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I. Introduction

Labor income taxation is composed of several distichedules. According to the OECD tax
databasé,the total tax wedge for an average-wage workeruatsoto 29.7% of labor costs to the
employer in the U.S. in 2010. This tax wedge candbeomposed into 8.2% for transfers to the
“central government”, 5.8% for transfers to “sulmiral” governments, and 15.8% for “social security
contributions”. In France at the same time, thalttztx wedge for an average-wage earner amounts to
49.3%, with only 9.9% for transfers to the centgavernment and 39.3% for social security
contributions. Whether or not earnings respond tidelty to the different schedules is crucial to
determine which type of tax should be used to feapublic expenditures, including social security
expenses and redistribution. In this work, we foonghe relative responsiveness of labor earniogs t
payroll (social contributions) taxation versmeometaxation.

The most usual models of the labor market (inclgdime standard labor supply model, the
monopoly-union model under right-to-manage, or théividual wage bargaining model) predict
identical earnings responses to payroll-tax anthtome-tax schedules. By contrast, the empirical
evidence is so far not conclusive because theiegisterature never simultaneously considers the
responses to payroll taxes and to income taxase reason being the absence of simultaneousnefo
to both schedules for similar individuals over faene period.

In contrast to the literature, we exploit a seméseforms to both the income-tax and the
payroll-tax schedules that occurred in France @@§3-2006 for individuals in the bottom half of the
wage distribution. In 2003, there existed two distischedules for the reduction in employers’ pthyro
taxes for low-wage workers, depending on whetherfittm had moved to the 35-hour workweek or
had remained at 39 hours. A progressive convergbateeen the two schedules was implemented
from 2003 and achieved in July 2005. This resduitedpposite effects for the two types of firms: an
increase in the reduction in employers’ payrollesfor those remained at 39 hours and a decrease in
the reduction for those that had moved to the 3&-kmrkweek. Over the same period of time, the
Prime pour I'Emploj a working tax credit for low-wage earners, hasrbsubstantially increased, the
maximum amount of benefits being almost doublednfi2z003 to 2006. Exploiting this rich set of
reforms that affected workers who earn less thacetthe minimum wage gives us the very unlikely

opportunity to compare the responsiveness of labotings to income-tax and to payroll-tax reforms.

1 Authors’ calculations from OECD tax data base latdé athttp://www.oecd.org/dataoecd/44/3/1942514 xls

% Most of the papers focus on the distortions induog income taxes (e.g. Feldstein (1995), Auten @acbll
(1999), Gruber and Saez (2002), Saez (2003), Bl@shgnd Selin (2010), Cabannes, Houdré and Landais
(2011) among others. Another strand of the litemtestimate the effects of payroll tax reforms .(&guber
(1997), Kugler and Kugler (2009), Liebman and S@&06), and Saez, Matsaganis and Tsakloglu (20hbphg
others).
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The dataset we use is tBaquéte Revenus Fiscawhich combines income tax records from
the fiscal administration with the French Labor d¢eorSurvey (hereafter LFS). Whereas the
information contained in income tax records allaygsso compute the income tax schedule (including
the tax credit for low-wage earners), the LFS mtevill the variables necessary to reconstruct
employer and employee payroll taxes. In particullae, labor market history and the usual weekly
working time enable us to infer a monthly wage andhourly wage, which are the basic inputs for
calculating payroll taxes respectively before afterahe reform. We are also able to infer whether
firm has moved to the 35-hour workweek or has reethiat 39 hours, which determines which
payroll tax schedule applies. To the best of owwwedge, this is the first work that uses income ta
records matched to the Labor Force Survey to ifgest the responsiveness of labor income to both
income-tax and payroll-tax reforms.

We estimate the short-term gross wage (or labai) cesponses to the marginal and average
net-of-tax rateSfor both schedules. We find a significant elasti¢around 0.2) of labor earnings with
respect to the marginal net-imieometax rate. By contrast, the elasticity of laborrgéags with respect
to the marginal net-gbayroll-tax rate is statistically insignificant and clagezero. Labor earnings
thus respond differently to payroll-tax and to imestax changes, at least in the short-run. This
finding contrasts with the theorical predictiongled most common labor market models. We also find
that the income effects of payroll-tax and income-¢hanges are different. The elasticity with respe
to the average net-giayroll-tax rate does not differ significantly from minose, while the elasticity
with respect to the average netiotometax rate is significantly lower in absolute term.

Our preferred interpretation for these findingssignificant labor supply responses to the
income-tax schedule, combined with a short-ternditig of the hourlytaxablewage (i.e. the gross
wage minus payroll taxes) over this period. Theafbf an income-tax reform works through rapid
labor supply modifications. Further investigatiosisgggest that this response is essentially due to
female participation decisions. By contrast, therhytaxable wage is probably determined through
bargaining, which does not occur every year, inmgythat the response of gross wages to payroll-tax
changes is delayed. Our results suggest in paatidbht, at least in the short-run, financing socia
security expenses and redistribution through payagks is less distortive than through income $axe
(e.g. through a rise in the amount of working ta®dd). Our results also imply that, in France,
reducing employer payroll taxes for low paid jolztually decreases the labor cost to the employer,
without any significant effect on the net wage. elsnwe do not find that the reduction in employer
payroll taxes for low paid jobs has exacerbatetbe-ivage trap” in Franc&Finally, the plausibility

of taxable wage rigidity suggests that the asswnptf a competitive labor market might be

% The marginal (respectively average) net-of-ta istequal to one minus the marginal (averagejatx

* Our result is in line with two other studies usignch data, Aeberhardt and Sraer (2009), and|BGiikes,
and L'Horty (2009), but differs from that of Lhomane and Remy (2009) also for France.
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inadequate for applied public finance, at leashashort-run and for economies such as Franceewher
the labor market is highly regulated. As the latissumption is made in a large part of the optimal
income tax literature (e.g. Mirrlees (1971)), onancquestion the relevance of the normative
predictions derived by these models.

A large strand of the literatuie interested in the response of taxable incont@gamarginal
net-of-income-tax rate, following the idea of Liegs(1987) and Feldstein (1995) that this elasticity
summarizes all the deadweight losses due to taxaiMe here compare our results with the main
conclusions of this literatur@) The literature considers that the elasticity &dhto identify, in
particular because of the difficulties to controf fnon-tax related changes in income. We better
account for these changes by using additional obmariables provided by the Labor Force Survey.
ii) At a first look, our estimate of 0.2 for the dieisy with respect to the marginal net-of-inconaect
rate belongs to the range of the most plausiblaegafound in the literature (between 0.12 and 0.4
according to Saez, Slemrod and Giertz (2010) onratd.33 for the intensive margin according to
Chetty (2011)). However, we here estimate the mspof labor earnings while most works are
interested in the responses of taxatd&al income. Restricting the comparison to taxalalbor
income, our estimate is consistent with that of nBjoist and Selin (2010), who find significant
responses, whereas differing from Saez (2003) wiggests that labor earnings do not significantly
respond to taxationii) The existing literature suggests that the eliagtis presumably much higher
for top income earners (e.g. Gruber and Saez (20B@wever, we obtain a significant elasticity of
labor earnings with respect to the marginal nefiobme-tax rate by using reforms that affect
individuals in the bottom half of the wage disttilon. iv) Finally, our result that labor earnings are, at
least in the short-run, insensitive to the margipayroll-tax rate is consistent with those found by
other studies (e.g. Liebman and Saez (2006), Sasla €2011)). More specifically, it is in line Wi
different studies using French data. The novelty timt we exhibit simultaneously the
unresponsiveness of taxable wages to payroll @mégheir responsiveness to income taxes.

The paper is organized as follows. Section Il defithe different elasticity concepts and
discusses theoretically whether labor earnings ldh@spond identically to income taxes and payroll
taxes. In section Ill, we present our empiricahi®gy and discuss the identification. Section IV
describes the dataset used, which combines incasnaecords with the Labor Force Survey. In
section V, we detail the institutional backgrouradsl expose the main reforms that took place in
France over the 2003-2006 period. Section VI prissersults on the respective effects of payrok$ax
and income taxes on labor earnings for all empleyea®l for specific subsamples, and the last section

concludes.



II. Theoretical backgrounds

[1.1 Definitions

Because of the existence of taxes and transfees(athnual)net wage ¢ that a worker can
consume differs from thgrosswage (or labor costy paid by her employer. In most countries, labor
earnings taxation can be decomposed into sociakisgecontributions ompayroll taxes (that finance
social security programs such as PAYG pensiondthhiesurance, unemployment insurance, etc.) and
taxes to governments orcometaxes.

