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Abstract

We study the determinants of the level and thewianl of per capita hours worked in a panel of
OECD countries since the 1970s. Following Pesataronpmetrica, 2006), our empirical
strategy allows for the possibility of cross-sewéilty correlated error terms due to unobserved
common factors which are potentially non-stationaMe find that much of the variation in per
capita hours worked across countries and over tamebe explained by differences in the level
and structure of taxes and government expenditiéferences in (the evolution of) labor and
product market institutions have much less of & ttal play. Our results show that a careful
treatment of the time-series properties of the dataucial.
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1. Introduction

Per capita hours worked vary widely across OECDntraes. Americans are known to work
more than Europeans. Some Europeans are knownrtomare than others. Moreover, not only
the level of hours worked, but also their evolutauring the last decades has been very different
across countries. Table 1 and Figure 1 documenrfatiis. Table 1 shows differences in the level
of the employment rate in hours in 2003-2007. Maidable expresses actual hours worked in
percent of potential full-time hours. Employmentesarange from a little more than 50% in
France, Belgium and Italy to more than 67% in Candide US, Switzerland and Japan. Figure 1
depicts the evolution since 1970 in four fairly hageneous country groups. In 1970 differences
across these country groups were relatively sraléach group the employment rate in hours
was between 65% and 71% on average. Differences besome substantial however in more
recent periods. The average employment rate in aauatries of the euro area fell from 66% in
1970 to less than 55% in the most recent yearsthén main Anglo-Saxon countries the
employment rate was still at 66% on average in 2(8 like in 1970, although it had fallen to
significantly lower levels in the early 1980s. TRerdic country group shows a gradual fall in
the employment rate from about 70% on average #0 18 about 62% since 2000. This leaves
the Nordic group closer to the Anglo-Saxon cousttiean to the core euro area.

The reasons for these differences across couraneéover time have been the subject of
intense discussion in recent economic literaturemost all studies emphasize the role of
unemployment benefit systems and labor taxes, @iindahe importance attached to them may
differ. As to other determinants, two broad viewsrs to have emerged. A first group of authors
see a major role for labor and product market dtarstics, like employment protection
legislation, union power, wage bargaining systears] barriers to entry (e.g. Bean, 1994;
Blanchard and Wolfers, 2000; Nicoletti and Scage2005; Alesina et al., 2005; Nickell et al.,
2005; Bassanini and Duval, 2006; Faggio and Ni¢ckD7). Other authors explore in greater
detail the influence of fiscal policy. In their we differences in the level and composition of
taxes and government expenditures are key to exdifferences in employment. Many of the
studies in this second group pay no attentionltorl@r product market rigidities (Prescott, 2004;
Rogerson, 2007; Ohanian et al., 2008; Dhont andddey008, 2009; Olovsson, 2009). Others
(e.g. Daveri and Tabellini, 2000; Berger and Everad210) emphasize that the effects of tax
changes may depend on labor market institutions.a®u in this paper is to test the explanatory
power of both views econometrically in a panel &@D countries in 1970-2007. To the best of
our knowledge, the second view has hardly beeredestonometricallyMoreover, earlier
econometric panel studies have typically investidaeither the unemployment rate or the
employment rate in persons, i.e. the extensive imarg hours worked. Faggio and Nickell
(2007) and Causa (2008) are exceptions: they halge)(studied the determinants of hours
worked per employed person, the intensive margiith \the employment rate in hours as our
main dependent variable in this paper, we includéh bmargins. We will however also run
separate regressions for the employment rate isopsrand for hours per employed. Our
empirical strategy is based on Pesaran (2006)lolva for the possibility of cross-sectionally
correlated error terms due to unobserved commdoriawhich are potentially non-stationary.



Table 1. Employment rate in houtsin %, 2003-2007

Lower than 56% Between 56% and 65% Higher than 65%
France 51.5 Spain 56.7 Portugal 65.6
Belgium 51.9 Norway 57.9 Australia 66.2
Italy 52.4 United Kingdom 59.5 Ireland 66.9
Germany 53.2 Greece 60.1 Canada 67.1
Austria 54.7 Finland 61.6 United States 67.3
Netherlands 55.2 Sweden 62.1 Switzerland 68.9
Denmark 63.4 Japan 70.1

(a) The employment rate in hours indicates the fraction of 'potential' hours that is actually being worked in an
economy. It is calculated as total hours worked divided by 1920 times population at working age (15 to 64). We
assume that a full-time worker potentially supplies 1920 hours per year (40 hours per week times 48 weeks).
Source: Total hours worked : The Conference Board and Groningen Growth and Development Centre, Total
Economy Database, June 2009; Population at working age : OECD Stat, Annual Labour Force Statistics.

