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Abstract. After the economic crisis, many countries aim afugng unemployment and foster productivity.
To address these issues one of the most commaey potlications recommends lowering the tax wedge on
labour in order to increase employment and growth.a consequence, a review of the empirical studies
focused on the relation between tax wedge, emplayraed productivity is an useful and demanding
exercise, especially in those European countrierevthe topic is on the front page of the domegmbiccy
debate because the productivity growth is low dredtéx wedge on labour is high.
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1 I ntroduction

The economic and sovereign debt crisis has causethployment and low productivity in
many countries, and notably in Europe where theréhé need to boost employment and resto
macroeconomic performance. To this end, one ofntbet common policy indications recommends

lowering the tax wedge on labour, especially irsthoountries in which is higher.

The relationship between tax wedge, employment @oductivity can be described in the
following way: the more elastic is the labour sypplirve the more negative is the impact of the tax
wedge on labour market and then on productivitywgino Vice versa, by assuming a vertical labour
supply curve, an increase of the tax wedge woiddlrén decreasing real wages without employment
consequences. In other words, workers would acrmgit wages decrease entirely, given the real
labour cost borne by firms. Instead, in case abrzbntal, perfectly elastic labour supply, theyat
accept any decrease in the real wage and thuserase of the tax wedge would be fully paid by the
firms, with reduction of labour demand and negaér®loyment consequences.

The underlying mechanism is easily synthesized.Réfsrtend to protect their living standard
and firms cannot shift onto net earnings the hegtolr taxation. Therefore, a high labour taxation
measured by the tax wedge may result in reducimguiademand and increasing unemployment, with
slow productivity growth also because workers @&ss Imotivated to increase their working effort.
This might induce workers to reduce their levekediication as well, with negative consequences in
terms of human capital accumulation, despite difiicult to disentangle the negative effect of daip
taxes on productivity and employment from the pesieffect on welfare expenditure derived from
labour taxation. In fact, it is well-known that &bon has also positive effects. With the cash-flow
generated from taxation, policymakers can direetliftribute) some public expenditure to improve
productivity, for example through public educati@ctive policies in the labour market and so on,
promoting employment and development.

The goal of this paper is to investigate the ingdlins of the tax wedge on productivity as welbas
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employment. To this end it is critically reviewdtetdebate across this topic — with a special regard
Europe — by analysing recent and selected litezatlihe structure of the paper is the following.
Section 2 illustrates the theoretical frameworlated to the impact of the tax wedge on labour marke
Section 3 analyses the impact of the tax wedgerotugtivity and employment through a selection of
recent empirical contributions, highlighting maindings and debated issues. Section 4 concludes.

2 Theoretical framework

The tax wedge is the difference between gross labmome and net wage paid to workers. In
particular, it is the difference between what iglday the firms, i.e. the real labour cost (RLCildhe
real consumption wage of the worker (RCW). Thesilation presented by the European commission
(2004) synthesizes the four determinants of thestadge. First of all, let us consider the real labo
cost as the following equality:

REGN(1+17)/P 1)

On the other hand, the real consumption wage (R@bgived by the worker has the following
expression:

RCW = WEIN1-t)/P(1+t) )

where W stands for nominal gross wage, P is the @&fRtor,t; is the social security contribution
rate (SSC) paid by the firm,, is the SSC rate paid by the workgiis the tax rate on labour income
and t. is the consumption rate on goods and servicess{foplicity it is assumed to be the same
across all types of goods). Simple algebra leads reformulation of equation (1) and (2) to extract
the following measure of tax wedge:

Tax wedgel=)(1+t.)/(1- 7y)(1-t) 3)
or, equivalently:
RLE*RWC (4)
whereld = (1+77)(1+to)/(1- 7,)(1-1)

Eq. (3) shows the determinants of the tax wedgéadt according to the above definition, an inseea
of personal income taxes, consumption taxes anidlssgcurity contributions paid by the firm or by
the worker leads to an increase in the tax wedgdduld be highlighted that some economistaato
include in the determinants of the tax wedge thesamption tax rate (for instance: Alesina and
Perotti , 1997; Anspal and Vork, 2007; Bassanird &uval, 2006; European Commission, 2005;
Goraet al, 2006; Vorket al, 2008.