We represent the payroll tax as a function of thesg wage and we denote it with a
superscripP: T"(w). We denote by thetaxablewage, defined as the gross wage minus payrolstaxe

On a linear part of the payroll tax schedule, we ge

z=r"w+R" 1)

aT " (w)

3 denotes thenarginal net-of-payroll-taxrate andR’ is the virtualtaxable
W

where P =1-

p
income. We denote bpp(w) =2 =P +R— theaverage net-of-payroll-tarate.
W W
The income tax schedule, denoted wituperscript, consists of income tger seand of tax
credits providing income subsidies to low-wage eesr(e.gEarned Income Tax Credih the U.S.,
Prime Pour 'Emploiin France, etc.). The income tax is a functiorihef taxable wage: T'(z). On a
linear part of the income tax schedule, the netexagquals the taxable wageninus income taxes,

implying that:

c=r'z+R 2)

|
where ' =1—% denotes thenarginal net-of-income-taxate andR' is the virtualnetincome.
z

=7 +R— theaverage net-of-income-taate. Combining Equations (1) and
z

We denote byp' (2) =§

(2) gives the budget constraint:
c=r'r’'w+r'R"+R (3)

We thus define theglobal marginal net-of-tax rate ag =7"r', the global virtual income as

R=7'R"” +R', and theglobal average net-of-tax ratgwas p = p" p'.



The three wages, z andc are endogenous and may depend on each of theafoparameters
7, 17, R andR". More precisely, let assume that the gross waigedetermined by a function denoted

W', 7",R,R"). Partial derivatives of the functioil then define a first set of behavioral parameters:
Aw (17 oW \Ar® (r'ow \Ar' (oW YAR" (oW )AR'

W - + - |+ == +| —; (4)
w wor™ ) rP wor )1 oR w R ) w

Forj=I,P, theelasticity (Tj/w)((?W/aTj) captures the change in gross wages generated by a

tax reform that not only modifies the slope of thedget constraint (3), but also the amount of tax
paid. This is the reason why it is referred to las uncompensate@lasticity with respect to the
marginal j net-of-tax rate. However, the theory of optimal a#on puts more emphasis on
compensateelasticities. These ones capture the responseost grages to tax reforms that modify
the slope of the tax schedule while leaving unckdnthe amount of tax paid at the pre-reform
earnings level.Formally, letw* and z* denote respectively the initial gross and taxatmges, with

z*= " w*+ R". Then, the compensated elasticity with respedhéomarginal payroll (respectively

income) net-of-tax rate” (respectively B') captures the effect on gross wages of a payroll

(respectively income) tax reform that varies thergimal net-of-payroll-tax rater” (respectively
marginal net-of-income-tax rat®) and the virtual taxable inconf® (respectively virtual net income
R) in such a way that the amount of payroll (resmome) tax paid aw* (resp. atz*) is kept
unchanged, i.eAR” = - w* A7" (resp.AR = z* A7). The compensated elasticities are thus given by

the “Slutsky-alike” equations:

o (7 oW » OW L (T oW . p OW
-T and = ——|-7T'p"— 5
A [W or” J oR” A w ar' P R ©)
For a given level of the gross wage, the change\d” in the average payroll net-of tax rate
equalsA™+(AR/w*), while the changé\d in the average income net-of tax rate eqials(AR/zY)-
(Riw*)(AF(F)?). Combining (4) and (5) then leads to (See AppeAdi):

P

ﬁl AT +,Bp Ap ﬁl Ap
0

(6)

® For instance, when the choicewfeflects a labor supply decision in a competitaledr market and the labor
demand is infinitely elastic, the compensated &gt captures only substitution effects while the
uncompensated one captures both substitution amudani@ effects. Then, the deadweight losses assdoidth
taxation not being lump-sum are proportional todbmpensated elasticity of the labor supply.
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where the elasticityﬁ; (respectivelyﬁ;) with respect to the average payroll (respectivegome)
net-of-tax rate is defined by:

p_ o[ OW +&|6_W
Fo=p (aRP Z R

o W

and B,=p"p R )

[1.2 Foundations

In a large class of models of the labor market,gfoss wage (or labor cost) is determined by
the maximization of an objective function that dege negatively on the gross wagéeo the firmand

positively on the net wage paid to the worker. This objective takes the gehfarm U(c,w) with
U,>0>U,. We henceforth refer to this class of models @s“tenchmark” ones. The textbook

labor supply framework is typically one of them. thms framework, a worker of productivity

supplyingL units of labor earns a gross wage p L. If her preferences over consumption éadabr
supply are described by the utility functiafc,L), with u'c >0> u'L, one can define functiob by

U(c,w) = u(c,w/p). The objectivdl is decreasing in the gross wagéecause earning a higher gross
wagew requires working more intensively (i.e. highgr The monopoly union model (under right-to-
manage) is also a benchmark model (Hersoug, 1%8#)e union’s objective over net wagesand
employment_ is described by(c,L) and if the labor demand is described by the @esing function
L=1%w), then functionU is defined byU(c,w) = u(c,|%w)). Here,U is decreasing in the gross wage
because the labor demand depends negatively daltbecost. Lastly, wage bargaining settings (e.g.
Lockwood and Manning, 1993, Pissarides, 2000) #nrercexamples of benchmark models. In these
frameworks, functiotJ(c,w) is given by the generalized Nash product whesentbrker's (or union’s)
contribution to the Nash product is increasing he nhet wagec, while the firm’s contribution is
decreasing inw, as higher gross wages lower profits. Howevels iwvorth noting that, for the
monopoly union model as well as for the wage baiiggimodel, the objective function takes the form
U(c,w) only if the wage setting concerns homogenous &am@riand firms, which implies that the wage
and the tax schedules are unique. Hence, only imémgamodels at the individual level (e.g. as in
Mortensen and Pissarides, 1994) or at collectiveléebut for homogenous labor markets can be
reduced to the maximization of this type of objeeti

In any benchmark model, the gross wage is detedrigeghe maximization df(c,w) subject
to (3), the taxable wagebeing an intermediate variable that is econonydalelevant. Formally, we

have:

w=argmaxU (rw+ R,w)= Q(r,R)

w
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This implies that the various tax parameters imfagethe gross wage only through gtebal marginal
net-of-tax rate, 7 =7°7' _and theglobal virtual income, R = r'R” +R'. The functionW then

verifies the following restriction:
Wt P RR)=Q(7 .1 R+R) (8)
Let B and S, define respectively the compensated elasticityh wigspect to theglobal

marginal and average net-of-tax rates. Then applyia same Slutsky-alike decomposition as made in
Equations (5) and (7), we obtdin:

_( 7 0Q)_ 0Q :
'BT_(W* 6rj TR ®)
_ ,
ﬁp_paR (7)
A A A
_\ivzﬁr_r-l-ﬁp_p (6’)
W T yo,

As shown in Appendix A.3, the second-order conditiogether with the assumption that the
objectiveU is increasing irc ensures thaf; is positive. Moreover, in the labor supply framekyo
assuming in addition the normality of leisure imeglithats, is negative. Finally, the restriction oM

given by Equation (8) implies that:
B.=B =5 >0 and B,=B; =B, (9)

Prediction (9) is obtained in the very large claSbenchmark models. Therefore, if estimating
Equation (6) leads to reject (9), it means thatadheve-mentioned models are rejected by the data.
One should then look for alternative frameworkst tben account for such departures. We have

priori three alternatives in mind that we now describe.

® The case with only one relevant tax schedule eafigured out by considering that=1 andR°=0, implying
that7=7, R=R” and,o=d . Equations (5), (7) and (6) then directly give)(%7’) and (6") (see Appendix A.2).
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First, the "salience" (in the sense of Chetty, laygrand Kroft (2009)) of income-tax reforms
and of payroll-tax reforms may be different. Fastance, one can argue that, as payroll taxes afe pa
on a monthly basis while income taxes are paidroaramual basis with one year lag in France, wages

react more rapidly to changes in payroll taxes enwde slowly to changes in income taxes. In this

case,' and ,8/'7 are expected to have the same sign but to be lmwalsolute terms tha” and
,3;’ respectively. Conversely, one may argue that iddals are much more aware of the income tax
schedule than of the payroll tax schedule. Thisldiauply that ' and ,6;', have the same sign but

are larger in absolute terms than respectiygiyand ,8;.