Figure 1. Employment rate in hours in four country groups%i, 1970-2007
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Sources: see Table 1.

The structure of this paper is as follows. In SBt2 we briefly set out the main hypotheses put
forward in the literature to explain employmentfeliénces across OECD countries. Section 3
describes our data. In Section 4 we motivate apdaexour empirical strategy, whereas Section
5 presents the results. In Section 6 we concludesammarize our main findings. Our results

support the fiscal view. Differences in labor amtigumption tax rates and in the composition of
government expenditures explain much of the vamatn hours worked both across countries
and over time, at least since the 1980s. By cantdifferences in labor or product market



institutions cannot explain the variation in howrsrked. We find that hours worked fall when
labor taxes, consumption taxes, social benefit matppgres and public non-wage consumption are
increased, and when productive government expergitare reduced. Further analysis reveals
that most of these effects operate along the extensargin in aggregate hours worked. Finally,
we observe that the size of the negative labor @H&ct depends on the composition of
government expenditures. Tax effects are smalleref@ample when the share of productive
expenditures is higher. Methodologically, our résuinderscore the need for a careful treatment
of the time-series properties of the data. We olesénat the standard fixed effects panel data
estimator, which is commonly used in empirical lastudies, may yield spurious results. By
contrast, many of the results that we obtain uslagaran’s (2006) Common Correlated Effects
Pooled estimator survive standard diagnostic tests.

2. Ingtitutions, fiscal policy and employment: theor etical foundations

Research on (un)employment differences across OEdLibtries has grown rapidly during the
last two decades. Most studies have emphasizeketheole of labor market and product market
institutions. Prominent labor market institution® anionization and the structure of collective
bargaining, employment protection legislation amel inemployment benefit system (see Section
2.1.). Most studies also include the level of lataotes, as an important fiscal policy variable. In
recent years, a growing number of studies haveeshihe emphasis from institutions to the role
of fiscal policy, i.e. tax levels, government spieigdievels and their composition (Section 2.2.).
A few studies have highlighted the interaction besw institutions and fiscal policy changes
(Section 2.3.).

2.1. Labor and product market institutions and eyplent

Strongtrade unions have generally been seen as a potential causavef lemployment due to
their capacity to monopolize labor supply and tslpwages above market-clearing levels (see
e.g. Oswald, 1985, for a sur)éyEarly influential work on explaining cross-counemployment
differences in the OECD has emphasized howevettlleahfluence of unions on wage formation
and employment depends crucially on #reicture of collective bargaining (Bruno and Sachs,
1985; Calmfors and Driffill, 1988). Employment wdube higher in either a regime with weak
unions and decentralized wage bargaining or a megimith strong unions and highly
coordinated/centralized wage bargaining. The ma&son for the latter is that coordinated wage
bargaining induces unions to internalize the dednital effects from excessive wages. Reality
would thus seem to be described best by a ‘U-shapationship between the degree of
bargaining coordination/centralization and emplogmeather than by a monotonically negative
relationship between union power and employmertigh certain studies have found support

! Alesina et al. (2005) have recently developedlarmtive hypothesis according to which strongoneimay raise
workers’ taste for leisure, and consequently rediad®r supply. Union involvement (coordination) mayg.
facilitate members of the same family to have viaocatt the same time, which raises their margitiityuof leisure.



for this ‘U-shaped’ pattern (e.g. Calmfors and filtjf 1988; Elmeskov et al., 1998), the
empirical evidence seems to remain inconclusiver @il (Bassanini and Duval, 2006). Estimated
effects of union density variables on employmesbahow up highly ambiguous, negative in
some studies, insignificant or even positive ineosh(see the survey of empirical studies in
Bassanini and Duval, 2006).