To sum up, an increase in labour taxation mightshdted onto labour cost, given the real
consumption wage. By contrast, it could affect thal consumption wage, given the labour cost.
Moreover, it could result in a mixed effect on lab@ost as well as on real consumption wage. In
general, it is important to disentangle the subistih and income effect of the tax wedge. The
substitution effect is the reduction of employmantl/or the number of working hours as the income
effect leads the firms simply to shift the laboaxdtion on workers’ net earnings without employment
consequences. However, according to Garal. (2006), there is a way to summarize the link betwe
tax wedge and employment when substitution effeevails. Figure 1 illustrates how works the
relationship in case of increasing labour taxation.
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Figure 1. The effect of the tax wedge on labour market

Figure 1 represents a stylized effect of the tadgeeon labour market. It distinguishes the labour
demand of high and low skilled workers, respetyivik shows that, after an increase in the labour
taxation, the demand of high skilled workers sHiftsn point A to B, with a loss of employment for

well-paid workers equal to the difference (A-B).
The situation in the labour market of low skillecbnkers is slightly different. In absence of m
e

minimum wage legislation, an increase in the taxigeeleads the labour demand of the unskill
workers from point C to D. however, if it is presen minimum wage set by the law, the labour
demand shifts until point E, with a loss of empl&ymequal to the segment C-E, more pronounced to
the previous one (C-D in Figure 1).

It should be noted that theoretically this reasgnm applicable to payroll taxes increase only, i.e
labour taxes paid by firms. On the other hand, ianyease in labour taxation to be paid by workers
would result in a shift onto labour supply. Nevet#ss, in the above wage-employment framework
the theoretical results remain unchanged.

To summarize, in point D there is less employmeduction than in point E, but a more pronounced
cut in the net wage for the remaining workers. @ndther hand, in point E there is more employment
loss due to the existence of a minimum wage leggsiahat protects workers’ net wagee. they
maintain their living standard with a more pronoemsocial cost in terms of unemployment.

Furthermore, an increase in the tax wedge is nigtlonited to a negative employment effect, busit
also linked to changes in productivity growth ratébe effect of an increase in the tax wedge on
productivity, assuming a convex relationship betwpeductivity and wages, lies on the assumption
that the higher is the productivity of the workée higher is the wage earned atiteversabut with

a lower bottom in case of minimum wage legislatibhe existence of wage rigidity for unskilled/low
productive workers leads wages not to be affecyechlanges in the required productivity.

Loosely speaking, after an increase in the tax wedgorker can increase the level of productivaty t
maintain the same net wages. the worker shifts its productivity effort witholdss in the net wage.
On the other hand, if he or she does not incrdasevorking effort the consequence is a decrease in
the net wage or, even worse, unemployment. This inagpen for a number of reasons (low skilled
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workers unable to increase their productivity levegh labour taxes that increase the value of time
spent in leisure activities, etc.). In general, ¢ffiect of a change in the tax wedge is mixed amel o
should bring in mind that any change needs timehemverall effect of a change in the tax wedge is
long-lasting and other factors may play a role.tfi@nmore, a high labour taxation could affect
productivityvia a modification of relative input prices as wellfiAn experimenting an increase in the
tax wedge could react in a manner that differ ftbm most technological efficient. This may have, at
least in the short-run, negative consequences @logment as well as on productivity.

3 Revisiting recent literature

Tax wedge and productivity.

The goal of this section is to provide for an ovewof the empirical research on the link betwesen t
wedge and productivity, with a special look to Epeolt should be noted that despite the amount of
contributions on the impact of the tax wedge onlegipent or growth, there are few studies focused
on this issue.

Ding’'s work is one of these. In his paper he staidie relation between tax wedge and productivity
using macro panel data for 28 OECD countries fr@@11to 2004 (excluding 1992). He considers as
measure of productivity the labour productivity. eThvay Ding H. (2008) measures the labour
productivity is double. He first considers the gtbwate of GDP per hour worked and then the log of
value added per hour worked for total manufactuimdustry in 1997. To this end, he uses two
distinct data sources, OECD Fact Book 2006 — wltiahers 28 OECD countries — for the GDP
growth rate per hour worked and O'Mahony and Vak @003)'s Manufacturing Productivity and
Unit Labor Cost Level Database — which covers 15OEountries from 1991 to 2001 — for the log
of value added per hour worked for total manufastuindustry in 1997. The tax wedge is the ratio of
labour taxes to gross wages and is computed asutheof personal income taxes and social security
contributions paid both from workers and firms. Tdeta on the tax wedge come from OECD Fact
Book 2006.