Second, payroll taxes finance various social pnogra-or some of these programs, both the
eligibility and the benefit level are related te thayroll taxes paid. The most illustrative examniple
the pension system, where the benefit level redeiymon retirement depends explicitly on both the
level and duration of contributions. Unemploymeméurance and health insurance also exhibit this
contribution-related property. In case of job Idbg maximum duration of Ul benefits depends on the
duration of contributions. In case of sick leavealkh insurance gives benefits that again depend on
the level of past contributions. When payroll tapes segenerate benefits with some probability, the
objective to maximize must be modified by addinduaction of the level of payroll taxes into

consumption. Therefore, the gross wage solves:

w=W(r",7',R',R®)=argmaxU (rw+ R+k({{1- 7° - R" ) w)

w

In this specification, the parametercaptures how the overall level of consumption deige
on the level of payroll taxes through the paymesftvarious social benefits. Different arguments
suggest thak is small. First, benefits depend on wages nuirectly than indirectly through the
amount of payroll taxes. Second, as the level ofebes paid depends on the whole labor market
history (in particular for pensions), current cdmitions determine only partially this level. Third
these benefits will be given only in the futuredarvith some probability, which generates discoumtin
We hence assume thkk 7/ andk<d. As the objective to be maximized does no longenify
restriction (8), prediction (9) is not verified all. Actually, when the benefit level depends ba t
payroll taxes paid, the elasticity with respecthte marginal (average) net-of-payroll-tax rateoiwer
(in absolute term). We show in Appendix A.4 thd} {® verified instead of (9):

0< g <p and ‘,B;‘ < ‘,3;',‘ (9)



Third, consider a labor supply model where indigldu have preferences(c,L) over
consumptionc and labor suppl\. Under perfect competition, an individual's houdyoss wage
equals her marginal product of hours worked. Nossuae instead that the houtixable wage
(denoteds) is rigid. Then, when a worker suppliesunits of labor, she receives the taxable wage
z=sL Given the budget constraint (2), she thus chobsesabor supply to maximizd(c,2 =u(c,z/9.

Therefore, the taxable wage chosen does not depetite payroll tax parameters, implying that:

A_*Z: 'A_Tl+ﬁ'_A’0|
7 - pp|

Given thatz = pw, this leads té\w/w=Azz - Ad’/ . Therefore, we get instead of (9):
B =0 B >0 and [~ =-1 (97

[ll.  Empirical strategy

Our objective is to evaluate separately the regmo$ annual gross wages to reforms to the
payroll-tax and to the income-tax schedules. Wa #&imate the following empirical counterpart of

Equation (6) for an individualemployed at-1 andi:
Alogw,, =a+ B Alogr, + B Alogr;, + B; Alog of + B, Alogpl, +y DX .+, (10)

whereA is the time-difference operator between dagesdt-1, X, is a vector of observed individual
and firm characteristics atl, andu;; is an error term that captures unobserved heteeiyerin
specifying the empirical setup, we are aware theterdogeneous individuals may respond to tax
changes differently. Hence, we only provide evigeon the average of these behavioral elasticities,
i.e. on the Local Average Treatment Effect (LATE).

Various methodological issues complicate the estimaA first issue is the existence of non-
tax related changes in gross wages. For examgenital progress and international trade generate
changes in gross wages, that are likely to berdifiteacross firm size and industry, age categermell
of education, etc., and presumably lead to a widgrof the wage distribution. The risk when
evaluating a tax reform that reduces the margimalréte for top income earners, such as TRA86 in
the U.S., is to attribute changes in wages todf@m rather than to “non-tax” causes, thereby iogus

an upward bias in the elasticity estimate (Grulmer 8aez (2002)). To better account for these non-ta
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related changes, we includeX.; additional control variables provided by the Lk&ich describe
individual and firm characteristics.

Reversion-to-the-mean constitutes another souragonftax factors. An individual with an
unusually low (respectively high) labor income gripdt-1 is very likely to have a higher (lower) one
att. This is typically what happens when an individeiaters unemployment (or involuntary part-time
work) during yeat-1. Her labor income is then unusually low and éases substantially in yetaif
she finds a permanent (or full-time) job. In ordercontrol for reversion-to-the-mean, the standard
procedure in the literature is to include a flegilblinction of base-year incomilogw;.,), in the
vector of controlsX;. Auten and Caroll (1999) use a linear function letsruber and Saez (2002)
use a very flexible 10-piece spline. As a flexilslgecification allows one to better control for
reversion-to-the-mean but may destroy identifiga{iaez, Slemrod and Giertz (2010)), we choose to
include a fifth-order polynomial of the log of bag®ss wagekg(w; 1) in the list of controls.

However, includingf(logwi:;) and individual and firm characteristics K., may be
insufficient to control for mean reversion, trenits the gross wage distribution or unobserved

heterogeneity.In particular, logn; ., is likely to be correlated with, if the residuals of Equation (10)
are serially correlated. Formally, uf; is not a white noise process, thEl(uivt‘logw’t_l) is different
from zero (Holmlund and Soderstrom, (2008), Blorstaind Selin (2010)), implying that leg;;
(and the subsequent terms of the polynomial) mustinstrumented. As our dataset provides
information on gross wages in yea2, a natural instrument fav, ., is Wi > = W, X7 _,, Whererg,;
denotes the average growth rate of (nominal) gn@gges between year® andt-1. This instrument is

valid, provided that the error teray follows a MA(1) process.

Another issue concerns the potential simultaneigs.bBecause of the nonlinearity of,

respectively, the payroll-tax and the income-talxestules, the marginal net-of-tax raua;% and Tilyt

are functions of the gross wage level. Similathe average net-of-tax ratg@'i and ,oi"t depend on
the gross wage as well, the reason being that #rginal and the average rates differ. In order to
isolate the impact of taxes on gross wages, we metthments forAIogTi';t and Alog/)i{t, with

j=P,I. In the literature, the standard procedure, pregoy Auten and Caroll (1999), uses the
predicted change in the log of the net-of-tax kateild the real wage do not change from yearto
yeart. By construction, the instrument captures changése tax rate absent any behavioral response.

We apply this method separately to the marginalthedaverage net-of-tax rates associated with the

two tax schedules. Lt ;-1 = W ., X 7T_, denote the base-year inflation-adjusted gross wabere

" In the literature, there is no proof that thisqdure is sufficient.
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7E. is the average growth rate of gross wages betwearstyl andt. We note with an upper bar the

net-of-tax rates obtained by applying the yetx schedule tav t-1. We then define for=P, I:

i J'! o , . j!_. . )
TiJ,t —1- oT * (Wi t-1;t and pij,t :1_T _VVl,t—l,t

ow Wi t-1
Forj=P, l andg =r1,p, we define the “type-I” instrument afs;loggzij’t = IogEij’t - Iog¢i’;t_l.
Moreover, E(Ui,l\|09V\/i,l_1)¢0 may also (but not necessaf)lyimply that Alog%{[ is not a valid

instrument forj =P, | and¢ =1, p. This leads us to propose a second group of imgtnts based on

year t-2 inflation adjusted gross WageSI:Vi,t—2=Wi’t_2><ﬂi_2><7Tt_l for year t, and on

Wit-2 =W, _, X 7%_, for yeart-1. We then define, fgr=P, I

=j J‘_' =j J‘_'
Tl’t :1_ aT W|,t 21t and pl’t :1_T W|,t 21t

ow Wi t-2
— g oot — . j(—._._)
Tij,t—l —q- oT (Wgt 2;t 1) and pij,t—l =1_T Wit 2;t-1
W Wi t-2
Using the above definitions, type-ll instrument forAIog¢i"’t is given by

Aloga'ij’t :Ioga'ij’t -log i’jt_l, with j=P, | and¢ =1, p. Having two instruments f(‘.\l&logqﬁift allows

us to test their validity.
IV. The data

The existing empirical literature uses either adstiative income tax records (e.g. Feldstein,
1995, Auten and Caroll, 1999, Gruber and Saez, 200Rayroll tax records (e.g. Saetzalii, 2011).
Although administrative tax records have the adsgatof providing exhaustive and longitudinal data,
they contain limited information on individual clhateristics and no information on labor market

history and firms characteristics. Since the maial dor collecting these data is policy-orientedlyo

- —I
® The endogeneity ofi.; does not necessarily imply the endogeneity of ittstruments, becauseft,ri,t,

—P —| . .
O andp,  are non-monotonic functions of ;.

