.in
arelatively recentpaper Kimmel andKniesner(1998)provide strongeconometrievidencethatthe elasticities
of laboursupplydiffer substantiallyat the extensive andtheintensive mamgins. We have not suneyedtheir study
sincetheanalysisdoesnotaccounfor incometaxes. Neverthelesstheir resultsareworth underlining. Thetable
below reportsthe mainelasticitiesfrom their paper

Estimated_abourSupplyWageElasticities
Single Married Single Married
Men Men Women Women
Employed 0.65 1.08 242 185
Hours 044 040 0.69 067

Theseresultsshav that thereare no differencesby marital statusin the elasticitiesof hoursworked by the
employed,but significantdifferencedy maritalstatusn thewageelasticitiesof employmentasexpectedf fixed
mone/ costsof employmentare important. The sex/marital statusdifferencesn employmentelasticitiesare
consistentvith family fixed costsof employmentfalling largely on thewife in marriedfamilies.
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lying ary policy reform. Modelsandsimulationsthatdo not acknavledgeunresponsieness
of laboursupplyattheintensve (hours)maigin arelik ely to overstatehelaboursupplydisin-

centiveseffectsof mary transferprograms.On the otherhand,mary studieshave foundthat

taxableincomeis muchmoreresponsie to tax changeshanhoursof work. Thisis obsenred

bothin theU.S. (Moffitt andWilhelm (1998),Saez1999),Feldstein(1995),GruberandSaez
(2000))andin CanadgSillamaaandVeall (2000)). In particular high incometaxpayersare

always found to be very sensitve to increasesn maiginal tax rates. Theseresultsraisea

fundamentapolicy dilemma:policiesor programghatfavour labourmarket participationare

costlyfrom thegovernments pointof view. In orderto satisfyits budgetconstraintadditional

taxesmustbe levied againstsometaxpayers.Accordingto thesestudies,the governments

ability to increasdax incomeaccruingfrom high incometaxpayersappearso be someavhat

limited.

Thirdly, studiesthatuseCanadiardatato assessheimpactof tax andtransfergprograms
in a methodologicallysoundmannerare despairinglyfew. Indeed,the main laboursupply
suneys thathave beenpublishedover the pasttwo decadesncludeonly two or threestudies
thatuseCanadiardata. Discussion®f policy reformsin Canadaarethusbasedon evidence
from other countrieswhich may or may not be relevant given institutional and behaioural
differencesResearclefforts shouldthusbe devotedto fill thisimportantgapandto enlighten
policy discussions.
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Table6: Non-linearbudgetconstraintsgross-sectionadata,Men

Study Data Results
Wageelasticity |  Incomeelasticity
CANADA
Lacroix andFortin (1992) | Enqétesurla fiscalitt au Québec Regular LabourMarket, only
0.249 | -0.054
Regular andIrregular Labour Markets
RegularHours
[RwW] 0.487 -0.019
[IW] -0.126
IrregularHours
[RW] 0.788
[lw] 0.823
Irregular LabourMarket
0.278 -0.046
Fortin andLacroix (1997) | 1986censugata 0.223 -0.054
UNITED STATES
Hausman(n.d.) US PanelStudyof IncomeDynamics, 1975 [0.00,0.03] [-0.95,-1.03]
MaCurdy  Green and| USPanelStudyof IncomeDynamics,1975 0 -0.01
Paarsch(1990)
Triest(1990) US PanelStudyof IncomeDynamics, 1983 0.05 0
SWEDEN
Blomquist(1983) SwedishLevel of Living Surwey, 1974 0.08 [-0.04,-0.03]
Blomquist and Hansson-| SwedishLevel of Living Surwey, 1981 [0.08,0.13] [-0.01,-0.008]
Bruseuitz(1990)
Flood and MaCurdy | SwedishHouseholdViarketandNon-marlet [0.04,0.25] [-0.1,-0.07]
(1993) Suney, 1984
NETHERLANDS
Van Soest, Woittiez and | Dutch Stratejic Labor Market ResearctSur 0.12 -0.01
Kapteyn (1990) vey, 1985
GERMANY
Kaiser van Essen and| GermanSocioEconomidanel, 1983 -0.004 -0.28
Spahn(1992)
FRANCE
Bourguignon and Magnac | FrenchLabourForceSurwey, 1985 0.1 -0.07
(1990)
UNITED KINGDOM
Blundell and Walker | British Family ExpenditureSurvey, 1980 0.024 -0.287
(1986)

T No distinctionbetweermenandwomen.



Table7: Non-linearbudgetconstraintscross-sectionalata,Married Womeri

Study Data Results
Wageelasticity Incomeelasticity
CANADA
Robinsonand Tomes(1985) Quality of Life Surwey, 1979 [-0.23,-0.20] 0
NakamuraandNakamurg1981) 1971censugiata [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
StelcnerandBreslav (1985) 1981censugiata 0.40 -0.09
SmithandStelcner(1985) 1981censugiata [Age Group]
[20-34] 0.149 -0.184
[35-54] 0.028 -0.077
Christofides, Stengosand Swidin- | LMAS 1988-1989| onemotherson | [Hours] 0.074 0
sky (1997) welfare
[Participation] 0.765| -0.404
Lacroix andFréchettg1994) Enqgietesurlafiscalitt auQuébec | 0.469 -0.170
Fortin andLacroix (1997) 1986censugata 0.458 -0.015
UNITED STATES
Hausmar(n.d.) US Panel Study of IncomeDynam- | 0.995 -0.121
ics,1975
Triest(1990) US Panel Study of IncomeDynam- | 0.97 -0.33
ics,1983
SWEDEN
Blomquist and Hansson-Bruseuitz Swedish Level of Living Surwey, | 0.79 [-0.24,-0.06]
(1990) 1981
NETHERLANDS
VanSoesttal. (1990) Dutch Stratgyic Labor Market Re- | 0.79 -0.23
searchSurwey, 1985
GERMANY
Kaiseretal. (1992) German SocioEconomic Panel, | 1.04 -0.18
1983
FRANCE
BourguignonandMagnac(1990) FrenchLabourForceSurwey, 1985 | [0.05,1.0] [-0.3,-0.2]
Dagsvik,Laisne/, StromandOster | Enqlete INSEE Budget des| [1.62,1.97] [-0.41,-0.32]
vold (1988) familles,1978-1979
UNITED KINGDOM
ArellanoandMeghir (1992) British Family ExpenditureSurwey, | [0.29,0.71] [-0.40,-0.13]
1983andBritish LabourForce Sur
vey, 1983
ArrufatandZabalza(1986) British GeneralHouseholdSuney, | 2.03 -0.2
1981
Blundell, Meghir, Symons and | British Family ExpenditureSurwey, | 0.09 -0.26
Walker (1988) 1980
ITALY
ColombinoandBoca(1990) Turin Sunwey of Couples1979 [0.66,1.18] 0.52

Unlessotherwisestated.
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