The methodology adopted by the author is a twoestagst square (TSLS) estimation strategy. He
uses fixed effect model for panel data in ordeeltminate fixed time and country effect. Moreover,
the TSLS estimation method allows also to mitighteomitted variable issue as well as simultaneous
causality bias. The author controls for serial elation by using heteroschedasticity and
autocorrelation-consistent standard errors (cladtestandard errors). The main regression uses as
dependent variable the GDP growth rate per houke&ias a measure of productivity growth, as
independent variable the tax wedge and, as a rglewrrad exogenous instrument, the hours worked
due to the fact that they have negative correlatiih the tax wedge and cannot have any effect on
productivity other than via its impact on the taedge. Thus hours worked do not directly affect
productivity measured by the growth rate of GDP peur worked nor by value added per hour
worked for total manufacturing in 1997 US dollaheTactual hours worked cannot be correlated with
the GDP growth rate per hour worked and with tigedbvalue added per hour worked because these
variables have eliminated the time effect and hat3same time, hours worked are correlated to tax
wedge. So the hours worked seem to be a good mmstriuin the analysis. The estimation results show
that the tax wedge has a negative impact on privilyctneasured both using as dependent variable
the GDP growth rate per hour worked or the log @added per hour worked for total manufacturing
industry. More precisely, a tax wedge increase%fchn lead to a reduction of productivity of about
0.09. Ding H. (2008) suggests that, although tlxesmedge is a determinant of modern welfare state,
especially in Europe, policy-makers should recaosrsits social impact because in the long-run can
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lead to productivity decrease. It should be noked in the specification using the growth rate &fR5
per hour worked as dependent variable there isime fixed effect nor country fixed effect, and
probably this is due to a problem of multicollingarthat weakens the results. Furthermore, the
coefficient of the tax wedge takes both positivel megative values depending on the econometric
specification. Therefore the empirical results stidne taken with caution.

Aspal and Vork (2007) analyze a panel of new EU bmemstates to check whether labour taxation
affects productivity. The authors use a panel dataand a sample of European countries, plus US,
Japan, New Zealand, Canada and Australia. Theadatfive-years averaged because the authors are
interested in longer-run relationship between fnttnal variables and productivity growth. Thealat
cover the period 1970-1999. Data from labour markstitutions come from Belot and Van Ours
(2004). Data on GDP and TFP come from AMECO datbaata on tax wedge come from European
Commission (2005), OECD Employment Outlook. Thedpgan Commission (2005) uses annual
data for the period 1980-2000 taken from OECiXing Wagegublication to construct the tax wedge
(overall and its components: income tax, SSC both by employees and employers). The tax wedge
is calculated through a micro-simulation of natiotex legislation. The main advantage of using
micro-data to construct a measure of tax wedgeabour is that it is possible to disentangle the
behavior of different kind of taxpayers to a gitar distortion represented by the tax wedge. A prox
of the tax burden on labour for a representativentgs adopted. The representative agent is aesingl
worker in the manufacturing sector at the averaggenevel (that is, 100% of the Average Production
Worker wage level). The drawback of this methothet the average income of the stylized worker
does not represent the average income of all werkidre tax wedge is the difference between the
after-tax and the before-tax labour costs as aepeésige of total before-tax labour costs. The
dependent variable is the differenced real GDPwmker (in logs). However, GDP per hour worke

is used as a robustness check. The RHS variabi¢sicdhe (t-1) lagged dependent variable and a m
of exogenous variables as investment share in GDPlicit tax rates, tax wedge, an index o
employment protection, unemployment benefits repiant rates, union density, the degree of
centralization of collective bargaining, passived active labour market policy expenditures. The
empirical specification controls for country-spéxifixed effect. The specification which includes
eight new member states show a coefficient of dikestedge equal to zero. In other specifications, th
coefficient of the tax rate variable is sometimesifives and sometimes negative, often insignifican
especially as regard to the model with the loged#hced of real GDP per worker as dependent
variable. Thus the results should be taken withicau