® Holmlund and Séderstrém (2008) use the same instntiras our type-ll one. Blomquist and Selin (2010)
propose another strategy. They regress bthy; andw; 9g1 ON Wi 1985 @and on a set of controls and use the
predicted values to build their instruments. In aage, instruments are valid only under some asompn the
serial correlation of the residuals.
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the variables necessary to compute taxes are mebvid contrast to the existing literature, we ase
research-oriented dataset, tBequéte Revenus Fisca(bereafter ERF), resulting from the match of
the French Labor Force Survey to administrativeoine tax records. Specifically, the individuals
interviewed at the quarter of yeat in the LFS are matched with thétl administrative income tax
records to generate the ydamave of the ERF dataset. The LFS is a rotating b8t panel that
starts a new 18-month wave every quarter. As idd&is are interviewed during six consecutive
quarters, they are at best present during two comise years in the ERF dataset. We use the 2003-
2006 waves of the ERF because reforms to bothdiel|h-tax and the income-tax schedules occurred
during this period for similar individuals. The imaluals sampled thus appear either in 2003 and
2004, in 2004 and 2005, or in 2005 and 2006. Ad 8 contains detailed information on personal
characteristics (in particular education), on lab@rket history and on the characteristics of tie |
(in particular usual weekly hours of work, indu3trwe are able to control in a rich way for mean
reversion and for other trends in the gross wagiibliition.

We now describe the wage variable we use. The tyadministrative income tax records
contains information on the annualxable wage earned by each member of the householdz(i.e.
defined as the gross wage minus payroll taxesatisti2, t-1, andt. The variable is reported by the
employer and controlled by the fiscal administnatiand as such is reliable. However, our aim ia thi
work is to evaluate the respective effects of plhyases and income taxes gnosswages. While the
ERF does not directly provide gross wages, it dostaformation useful to reconstruct this variable
by applying the legislation on employer and empéopgayroll taxes. Payroll taxes are paid each month
and are calculated as a function of the monthlytaadchourly taxable wages. They depend on the firm
size, the type of work and whether or not the firm has moved to the 3&-hmrkweek. As the LFS
contains all these variables (with the exceptiohef 35-hour workweek, which is inferred), we can
reconstruct payroll taxes, and thereby gross wades monthly taxable wage is obtained by matching
the annual amount drawn from tax records to therlatarket history described by the LFS.

We build our own simulator for the payroll tax syst For the income tax schedule, we use a
tax simulator adapted from the INES (INsee Etudesigfes) micro-simulation model provided by
INSEE and DREES. Using these simulators, we comiheeverage payroll and income taxes, and
simulate the marginal payroll and income tax raeserated by a 5% increase in taxable wages. As
administrative tax records provide also informatmm taxable wages atl andt-2, we are able to
compute our two types of instruments: instrumdraded omw;,; and instrument Il based o%..,.

We restrict the sample to individuals who exper@shao change in their marital status

between dates1 andt, since those who marry, divorce, or become widotae to report several

19 Engineers, managers and professionals face disgemyroll tax code.

' Each quarter, the individuals interviewed in tHeSLreport their taxable monthly wage. As this infation is
self-declared, it is less reliable than the antaghble wages provided by the fiscal administratanmd we do
not use it.
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fiscal returns. In addition, we exclude public seatorkers, as they face up very specific laborkagar
regulations, and the self-employed. We also exclheeindividuals for whom we cannot determine
with a high degree of certainty whether or not teyk under the 35-hour arrangemé&nEinally, we
restrict the sample to employees who report aipediibor income at datésl andt. Our final sample
comprises 12,512 individuals observed at two cansexyears.
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Figure 1:The distribution of net, taxable, and gross wage$i2004

The distributions of the annual gross wag8, (axable wagez], and net wagec| on our
sample in 2004 are displayed in Figure 1. The tdisteibutions appear hump-shaped, with a fat upper
tail (particularly for gross wages). Due to thethigvel of payroll taxes in France, the distribatiof
taxable wages lies far to the right of the disttitnu of taxable wages, which itself lies slighttythe

right of the distribution of net wages.
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Figure 2:The distributions of the ratio of taxable wages tahe minimum wage, 2003-2006

12 Using the legal and usual weekly hours of work, #redexistence of additional vacations (RTT), we alle
to infer whether the individual is working in a 86ur firm or in a 39-hour firm at datésandt-1. Given that,
since 2003, few firms have moved to the 35-hourkweek, we are confident about the firm working timieen

it is the same at datésndt-1. As a result, we restrict the sample to empleyeko work either 35 hours or 39
hours at andt-1.
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Figure 2 describes the distributions in 2003-2008he ratio of the individual’'s taxable wage
to the taxable wage of an individual working futhe for the full-year at the minimum wage, hereafte
the “annual minimum wage”. For each year, the mofdéhe distribution of the ratio is around 1.4.
However, the proportion of employees between 1 &rdtimes the minimum wage increased,

essentially between 2004 and 2005, while the ptapoaround 2 times the minimum wage decreased

slightly.
Age Economic activity
< 20 years 0.1 % Agriculture 15%
20 - 29 years 13.4 9% Manufacturing 26.8 9
30 - 39 years 29.4 96 Construction 729
40 - 49 years 33.4 Y% Energy 1.6 %
50 - 59 years 22.9 96 Education and social activities 9.9%
> 60 years 0.8 % | Trade and repair 17.0%
Gender Other tertiary 35.99
Women 42.1 % Job tenure
Men 57.9 %| <1 year 6.0 %
Household composition 1-5years 25.4 %
Single individual 11.1% 5 - 10 years 18.6 %
Single parent 6.3 %| > 10 years 50.0 %
Couples without children 20.3 46Firm size
Couples with children 59.5 %< 10 employees 13.6 %
Other households 2.8 %10-19 employees 7.0%
Change in the number of children = 20 employees 79.4 %
Birth of a child betweehandt-1 5.5 %| 35-hour workweek 76.0 %
Departure of a child betweérand 6.2 % | 35-hour workweek and < 20 employees 8.6 %
t-1
No change 88.3 % 35-hour workweek and 20 employees 67.4 %
Level of education
College (> 2 years) 11.1%
College & 2 years) 175 %
High school graduate 16.0 %
High-school drop-out or vocational diploma 38.3%
Junior high school or basic vocational 75%
No diploma or elementary school 9.6 %
N° observations 12 512

Table 1:Descriptive statistics

Some summary statistics are presented in Tablaid.t®the selection criteria, those who are
under the age of 30 and over the age of 60, asaselfomen, are under-represented in the sample.
Only 3 over 4 employees work in a firm under then®bir workweek regulation, even though the
working time reduction is legally enforced sinced@Cfor large firms and 2002 for small firms. If
employees in large firms are more likely to workairfirm under the 35-hour workweek regulation
than employees in small ones, a significant pathef continue to work in a firm under the 39-hour

workweek regulation (15% of all individuals workinga firm with more than 20 employees). Family
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events like the birth of a child or a child leaviting fiscal household occur for respectively 5.58d a
6.2% of the individuals.

Change in gross wages

" 2003 2004 B 2005

Figure 3:Means of the growth rate of gross wages for each pentile of the wage distribution

Figure 3 describes for each base year the growghofagross waged\ogw;,) along the wage
distribution. To make the curves comparable adioss, we represent the growth rate as a function of
the ratio of gross wages to the annual full-tim@imum wage. Given the variability of growth rates
among individuals with the same earnings level,compute the means within each percentile of the
taxable wage for each year. Figure 3 stressestleesion-to-the-mean phenomenon at the bottom end
of the wage distribution. The most plausible exptam for this fact is exit from unemployment/entry

into stable employment between yeatsandt.

V. Institutional backgrounds

We now describe the reforms to the payroll-tax #mel income-tax schedules that occurred in
France during the 2003-2006 period.

V.1 Income tax reforms

By “income tax” we designate the sum of the incaaeper seand of a tax credit for low-
paid earnersRrime pour I'emploj hereafter PPE). Income tger sein France is calculated at the
fiscal household level, which differs from the usoation of household: two persons who live as a
couple are considered by the administration asglesifiscal household only if they are married or
linked by a civil contra¢f. The income-tax schedule is a function of theorati the total income

earned by the fiscal household to a weighted suits ahembers. The amount of tax paid then equals

13 pacte civil de solidarité (PACS).
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the income tax that would be paid by a single iithligl whose income is equal to this ratio, mulégli

by the weighted sum. This implies that both thegmmal and average net-of-tax tax rates of a given
individual change with marital status, spouse’®ime, at the birth of a child, or when a child beesm
adult and exits the household. However, these s\artlikely to affect the labor supply decisiahs,

only exception being the exit of a child which gextes an instantaneous change in the tax schedule,
while the change in the labor supply, if any, kely to be smoothed over time. Therefore, incorme ta
reforms provide more convincing sources of idecdifion than these family events. Nevertheless,
thanks to the complexity of the tax schedule, theytarge range of income tax rates that can face
different individuals with the same income improvks identification possibilities associated with a
fiscal reform.

Over the 2003 — 2006 period covered by our dattsete are several changes in the income
tax codeper se In 2004 and 2005, tax brackets are indexed farsemer price inflation. This
generates a form of bracket ‘creeps’ (Saez (20@3))abor earnings have increased more rapidly than
inflation over this period. A more substantial mafioin 2006 reduces the number of brackets from
seven to five and modifies the rates.

However, the reform that generates the larger awrig tax rules over 2003-2006 is the
increase in thé’rime pour 'Emploj a tax credit conditional on working that was teelain 2001.
Both eligibility for the tax credit and the amowftsubsidy paid depend essentially on the indiMidua
full-time equivalent annual wage, but the totalome earned by the household and its composition
also intervene. More precisely, eligibility requarthat the individual's annual wage is above 0.8 an
that her full-time equivalent annual wage is lovilean 1.4 times the annual minimum wage for a
single worker without children (up to 2.1 times thenual minimum wage for some household
compositions). Considering the wage distribution France? this implies that one-third of the
employees are eligible for the working tax créditwe now describe the scheme for a single
individual without children. There is a phase-imga between 0.3 and 1 time the annual minimum
wage in which the tax credit is proportional to tage. Unlike the EITC in the US, there is no
plateau range: the phasing-out range is betweendllat times the annual minimum wage. The
entrance in the phase-in income range leads tduetien in both marginal and average tax rates. The
entrance in the phase-out income range is assdaiatie a rise in the marginal tax rate, since ahig
wage reduces the tax credit. The average tax sabaginimal at the minimum wage level and then
increases. While the PPE scheme remains essentialyanged in 2004 with respect to 2003, major

changes occur both in 2005 and 2006, as describEijiire 4. As a result, the maximum level of the

*In France in 2006, 22% of the employed earn a vimge@een 0.3 and 1.4 times the minimum wage, aftl 50
get a wage between 0.3 and 2.1 times the minimugewa

!> Compared to the EITC or the WFTC, the French taxlic thus differs on two points: a much largerrehaf
the population is eligible; the presence of chitdnas a very limited effect on the amount of benefi
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subsidy increases from 4.6% of the annual minimuagev(i.e. 517€ per year) in 2003 to 7.7% in
2006 (i.e. 948€ per year).

8%
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P "o \ 2006
" © "

Tax credit as a percentage of the wage

0% l \-—
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Figure 4:Reforms to the French income tax credit, 2003-2006

Note: the amount of PPE is expressed as a peraofagarly labor earnings. The figure describessttheme for
a single worker without children. For couples argdés with children, the “phasing-out” of the PRfBame can go
up to 2.1 times the minimum wage.

Figure 5a (respectively 5b) depicts the evolutidrtte marginal 17 (respectively average 4}
income-tax rate simulated on our sample througtydaes 2003-2006. Even though the rates are very
noisy, especially for part-time workers below ti-fime minimum wage, for each year we observe
that the marginal rate is much higher between 1 hddtimes the annual minimum wage than
elsewhere. Moreover, as expected, the increaseitak credit from 2003 to 2006 leads the marginal
income-tax rate to increase significantly in thimge-out range. It also reduces the average intaxne-
rate, especially at the minimum wage level whee2RRE is maximal. The tax reforms generated by
the income-taxper seare conversely much less apparent, except foreithection in the average tax

rate between 2005 and 2006 for gross wages abavéres the annual minimum wage.
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Figure 5aMeans of Marginal Income tax rates for each percerie of the wage distribution
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Figure 5b:Means of Average Income tax rates for each percetdiof the wage distribution
Sample: Employees present two consecutive yeatscSoERF survey, Insee, 2003-2006.

V.2 Payroll tax reforms

In almost all countries, payroll taxes are flatplgmonly to earnings below a given cap and are
roughly invariant over time. As they are flat amtig-invariant, their effect is difficult to idenif
which explains why there are few empirical workshaw payroll taxes affect labor supply and labor
demand. By contrast, in France, the rate of paywnles paid is a function of wages since the
introduction in 1993 of a reduction in employer palytaxes for low-wage employees (see e.g.
Kramarz and Phillipon (2001) for a description betpolicy and an evaluation of its effects on
employment).

Since June 1998, the situation was complicatechdurby the existence of two reduction
schedules, depending on whether or not the emplsye®rking under the 35-hour arrangement. At
this date, a law implemented by a left-wing goveeniinitiated the move to a 35-hour workweek, a
process that became in principle mandatory foredirgns (more than 20 employees) in January 2000
and small firms in January 2002. The firms movirgnf a 39-hour to a 35-hour workweek (hereafter
the “35-hour firms”) were given an additional retlac in employer payroll taxes compared to the
firms remained at 39 hours (hereafter the “39-Hours”). As all firms were intended to move to the
35-hour workweek, the existence of two types ofdalzsidies was not a long-term problem. However,
the process of reduction in the workweek was stoppelune 2002 when a right-wing government
came into power. At this date, a non-negligiblepartion of firms had not moved to the 35-hour
workweek and had no intention to move later (TableAs a result, a law in January 2003 was
planning the creation of a unique tax subsidy saleedhat applied whether or not the firm had moved

to the 35-hour workweek. The convergence procesedahree years.
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Figure 6:Changes in the reduction in employer payroll taxefor low paid earners

Figure 6 presents the changes in the tax subsiiy #003 to 2006 for the two types of firms.
At the beginning, in January 2003, the two subsidyedules differ substantially. For a 39-hour firm
(solid curves), the reduction in employer payralds reaches a maximum of 18.2 percentage points at
1 times the hourly minimum wage, then decrease® Up3 times the minimum wage. For a 35-hour
firm (dashed curve), the reduction amounts to aimam of 26 percentage points at 1.076 times the
hourly minimum wage, then decreases up to 1.94stithe minimum wag®. For the 39-hour firms,
the maximum percentage points of reduction incie&reen 18.2 in 2003 to 26 in 2006. Moreover, the
phase-out income range widens from an initial 1.8times the minimum wage to 1 to 1.6 times the
minimum wage. For the 35-hour firms, the maximunrcpatage points of reduction remains
unchanged, whereas the phasing-out part of thedatdhshifts to the left from 1.076 to 1.94 times th
minimum wage to 1 to 1.6 times the minimum wageaverage over the period 2003-2006, the tax
subsidy decreases for the 35-hour firms while iasireg for the 39-hour ones.

Simulating the payroll taxes on our sample of iitlnals, we find that the marginal payroll
tax rate is very high on the phase-out part ofsttteedule, amounting in 2006 to 57 % between 160 1.
times the minimum wage versus 43 % above 2 timesnimimum wage. For those working 35 hours,
Figure 7a shows that the income range with verja mgirginal tax rates shrinks from 2003 to 2006
but that these marginal rates are still higheexqgected from the description of the reform. Tugrtio
average tax rates (Figure 7b), we observe that deegot change over time at the minimum wage
level and above 2 times the minimum wage. Howetles, gross wage above which the average

payroll tax rate is the highest diminishes, as tyoes on.

% 1n order to prevent the reduction in the work wéelower the monthly wage, the (hourly) minimumgea
regulation (SMIC forSalaire Minimum Interprofessionnel de Croissane@s supplemented by a system of
monthly minimum wage regulation called GMByarantie Mensuelle de Rémuneratiomd)ich depends also
on the date at which firms adopted the 35-hour weekek. In 2003 for a firm having moved to the 3%shm
2000, the GMR2 is equal to 1.076 times the minimuage. The reduction is maximal at 1 times the GMR a
decreases up to 1.8 times the GMR. The GMR hasdsed with respect to the minimum wage from 2003 to
2006.
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Figure 7aMeans of Marginal Payroll tax rates for each percetile of the wage
distribution in the 35-hour firms subsample
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Figure 7b:Means of Average payroll tax rates for each perceité of the wage

distribution in the 35-hour firms subsample
Sample: Employees present two consecutive yeatscSoERF survey, Insee, 2003-2006.

For those working 39 hours, we observe a rise twer in the marginal payroll tax rate for
wages comprised between 1.3 and 1.6 times the mimimage, as expected from the widening of the
phase-out part of the schedule (Figure 8a). Byrashtthe average payroll tax rate is significantly
reduced at the minimum wage level, following thergase in the maximum percentage points of
reduction. The decrease in average tax rates \@@togressively as one moves rightwards along the

wage distribution.
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Figure 8a -Means of Marginal Payroll tax rates for each percetile of the wage
distribution in the 39-hour firms subsample
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Figure 8b Means of Marginal Payroll tax rates for each percetile of the wage
distribution in the 39-hour firms subsample
Source: ERF survey, Insee, 2003-2006. Sample: Brapkopresent two consecutive years.