As regards to productivity, it is possible to measitias Total Factor Productivity (TFP) even iétt&

are a number of limitations and criticism in ite dsst showed by Abramovitz (1956). The limitatson
consist in the fact that TFP is a residual of adimental equation of growth potentially incorpargti
not only technological changes and improvemengsdauctivity, but also a number of possible errors
arising from aggregation, incorrect specificatidrttee model, omitted variables. This is why TFP is
also considered a "measure of ignorance" (Solov7190ther criticisms arise by denying the
possibility of using aggregate measures of capital the tendency to equality between the rate of
return on capital and marginal productivity. HoweVvEFP is econometrically dependent not only
from the variable included in the production funaotiand their possible measurement errors) but also
from what variables are used as output and theissgress. In particular, TFP calculated on value
added is less precise then TFP calculated on indhased output, and industry-based output is a
measure of TFP less precise then those obtaingrbas production. Hence the latter would be better
than the others. However, detailed measures obgraxuction of firms are rarely available and one
has to consider more imprecise measures of TFRiedhese well-known limitations, TFP is widely
used in empirical analysis (Hulten, 2001) and appe#ost important than labour or investment as a
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driver of growth.

Vartia (2008) analyses at industry level the impEdiaxation on investment and productivity growth
using, as dependent variable, the TFP growth ash@taset of 13 countries — 11 EU states plus Japan
and US — covering the period 1981-2001 as welllasv®-digit industries restricted to manufacturing
and business services. The data on hours workethbadr compensation come from the EUKLEMS
database (March 2007 release) while the data oweage are drawn from OECD Tax Database. The
tax wedge is proxied by the social security comtitms paid by employer or by total security
contributions (SSCs). For each industry and yder estimation method allows for the possibility of
technology transfer from a country at the fronfigat is, with the highest productivity) to couesi
behind it using an error correction mechanism (EG@khived from an autoregressive Distributed Lag
ADL (1.1) of the following form:

AINTFPg = 14 INTFPg; — foAn(TFPS/TFPE)i -1 +¢HK i -1 + t(TaxRatg -, *INDfactor;)+ A Wit -1 +
Yer TYi T Ecit

(5)

The dependent variable is the TFP growth in cquaojrindustry i and year t. The RHS variables
include TFP growth at the frontier, TFP relativahie frontier, human capital, the interaction betae
labour intensity (the labour-capital ratio) and tasedge. W includes policy variables as anti-
competitive regulation impact, job turnover and @yment protection legislationy,, is the industry-
specific fixed effecty; is the country-year fixed effeck; is the residual. TFP is measured using a
superlative index number in the following way:

TFR = Aci Acit X(Lie/ Li))“ X (Kie/ Kcit)l_a (6)

Where A is the value added, L is total employmeatjusted by adopting data on hours worked at
industry level, K is the capital stock computedngsihe perpetual inventory methedis the average
of the labour share and tbhar is a geometric average over all the countriger each industry i and
yeart. The measure obtained is corrected for the punapgsower parity condition to establish a
comparison of productivity levels across countries.

The author finds that the social security contitng (SSCs) — a proxy for the tax wedge — have a
negative impact on productivity. The benefit of ngsiSSCs as proxy for the tax wedge is the
availability. The drawback is that SSCs do not abgrsthe whole tax wedge since personal income
taxes are not taken into account. As regards todbalts, the negative effect is more relevant when
the analysis is restricted to high labour intensigtors. Vartia (2008) suggests that this may éapp
because of two factors; first, the tax wedge mijktort factor prices (labour and capital) leadiag
slow productivity growth. On the other hand, the waeedge could modify the accumulation of factors
via a modification of the capital-labour ratio inducky the tax wedge itself. However, the main
findings show that the impact is small. Moreovéme $ailed to find evidence that the impact is partl
due to distortions in factor prices.