VI. Results

VI.1 Effects of payroll and income taxes

We estimate Equation (10) using the 2SLS approBcé.Sargan test leads us to conclude that
type-l and type-ll instruments are valid. The fistage regressions are displayed in Table B.1 of
Appendix B. The F-statistics of the excluded instemts are always high, meaning that the
instruments are strongly correlated with the insgnted regressors. As type-l instruments are better
for marginal net-of-tax rates, and type-Il instruntsebetter for average net-of-tax rates, we chtmse
use both of them.

Table 2 displays our estimates of the gross waggsonses for various sets of controls. The
full results are presented in Table B.2 in Apperilixn Column 1 of Table 2, the only covariates are
time dummies and a fifth-order polynomial of thg lof base year gross wages. In Column 2, we add
socio-demographic covariates drawn from tax recooeerning age, gender, and the composition of
the household. In Column 3, the set of covariatehérmore includes variables drawn from the LFS.
These variables describe the educational leveg ofppccupation, firm size, industry, job tenunad a
whether the firm has moved to the 35-hour workweédfe also introduce dummies interacting the
working time regulation of the firm and the yeamrQpbjective in including these dummies is to
account for the differences in minimum wage regoiest between the two types of firms over 2003-
2006. In 2002, the binding minimum wage regulaiGMR) for 35-hour firms implied a minimum
wage 8.2% higher than for 39-hour firms. Similaaly with the payroll tax schedule, a progressive
convergence between the two minimum wage regulsitveas implemented in 2003 and achieved in
July 2005.

We first examine the elasticity with respect to tmarginal net-of-income-tax rate. The

elasticity estimate is slightly above 0.2, sigrdfit, and rather robust to changes in the set of
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covariates. Our results are thus consistent witdsdhof Blomquist and Selin (2010) for males in
Sweden, who find an elasticity of taxable laborome around 0.25. Our estimate also belongs to the
[0.12; 0.4] interval that Saez, Slemrod and Gig&@&10) argue is the most plausible. It is worthimmt
however, that they consider taxable income, natlikedabor income, and believe the former to be
more responsive to taxation. In particular, Sa€X082, comparing the effect of taxes on different
definitions of income in the U.S. over the period792-1981, finds significant responses of both
taxable income and adjusted gross income, whileethsticity of labor income is close to zero.
Another difference with the existing literaturetist we use reforms whose stronger effects ocaur fo
individuals below the median of the wage distribnfiwhereas most of the literature uses reforms
occurring in the top of the distribution. High-imoe individuals are expected to be more sensitive to
taxes, in particular because they have more adoeggoidance opportunities. The literature usually
considers that responses to marginal tax ratessaentially driven by those individuals (e.g. Grube
and Saez (2002)). Our results thus show that signif responses may also arise for low or median-

income individuals.

No covariate Tax records Tax records &
covariates LFS covariates
(1) (2) 3)
B 0.240" 0.238" 0.225"
7 (0.085) (0.086) (0.085)
Vi -0.010 0.001 0.016
7 (0.095) (0.096) (0.096)
B -0.728 -0.78 -0.694
& (0.329) (0.385) (0.395)
B -1.437" -1.390" -1.749”
0 (0.289) (0.292) (0.511)
. ol _ P | _ P 5.15" 3.73 450
®): B =5 and B,=F, [0.6%] [2.4%] [1.1%]
oy P _ P _ 1.15 0.89 1.07
@) £ =0 and f,=-1 [31.7%] [41.03%] [34.22%]
. A 6.13 5.53 3.71
Over-identification Sargan test [18.9%] [23.65%] [44.6%)]
Tax records variables No Yes Yes
LFS variables No No Yes
N° of Observations 12,512 12,512 12,512

Table 2 —Estimates of the elasticities with respect to theat-of-tax rates
Notes: standard errors are in parentheses andupsral brackets. * denotes significance at 10%sighificance
at 5% and *** significance at 1%. Estimation by Zsusing instruments | and Il. All regressions in@uime
dummies and a fifth-order polynomial of the logbafse year gross wages.
Sample: employees present two consecutive years.
Source: ERF survey, Insee, 2003-2006.

Conversely, our estimate for the effect of margmettof-payroll-tax rates on gross wagg%

is close to zero and not significant. This findiisgobtained whatever the set of controls is. This
finding is in line with Saez, Matsaganis and Tsghklo(2010) for Greece, and with Aeberhardt and
Sraer (2009) for France. However, it differs frofmimmeau and Remy (2009), also for France, who

find that the progressivity of payroll taxes hasegative effect on wage growth. Our result thasgro
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wages do not respond to marginal payroll tax ratggests that, at least in the short run, theieffay
costs of financing social security expenses andstrzlition through payroll taxes are lower than
through income taxes.

We now turn to income effects. The elasticity wigispect to the average income net-of tax
rate is negative and significant (only at the 1@el in column 3). This contrasts with the literatu
which usually does not find significant income effe (e.g. Gruber and Saez (2002)). We also find
that the elasticity with respect to the averageofigtayroll-tax rate is negative and significanheT
parameter varies between -1.4 and -1.7, and anéoreeéd when adding LFS controls. However, we
cannot reject that it is equal to -1, which suggelsait wages are negotiated net-of employer payroll
taxes. A decrease in employer payroll taxes sedmssa entirely absorbed by employers and thus
actually reduces the labor cost, without any sigaift effect on taxable wages.

Our result that gross wages are insensitive to imalrgayroll tax rates, whereas they respond
to income tax rates has important implications.tiSacll shows that a large class of theoretical
models of the labor market predicts identical &é#ts, as expressed by (9). This class inclutles t
textbook labor supply model where the hourly gnesgie equals the marginal productivity of labor.
According to F-tests, the evidence for France & HEyuation (9) is strongly rejected (at the 1%lev
for model (1) and at the 5% level for models (2§l 48)). This therefore suggests that the textbook
“competitive — labor supply” model that underliesh of public finance analysis (e.g. Mirrlees
(1971)) may be inadequate.

Moreover, our estimates also lead us to rejectigtied (9’) since gross wages respond more
to marginal income than to marginal net-of-paytait- rates, but less to average income than to
average net-of-payroll-tax rates. As argued iniSedt, our results are not supportive of the ideat
people understand differently the consequenceraafime taxes and payroll taxes. Our findings also
reject models where payroll taxes generate benbgitsare internalized in the formation of the gros
wages.

We also test Equation (9) which is obtained unttex assumptions that individuals choose
their labor supply and that hourly taxable wagesraid. These assumptions imply in particular that
the hourly gross wage differs from the marginaldquaivity of labor, a key departure from a perfectl
competitive labor market. The F-tests indicate (84) is very far from being rejected by the data.
Plausibly, the hourly taxable wage is determinedubh bargaining, which does not occur every year.
This implies that the responses of gross wagesftoms that took place between yeafdsandt are

delayed, and thus are not reflected in our estisnaitg” .
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VI.2 Heterogeneous effects

In this Section, we are interested in the effe€tsxes on gross wages across subgroups. This
will also help us to understand the economic beiravbehind our results. First, as mentioned in
section V, those working 35 hours a week and thas&ing 39 hours a week have been subjected to
very different payroll tax changes. In order to a@hé¢he robustness of our main result that wages
respond differently to income taxes and to payeies, we run separate analyses for the two types o
employees. The results are reported in Table 3asxr of the subsamples’ size, we keep a subset of
the LFS and tax records control variables includezblumn 3 of Table 2’ This is the reason why the
results reported in the first column of Table 3 fioe whole sample differ very slightly compared to

those reported in column 3 of Table 2.

Whole sample 35-hour 39-hour
workweek workweek
1) (2) 3)
B 0.194" 0.183 0.176
7 (0.081) (0.099) (0.128)
Vi -0.049 -0.019 -0.010
7 (0.092) (0.134) (0.161)
B -1.068" -0.825 -0.557
0 (0.341) (0.625) (0.376)
B -1.458" -2.07" -1.751
P (0.267) (0.678) (0.710)
9 B =5 and B =5 3.77 4.77 1.05
®: B =5 B =5, [2.3%] [0.8%] [34.9%)]
"y . P _ P_ _ 1.57 2.05 0.69
(@) B =0 and j,=-1 [20.7%)] [12.9%)] [50.0%)]
. . 3.80 3.0 2.91
Over-identification Sargan test (28.4%] [22.2%] [40.6%]
Tax records variables Yes Yes Yes
LFS variables Yes Yes Yes
N° of Observations 12,512 9,509 3,003

Table 3 -Elasticities for employees working 35-hour and 39-dur weeks

Notes: standard errors are in parentheses andupsval brackets. * denotes significance at 10%, **
significance at 5%, and *** significance at 1%. isition by 2SLS using instruments | and II.
Sample: employees present two consecutive years.