To sum up, despite the amount of research on latasation, there is little empirical research oa th
link between tax wedge and productivity. In geneaala proxy for productivity growth, measures of
labour productivity as well as TFP are adopted anynempirical studies because of their availability
However, it does not exist a standard measure adyativity to be preferred. By contrast, the tax
wedge as computed by OECD is widely accepted evérdoes not consider the whole tax wedge
since consumption taxes are not taken into accddmivever, some authors (for example, Vartia,
2008), use the SSCs as a proxy for the tax wedgakmur. As regards to the empirical results, it
should be highlighted that the recent literatukrbt find yet robust evidence on the link betw&en
wedge and productivity, no matter the econometrathmdologies as well as the data and control
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variables used. At present, there are no widelepted results and thus there is room for further
research in order to obtain agreed answers on tb&ses.

Tax wedge and employment.

Unlike the previous section, there is plenty ofeggsh referred to the link between tax wedge and
employment/unemployment. Because the amount oéthteglies, the aim of this section is to provide
a critical and detailed overview, with a speciablofor Europe, through &electionof recent
contributions in order to illustrate main findings well as still unanswered questions or disputed
issues.

The analysis starts with an influential work thatdstigates at aggregated level the impact ofake t
wedge on unemployment, presented by Daveri andlliralq@000). The authors find a link between
these two variables and suggest that if labour o&igh firms will tend to decrease their labour
demand (which eventually means increasing unemmoy)rand replace labour with capital. In the
long run this could lead to a reduction in the m@abproduct of capital. This reduction could induc
firms to invest less and, amongst other, couldcaffeoductivity growth leading the system to a new
steady-state with the same capital-labour ratib with permanent less output per capita, employment
and growth. Daveri and Tabellini (2000) distinguisttween different labour market institutions to
understand whether the negative effect of the teslge is more significant depending on exogenous
considerations. In particular, the authors distislyihree subgroups of European countries depending
to the level of collective bargaining; the firstogp includes the continental European countries tha
are more influenced byecentralizedtrade unions, the second group includes the Seawidin
countries that are characterized by powedeitralizedtrade unions, the third group includes the
Anglo-Saxon countries that have more flexible labamarkets. These distinctions are relevant if o
wishes to measure the potential different impadebbur taxes on unemployment rates. To test t’}m
hypothesis the authors use five-year averagedataial countries between 1965 and 1995 to remo
any cyclical fluctuations, then they divide the oties into the above mentioned three subgroups
according to the level of collective bargaining ahé result is a three-block, one containing the
Anglo-Saxons countries, one the European countegsluding transition and post-socialist
economies, and the last group collecting the Nomheantries. The dependent variable is the
standardized unemployment rate proposed by OECDiomNdt Accounts or the change in
unemployment rates. In some regressions the depewmdgable is substituted by the complement to
one of the employment rates. In the empirical dations the control variables include the level o
initial per capita GDP, the PPP-adjusted growtk pr capita GDP and the tax wedge computed as
the effective tax rate on labour income. In patticuthe tax wedge is the ratio between total tates
labour income — that is, SSCs plus payroll taxes phxes on wages from personal income tax — and
the labour tax base — that is, wages plus emplo$S€s (main dataset: OECD National Accounts).
These so-callethx ratioshave the benefit of a larger database and areteagympute but are limited
because do not measure marginal tax rates. Intfemt,areaveragetax rates which might seem less
relevant in investigating the impact of labour t&@ On the other hand, marginal and average tax
rates are correlated and this should allow usiegldtter even if they convey limited information. |
should also be underlined that in the empiricalcBpations the tax wedge includes consumption
taxes. Other independent variables are the effet¢tix rate on capital income computed as the ratio
between total taxes on capital income and its @septhe effective tax rate on total spending on
consumption, measured as the ratio between tota$ tan consumer spending and its tax base (OECD
National Accounts, OECD Revenue Statistics), theetvarying employment protection, the duration
of the unemployment benefits in years, the domeastiestment as a share of GDP at constant prices.
In the basic model the authors estimate the ungmudat in level by OLS with fixed effects, then
they re-estimate the equation with first differesicn particular, they first compute the five year
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average for each variable, then they take the difftrence of this average. To correct for possibl
endogeneity of the RHS variables, they estimatedifierenced dependent variable by replacing the
current levels of tax wedge and unemployment benefith their lagged values, with results
unchanged. Moreover, to control for possible ordittariables the authors put — one at a time —en th
main specification time-invariant institutional iavles (i.e. union coverage, indicator of activieolar
policies, etc.), with results unaltered. In patidecy Daveri and Tabellini (2000) find that a 10%
increase of the tax wedge can boost the unemplayratnup to 4%. They find that the characteristics
of the labour market play also a crucial role iis tlespect. However, these findings suffer from the
fact that there are few controls for other labowarket institutions and do not explain whether the
effect is temporary or permanent. In fact, at leasthe long-run, the tax wedge should pass onto
labour itself and high labour taxation should benpensated by low real wages without effect on
employment.

Differently from Daveri and Tabellini (2000), Nickeand Nunziata (2000) support the view of a
limited effect of the tax wedge on labour marketf@@nance. In their paper they use aggregate data
from twenty OECD countries dividing the period difservation between 1983-1988 and 1989-1994.
The reason for these two subgroups is to contnokyalical fluctuations in the data by taking the
averages of the employment-population ratios toubed as dependent variable. The independent
variables include features of the labour marketirden density, union coverage, union coordination,
employment protection indexes mainly drawn from @EEmployment Outlook (1994), a proxy for
mobility barriers (the percentage of households véte owner-occupiers) and the tax wedge
computed as the sum of payroll tax rate, persor@me tax rate and consumption tax rate. Hence,
accordingly with Daveri and Tabellini (2000), irethstudy the consumption tax rate is includecim t
calculation of the tax wedge. The authors use ecosstry regressions and the results show a limited
effect of the tax wedge on employment. In particuéa10% increase in the tax wedge reduces the
employment rates by less than 2%.

A study of the European commission (2004) triedistinguish between short and long-run effect. The
tax wedge is computed through the mechanism deegdltyy OECDTaxing Wagedased on micro
simulations of some stylized individual or familigsbject to labour taxes, whose income lies between
a range centred on the average production workes Measure is available for six family types of
workers and due to the strong correlation acrosmicies between the 6 stylized families, the tax
wedge for a single worker without children workimgthe manufacturing sector earning an average
wage was the preferred approximation of the pojmratverall tax wedge. The tax wedge is the sum
of personal income tax and all SSCs as a percewmtageal labour cost. This measure of tax wedge
does not combine labour and consumption tax rhsd;is, it doesiot incorporate consumption taxes.
This is the same measure adopted by, among otAespel and Vork (2007) with the limitations
already illustrated. Obviously, the higher is th& twedge, the larger is the difference between tota
real labour cost (RLC) and real wage consumptio/(@}. Because the tax wedge could affect the
real labour cost in both short and long-run, statmdels are not appropriate. Therefore the adopted
methodology is a dynamic model using a GMM estimated a balanced panel of 15 EU Member
States over the period 1979-2000. In the robustdesek, they use OLS fixed effect (within group),
with results unaltered. To control for possible @yeheity they use the first-difference GMM
estimator. in particular, the authors use the daep-sstimator with standard errors corrected fer th
heteroschedasticity because the two step estirgates standard errors biased downwards in samples
with small T. The dependent variable is the relabla cost (in logs) and the independent variahies a
the lagged dependent variable, the labour prodtGtithe average income tax and the consumption
income tax, the SSCs paid by firms and workersutiemployment rate, the gross replacement rate.
The authors investigate the effect of different poments of the tax wedge (in the analysis restticte
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to the short-run), and the effect of the overall ¥&dge in the analysis focused on the long-run by
assuming that its composition matters only in therisrun. The results show that the unemployment
rates are affected only in the short-run. In fact% increase in the tax wedge leads to an inciease
the real labour costs by 0.1%. On the contrargh&long-run the tax wedge is fully shifted onta ne
wages leaving unemployment unchanged. As previessarch, the analysis fail to quantifgw long

is the short-run in which the tax wedge has a megaffect on employment.