Source: ERF survey, Insee, 2003-2006.

The main results found for the whole population aera qualitatively unchanged, implying
that Equations (9) are rejected while Equation)(8'consistent with the data. However, the smaé s

of the 39-hour subsample (column 3) makes the astsnmore imprecise. For instance, although the

" We take a third-order polynomial of base year gnmages instead of a fifth-order one. We drop tidécitors
of household’ type, industry, firm size, and theeiaction between firm working time and the yewmhijch are
no longer significant.
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estimate forg' on the 39-hour subsample is very close to thamastd on the 35-hour subsample

(column 2), it is statistically not significant. @gequently, Equation (9) can no longer be rejefded
employees working 39-hour weeks; however, Equa{®i) is much more easily accepted than
Equation (9).

We next present the results for females and nsdparately in Table 4. In both subsamples,
the marginal net-of-payroll-tax rate does not digantly affect gross wages, and the elasticity of
gross wages with respect to the average net-obpagx rate is negative, significant, and does not
significantly differ from -1. Consequently, the &st of Equation (9”) on both subsamples does not

reject the nul hypothesis th# =0 and ﬁgz-l. The responses to income taxation are howessr v

different for females and for males. The elastigify of gross wages with respect to the marginal net-

of-income-tax rate is significantly positive fornfieles and much higher than on the whole sample.
Conversely, for males, gross wages do not seeesfmond to changes in income taxation. That males
and females exhibit different responses to incom@ttion suggests that the responses to income
taxation highlighted in Table 2 for the whole saeptight be the result of labor supply decisions,

which are notoriously much more important for feesathan for males. If these responses were due to

wage negotiation effects, then behavioral respoosamles and females would very likely be similar.

Whole sample Females Males
(1) (2) 3)
g 0.194" 0.879" -0.024
r (0.081) (0.234) (0.113)
,BP -0.049 0.120 -0.108
r (0.092) (0.176) (0.111)
B -1.068™ -0.560 -0.791
4 (0.341) (0.530) (2.037)
B -1.458" -1.499” -1.250”
P (0.267) (0.525) (0.342)
9: B =4 and B =g 3.77 8.83" 0.32
O): B =5 By = b [2.3%] [0.0%] [72.7%]
"y . P _ P_ _ 1.57 0.54 0.64
(@) B =0 and j,=-1 [20.7%)] [58.14%) [52.8%)]
. I 3.80 1.83 0.31
Over-identification Sargan test (28.4%] (60.7%] (57.7%)]
Tax records variables Yes Yes Yes
LFS variables Yes Yes Yes
N° of Observations 12,512 5,266 7,246

Table 4 -Elasticities for females and males

Notes: standard errors are in parentheses andupsral brackets. * denotes significance at 10%sighificance
at 5%, and *** significance at 1%. Estimation bylZSusing instruments | and Il.

Sample: employees present two consecutive years.

Source: ERF survey, Insee, 2003-2006.
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In order to better interpret the mechanisms undeglyur findings, Table 5 displays the
results on different subsamples more particuldifiycéed by the reforms. Column 1 reports the result
over the whole sample. In column 2, we keep theleyeps whose earningstat are lower than 2.2
times the earnings of an individual working fuliae and for the full-year at the minimum wage. As
explained in Section V, the most important refothret took place over the period 2003-2006 concern
those individuals. As expected, the responses t@ima and average net-of-income-tax rates are
reinforced. However, the response to marginal hgiagroll-tax rates remains close to zero and
insignificant. Equation (9) is now rejected at thé& level, while equation (9”) is more easily

accepted. This strengthens our interpretation tthathourly taxable wage is rigid, while individuals

respond to change in income taxation through labpply.

< 2.2 times the
Whole sample| ,,. (2) & employed | (3) & employed
M|n|mutr_nlwage at full-year att-1 full-year att
1) 2 (3) (4)
g 0.194" 0.467 0.275 0.033
4 (0.081) (0.148) (0.131) (0.122)
Vi -0.049 -0.003 -0.048 -0.073
r (0.092) (0.095) (0.081) (0.073)
B -1.068™ -1.581 -0.788 -0.516
4 (0.341) (0.938) (0.803) (0.734)
B -1.458" -1.524” -1.229” -1.3237
P (0.267) (0.312) (0.277) (0.248)
9: B =4 and B =g 3.77 5.67 5.05 2.44
O): B =5 By = b, [2.3%] [0.4%] [0.7%] [8.7%]
"y . P _ P_ _ 1.57 1.41 0.50 1.35
(@) B =0 and 5, =-1 [20.7%)] [24.4%)] [60.9%)] [25.9%)]
. I 3.80 4.29 1.31 0.95
Over-identification Sargan test (28.4%] [36.8%] (72.6%] [81.29%)]
Tax records variables Yes Yes Yes Yes
LFS variables Yes Yes Yes Yes
N° of Observations 12,512 9,979 9,320 9,200

Table 5 -Elasticities for specific subsamples in the first nadle of the wage distribution

Notes: standard errors are in parentheses andupsval brackets. * denotes significance at 10%sighificance
at 5%, and *** significance at 1%. Estimation bylZSusing instruments | and Il.
Sample: employees present two consecutive years.
Source: ERF survey, Insee, 2003-2006.

The literature surveyed by Saez, Slemrod and Gf@@z0) is concerned with potential biases
due to reversion to the mean. When using reformseantrated on top-income earners, one has to care
that getting a very high income &L may be accidental, thereby leading to a negathange in
earnings betweenhandt-1. A symmetrical issue can occur at the bottonthefincome distribution
when using reforms concentrated on bottom-inconmreees, which is our case. An individual not
working full-year att-1 (for example a young worker entering the labarkat) is more likely to be
employed full-year at, thereby leading to a rise in the gross wage shatild not be attributed to tax
changes. Figure 3 suggests that the reversioretoagan phenomenon is very important among
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bottom-wage earners. The peak in the change irsgvages at the bottom of the distribution becomes
much lower when the sample is restricted to thaspl@yed full-year. Therefore, in order to verify
that our results are not due to reversion to thanrat the bottom of the distribution, we restriat t
subsample used in column 2 to those employed 12hmam yeart-1. The results displayed in column
3 indicate that the elasticity with respect to des in the marginal net-of-payroll tax rate is
unaffected, while the elasticity with respect tcawofes in the marginal net-of-income tax rate is
reduced by a half, while remaining highly signifita

Interestingly, the reponse to changes in averagefiacome tax rates becomes insignificant.
This suggests that an important channel througlthvemployees respond to income taxation is the
choice of the number of working months by year, am® extensive or participation margin. In order to
test this hypothesis we drop from the subsampld useolumn 3 those not employed full-yeart.at
Hence column 4 corresponds to the results for whsample of column 2 of those employed full-year
att andt-1. Again, the elasticities with respect to margiaad average net-of-payroll-tax rates are
unaffected and in line with restriction (9”). Theovelty is that the elasticity with respect to the
marginal income-net-of tax rate becomes very closeero and not significant. This confirms our
presumption that our responses to changes in intaxa¢ion essentially reflect participation deaisio

of individuals, rather than hours-of-work intenstecisions of those remaining employed.

VIl. Conclusion

In this paper, we estimate the behavioral respookt®e gross labor income to marginal and
average tax rates of both the income and the gagwolschedules in France over the period 2003-
2006. We use the changes in the schedules of feduftemployers’ social security contribution for
low paid jobs to identify the responses to the pliyax schedules. As for identifying the respontges
the income tax schedule, we use the increase amadax credit for low wage earners that took place
over the same period. We find a significant elégtiof the gross labor income with respect to the
marginal net-of-income-tax rate around 0.2 andresults suggest that this effect is driven by fawal
labor supply decisions. Conversely, we find no iigant effect of marginal net-of-payroll-tax rate.
This discrepancy appears robust to different satibns and selections. It is in contradictionhagt
prediction that is common to a large class of me®délthe labor market, in particular the compegitiv
labor supply framework, which plays a central rolethe theoretical literature of optimal income
taxation.

We also find a significant elasticity of gross lallacome to the average payroll net-of tax
rate, which is not significantly different than ragione. Conversely, the elasticity with respedh&
average net-of-income-tax rate is much weaker awkmlly not significant. Among the different

theories that can account for different behavioeaponses to payroll and income taxation, the most
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plausible one is based on the rigidity of the hptalkable wage, together with labor supply respsnse
to the income tax schedule.