Following this line of research, Bassanini and DY2806) investigate the effect of the tax wedge, a
well as other policies, on employment and unempleytusing a sample of 21 OECD countries and a
macro panel data covering the period 1983-2003a Agbustness check, the authors re-estimate the
coefficients using 5-year averages with main figdirunaltered. The authors estimate a static log-
linear model with country and time fixed effectvitnich the dependent variable is the unemployment
(employment) rate as share of the working-age ol in percentage. The set of explanatory
variables include the tax wedge as derived from DH@xing Wagesan OECD measure of the
output gap between actual and potential output agem@entage of potential output (OECD,
Employment Outlook 2004); the unemployment bendfitation as a ratio of average to initial
unemployment benefit replacement rate; a measueenpfoyment protection legislation (an indicator
of stringency of EPL calculated by OECD); the degoécorporatism, that is an indicator which takes
the value of 1 for decentralized bargaining proessmd 2 or 3 for intermediate and centralized;ones
the union density ratd,e. the share of workers affiliated to a trade uniorpércentage; a product
market regulation indicator covering seven non-nfacturing industries computed by OECD. The
authors, as well as Anspal and Vork (2007) and pema Commission (2005), use the tax wedge as
computed by OECDTaxing Wagesthat is, a measure of tax wedge which does noludie
consumption tax rates differently from the measafreax wedge used by Daveri and Tabellini (200
or Nickell and Nunziata (2000). Because the latterld suffer from endogeneity problems, does ng
include family benefits and is less comparable tdudifferences in population structure (for instanc
income distribution or demographics), the authodspa it as a robustness check, with results
unchanged.

To address the risk of endogeneity of policies argfitutions used as independent variables, the
authors estimate the baseline equation also withstage least squares (IV) or GMM in which the
lagged levels of the explanatory variables are usednstruments, with main results unaltered.
Moreover, the authors include fixed effects in thaseline equation because they assume that
institutions are correlated with country effectsldne Hausman test confirms this assumption. On the
other hand, to allow for systemic interactions thghors estimate a compact specification of the
baseline modelia Non-linear Least Squares where the institutioalables are interacted, one at a
time, with the institutional framework, that is,ettsum of the direct unemployment effects of the
institutions at the sample average for a county \&nh average mix of policies and institutions (the
“average” OECD country).

The results show that the tax wedge, as well amployment benefits and stringent anti-competitive
product market regulation (PMR), increases unempknt and lowers employment rates. In
particular, a 10 percentage points reduction oftéhewedge in the average OECD country would
reduce unemployment by almost 2.8% and boost th#oyment rate by more than 3%. Moreover,
highly centralized wage bargaining systems redusamployment rates. On the contrary, EPL and
union density do not have a significant impact oaraployment.

Goraet al. (2006) use a macro panel data of 27 OECD courttriestimate a simple linear regression
model in which the dependent variable is the malgleyment rate. In the study the authors
distinguish between low and high-skilled workers. do so they consider as a low-skilled worker a
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person with at most a lower-secondary educationaanal high-skilled worker a person with at least a
tertiary education. The model uses few explanatanyables and only two years (1997 and 2003).
Obviously, this limits the reliability of the ressl The explanatory variables are the relative lsupp
high and low-skilled workers, the aggregate empleytrate as a proxy for overall labour market
characteristics and the tax wedge as calculate@BgD Taxing WagesAs regards to low-skilled
workers, the results show a negative impact oftéxewedge on employment. On the contrary, the
authors do not find a significant effect of the tardge for the high-skilled employment rates.
Moreover, Goreet al. (2006) investigate the impact of the tax wedgesmployment restricting the
analysis to eight EU new member states by usingeagte data for the period 1996-2003 (Eurostat
database). The authors estimate a linear modelfixé effect in which the dependent variable is th
employment growth rate and the explanatory varsble the GDP growth rate and the tax wedge.
The results suggest that a 1% increase in the ¢abg@/could decrease the employment rate by about
0.5%. By contrast, the analysis focused to 14 OEGUntries for the same period does not find any
significant impact of the tax wedge on employmétawever, all these findings should be taken with
caution because the time period available is lidhéied there are few explanatory variables. This, th
empirical specification does not address the onhitegiables problem in the right manner.

Vork et al.(2008) use a macro panel data of eight post secialiropean economies observed for the
period 1996-2004. The main specification is a senPLS model with fixed effect and includes, one
at a time, different measures of labour market @ue as dependent variable
(employment/unemployment as well as labour supatgs for different categories of workers). The
explanatory variables are: GDP growth rates, openemputed as the sum of import and export over
GDP, inflation, tax wedge and marginal effective tates (METRs) as computed by OECD series
Benefits and Wage<004. The METRs do not consider indirect taxed aompare the state of
working and receiving a wage with the state of wotking and receiving unemployment benefits,
thus the more is the marginal effective tax indicahe more is the incentive to not move from
unemployment to employment state or to move fromptarary work to full work. There are two
measures of METRs adopted in the study: the ungmmat trap and low-wage trap. The first one
considers the move from short-term unemploymergniployment with a wage equal to 67% of the
wage of APW for a single person. The second onaiders the move from 33% of APW wage to
67% APW wage for a single person, and a one-earoeple with two children. Because of their
correlation, these variables are used one at a Tim=tax wedge is calculated as the share of faxes

a single person receiving 67 per cent of APW waljecountries are considered small transition
economies and are thought as sharing a similatigadliand social history. The authors find that the
tax wedge has a negative effect on employment edlyetor low-skilled and elderly workers. It
should be clear that the study is based on shoe gieriod (from 4 to maximum 9 years) and limited
cross sectional dimension. Hence, it is not posdiblcontrol for other possible omitted variables n
using dynamic specifications with lagged endogenauismbles. The model does not include variables
on labour market characteristics as union coveragemployment benefits or EPL even if previous
studies (for instance, Daveri and Tabellini, 208Bpw that they play a significant role. The results
should be interpreted with caution even becauseibgence of coefficients with unexpected sing that
arises concerns about the reliability of the estsia

The overall framework arising from these studieggasts that the tax wedge does have an impact on
labour market performance even if its magnitudesddp on dataset and methodology used. It should
be underlined that some authors (for instance, éllidnd Nunziata, 2000), show a limited effect on
employment. To control for possible omitted varés)lsome control variables have become standard
in the literature, namely institutional variables anion density, EPL, indicators of active labour
policies, etc. As regards to the tax wedge, theoriigjof these selected studies adopt the tax wedge
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computed as the sum of personal income tax an@&%s as a percentage of total labour cost.
Furthermore, most of these studiesnbinclude consumption tax rates in the computatibtihe tax
wedge (for instance: Anspal and Vork, 2007; Bassaand Duval, 2006; European Commission,
2005; Goreet al, 2006; Vorket al, 2008), even if other influential papers do includgDaveri and
Tabellini, 2000; Nickell and Nunziata, 2000). Inngeal, these studies find that the tax wedge affect
the unemployment/employment rates even if witheddht magnitude. The big question that still
remains unanswered, despite the amount of recetilmations, is to clariffhow longthe tax wedge
should affect the labour market performance, githenfact that in the long run the tax wedge on
labour is fully shifted onto net wages leaving upéyment/employment unaltered. Hence future
contributions could expand the existing researcimbgstigating this issue.

4 Conclusion

The aim of this overview is to underscore the afli¢he tax wedge on employment and productivity.
A cut in the tax wedge on labour is a policy tobthe front page of the economic debate in Europe,
especially in those countries where the labourtiemas high and productivity growth is inadequate.
As regards to the link between tax wedge and prtddty; the existing research generally fails todi
robust evidence even because there are few stilndiegvestigate this potential link. Thereforegri
are no widely accepted results and further reseambeded. One way to extent the existing liteeatu
might be through empirical works which use firmdéymicro) data to obtain new findings in
understanding the channels through which thistnaly happen.

With regard to productivity, there are differenttheals to measure it. Some authors use the Iab
productivity, other economists the TFP growth oramees of GDP growth rate per hour worked

Because all these measures have benefits and diesylihe final choice often is affected by data
availability and methodology. By contrast, in mo$these papers the tax wedge is calculated as the

sum of personal income tax and all SSCs as a peagerof total labour cost and does not include
consumption tax rates. This variable is to be a®reid standard in the literature for both the
contributions looking at the analysis of the impattthe tax wedge on productivity as well as on
employment/unemployment. Other control variablescivhare standard in the literature are those

related to the labour market institutional charastes.

In contrast to the analysis on the link betweenwaxige and productivity, there is abundant macnoegic
research focused on the effect of the tax wedgengployment (unemployment). Although these workdiad
robust evidence on this link it is possible to fiert extend the existing research in order to ot#tgneed answers
on how long the tax wedge on labour affects theleympent (unemployment) rates before being fullyabsd
by net wages with no longer effects on employmerdyided that in the long run the tax wedge shawltthave
real effect on labour market performance.
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