This suggests that the payroll tax schedule magdrdistortive than income tax schedule, at
least over the short horizon of our study. Anotingplication is that reduction of employers’ social
security contributions that play a very importaoterin France seems to benefit exclusively to the
employer, so presumably to the labor demand ofdkilled jobs. Moreover, our estimates does not
support the view that these programs exacerbdimd-aage trap.

This work can be extended in different directioAsfirst direction would be to consider a
longer panel of observations to investigate thg lam responses to taxation. This in particular kebou
enable us to test whether the irresponsivenesaxabte wages to payroll taxation is only a shont ru
result or whether the responses of gross wageaymmlp taxation in the long run are similar to the
responses to income taxation. Another extensidon iisentangle the responses we obtain in terms of
wage formation, labor demand effects, participatiaecisions effects and intensive labor supply

effects.
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Appendix A

A.1) Proof of Equation (6)
Combining Equations (4) and (5) leads to:

w “ 't R ] oR' ]

P | P |
A\iv:ﬂrpm B AT’ OW {ATHAR }Laﬂ[ppml +AR}
rP w w

Using A =AT+(AR Iw*) and Ad+ (R1z*)(AF 1 )= AT+(AR/z¥) gives:

Aw _ AT AT AW o W o R Ap°
= + B! + Ap® +—— pP| Ap' +—
w p r® 2 r'  oR° P oR' i o

Rearranging terms using Equation (7) gives Equdtdn

A.2) Proof of Equations (5"), (6”) and (77)

Differentiating both sides of (8) gives:
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Then, using (5) and (5’) gives:
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Using (7) and (7’) gives:
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A.3) Sign of B;in Equation (9)

The first-order condition of the maximization bf(zw+ R,W) writes: F(w,7,R)=0, where
function F(.,.,.) is defined by:F(W,r, R)ET[UJlI(TW+r,W)+U;(TW+r,W). Assuming that the

second-order conditiorl, < 0 holds with a strict inequality (which is the cabéor instanceU is

strictly concave), the implicit function theoremades us to compute the partial derivatives of
functionQ(.,.) atw*=Q(r,R) through:

CF L uswlrwl el

Q =—"t=-= and Q'R:—i:_—rmlﬁ’ulz
' FW FW I:W I:W

where the partial derivatives bfare computed av = w* andc=mw*+R. Applying (5’) gives:

=Ll Je Rty
w wlF wlF

w w

S>0 then follows the assumption that the objectivis increasing ir, i.e. Ul'>0.
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A.4) Proof of (9")

Let us write F(w,7",7,R°,R)=0 the first-order condition of the maximizatiorf o

F(W, ", 7' \R",R )E (TP ' + k(l— TP))[UJll(TPr'w+ I'RT+R + k((l— TP)W— RP), w)
+U;(r'°r'w+ rI'R°+R +k((1— TP)\/\/—RP),W) |

Assuming that the second-order conditibp< 0 holds with a strict inequality (which is the

case if for instanc&) is strictly concave), the implicit function theameenables us to compute the
partial derivatives of functio(.,.,.,.) atw*=W(7",7,R",R) through:

C Fe ([ -k, + (! k) [f(rp ' +kfi-r)u), +u))

W, =-—=
F. F,
SV O o S (o +RP)E((TPIH' o)y vy
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o, = e o idp-r )
Fo F,
w, o-Fe o Fat el ey
F. F,

where the various partial derivatives are compuwted = w* and c=mw*+R. Applying (5) while

taking z*= 'w*+R" into account leads to:

O I'\F, -z F, P
lgrl :T_*[‘N|—Z W’Vl):_ (T ' R):_T B-' W,>0
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where the inequalities follow the second-order dtims le,< 0 andUll> 0. Applying (7) then gives:
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Therefore we get (9') ds< 7 andk < 4.

Appendix B: additional empirical results

Table B.1 reproduces the results of the first stageations, using the specification and
method that correspond to the results in TableoRynen 3. Unlike for the other results, we report T

statistics in brackets instead of standard dewiatln bold are estimates of the direct effects of

Alog 4., andalog ¢,, On Alog ¢/ :

Alogr!, Alogr, Alog o', Alog o,
Alog7., 0.445” -0.092" 0.022" 0.002
' (25.74) (-6.31) (4.29) (0.36)
Alogrh -0.031 0.517" 0.009 -0.003
’ (-0.97) (19.38) (0.96) (2.99)
Alog;' 0.026 -0.008 0.006 -0.003
& (1.70) (-0.65) (1.32) (-0.71)
AlogT 0.039 0.152" -0.020° -0.010
M (1.19) (5.46) (-2.03) (-1.05)
Alog . 0.304 -0.009 0.182" -0.292”
& (2.05) (-0.07) (4.20) (-6.14)
Alogp” -0.447 -0.995 -0.009 0.263"
It (-1.89) (-5.01) (-0.14) (3.79)
Alogp. -0.079 0.042 0.352" 0.124"
it (-0.67) (0.43) (10.19) (3.60)
Alog;? 0.468 0.623" -0.073 0.365"
it (1.84) (2.92) (-0.98) (4.89)
Tax records variables Yes Yes Yes Yes
LFS variables Yes Yes Yes Yes
No. of individuals 12,512 12,512 12,512 12,512
F-Statistic 18.26 17.80° 26.15" 16.97"

Table B.1 First-stage regressions
(Student test in brackets)
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Table B.2 displays the complete estimates preséntédble 2.

Parameter| Standard | Parameter| Standard Parameter  Standard
Estimate Error Estimate Error Estimate Error

Constant -148.177 62.40713 -162.267 62.77584 -160.196 64.47044
B; 0.239967 0.084666% 0.237658 0.08603 0.225061 0.085914
B -0.00995 0.094904 0.001442 0.096234 0.015545 0.096
B, -0.72796 0.328761 -0.78578 0.38590% -0.69477 0.395067
By -1.4372 0.288757 -1.38961 0.292004 -1.74857 0.511287
2003-2004 -0.02522 0.0077(04 -0.02636 0.00833% -0.02945 0.014526
2004-2005 -0.01504 0.0079%3 -0.01643 0.008759 -0.02147 0.013964
78.68947 31.297 85.71767 31.5151F 84.57709 32.27043

-16.1052 6.202628 -17.481 6.2519 -17.2832 6.382864

E‘Zﬁg‘so?;gﬁfl’é%ﬁer 1.603197| 0.60776§ 1.735336]  0.613139) 1.723013| _ 0.624238
' -0.07806 0.02945% -0.08429 0.02974% -0.08418 0.030204

0.001493 0.00056% 0.001609 0.000571 0.001617 0.000579

< 29 years 0.026723 0.008623 0.008019 0.00945
30 - 39 years 0.01576 0.00628F 0.009712 0.006543
50 - 59 years -0.02746 0.006974 -0.02198 0.007094
> 60 years -0.11095 0.02807% -0.09784 0.028152
Women -0.00327 0.006599 0.004896 0.006917
Women with a new child sindel -0.07767 0.021859 -0.07334 0.021707
New child sincd-1 0.017167 0.015011 0.013593 0.014941
Women with a child exiting -0.02671 0.0199P4 -0.02526 0.019849
Exit of a child sincd-1 0.009469 0.012898 0.008312 0.01282
Women and child under 18 months 0.005188 0.014160.007338 0.018401
Women and child under 3 years old 0.06572 0.017898 0.05849 0.018216
Women and child under 6 years old -0.00849 0.012336-0.00908 0.012302
Women and child under 18 years old 0.011144 0.098570.010866 0.008592
Single individual -0.01328 0.008408 -0.01377 0.008445
Single parent 0.008358 0.010016 0.006936 0.009985
Couple with children -0.0003y 0.007284 -0.00174 0.007252
“Complex” household 0.01114B 0.014617 0.015207 0.014549
College (> 2 years) 0.034023 0.012716
College & 2 years) 0.023488 0.010968
High school graduate 0.023217 0.010638
High-school drop-out or vocational diploma 0.021058 0.009026
Junior high school or basic vocational 0.016832 0.011743
Manufacturing 0.004314 0.006169
Agriculture -0.02141 0.0202183
Construction 0.001379 0.010221
Energy -0.00616 0.019172
Education and social activities -0.01762 0.009283
Trade and repair -0.00133 0.007194
Engineers, managers and professionals -0.00766 0.009623
< 10 employees -0.00552 0.007982
10-19 employees -0.00208 0.009801
35-hour and 2003-2004 -0.00924 0.013842
35-hour and 2004-2005 -0.01127 0.014541
35-hour and 2005-2006 -0.01906 0.010895
<1year -0.06032 0.023244
1-5 years -0.16661 0.021435
5-10 years -0.16861 0.022446
= 10 years -0.16409 0.02254

Table B.2 -Complete results of the model 1 inTable 3
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