Theoretical effects odmployment protection legislation (EPL) on aggregate employment
are ambiguous (OECD, 2004). First, EPL introduessrictions on the ability of firms to adjust
the workforce, and raises the cost of firing woskdfurthermore, since EPL increases employee
protection against dismissal, workers have higlaegdining power and may claim higher wages.
Due to higher costs firms may cut hirings (andnfis) and reduce employment. On the other
hand, reduced labor market turnover will imply lengunemployment spells and make the
incidence of unemployment more costly. This mayoenage workers to moderate wage claims,
which is positive for employment. Econometric sagdon the employment impact of EPL do not
help to get rid of this theoretical ambiguity. Magtdies find that the incidence of long-term
unemployment rises, but the effects on aggregatgefployment are not clear. Some studies
find higher aggregate unemployment or lower empleynwhen EPL is extended (e.g. Nicoletti
and Scarpetta, 2005), others find the oppositensignificant results (e.g. Nickell et al., 2005;
Bassanini and Duval, 2006; Estevao, 2007). At besgems possible to detect robust effects of
EPL on the employment rate of specific groups, egrobust negative effect on youth
employment (OECD, 2004).

High unemployment benefits and long benefit duration are generally predicted to reduce
employment. They may reduce the incentive for wagke go out and search, as well as the
willingness of unemployed workers to accept joberdf Effective labor supply falls. To the
extent that they raise worker utility in the casauoemployment, high and long lasting benefits
may also put upward pressure on wage claims, ataceelabor demand. On the other hand,
unemployment benefits allow workers to search longed better, which may promote the
guality of job matches, aggregate efficiency arete¢fore employment. Although there are some
exceptions, most empirical studies find significamverse effects of benefit generosity on
(un)employment (e.g. Nickell et al., 2005; Nicdlethd Scarpetta, 2005; Bassanini and Duval,
2006; Estevao, 2007).

The influence ofproduct market regulation on labor market performance has received
growing attention in recent literature. Product ketideregulation and flexibility are expected to
raise employment. They promote the entry of nemdiand reduce market power of incumbent
firms and their workers. Although wage claims a tinm level may fall, real wages may rise due
to lower aggregate prices. Firm entry, lower prieesl higher real wages contribute to the
expansion of activity, labor supply and employm@ianchard and Giavazzi, 2003). Empirical
research generally supports the hypothesis thatlustomarket deregulation and flexibility
promote employment (e.g. Nicoletti and Scarpe®®52 Bassanini and Duval, 2006).

In addition to the above mentioned variables, ecgdi studies in the institutional
tradition will typically also includelabor taxes and - although much less frequently —



government spending on active labor market poliffestevao, 2007). Since these variables relate
to fiscal policy, we discuss their influence in thext section.

2.2. Taxes, government spending and employment

A growing number of researchers have recently dg@ezl and calibrated theoretical models that
explain employment variation across countries aver eime from differences in fiscal policy,
i.e. differences in the level and the compositidntaxes and government expenditures (e.g.
Turnovsky, 2000; Cardia et al., 2003; Prescott,42@Rogerson, 2007; Ohanian et al., 2008;
Dhont and Heylen, 2008, 2009; Olovsson, 2009). émegal these models assume perfect
competition. Cross-country differences in labor kearigidity are considered not to be critical.
An important early contribution to this literaturas been made by Baxter and King (1993).

Turnovsky (2000) and Dhont and Heylen (2009) gethe broadest models, which also
endogenize growth in a general equilibrium framdwdrheir models generate a ranking of
different taxes and different types of governmexpenmditures according to their effects on
employment. Taxes on labor exert the most negaifect on employment. Higher labor taxes
diminish the marginal utility gain from working cqared to leisure or non-market activities.
Individuals will cut labor supply, which reduces goyment. A reduction of employment
subsequently brings down the marginal productigitphysical capitakvhich undermines invest-
ment and growth. Lower investment eventually caasesadditional drop in employment due to
the negative effects of a decline in physical @t labor productivity, wages and labor supply.
Higher consumption taxes also make workers cutrlabpply and employment, but their effects
are smaller. Compared to labor taxes, a key diffg@as that consumption taxes also affect the
utility gain from being non-employed and receivibgnefits. Capital taxes have the smallest
influence on employment. They do not directly affe@orkers’ labor-leisure choice. They mainly
operate through their negative effects on physiagital formation and labor productivity, which
indirectly affect employment.

Next to the composition of taxes, Rogerson (208i¥) Dhont and Heylen (2008, 2009)
emphasize the key role of the allocation of taxereies. A different composition of government
expenditures implies very different employment etfe Taxes generate the strongest drop in
employment if tax revenue is used to finance noplegment benefits. These benefits are
conditional on the individual not being at work.ejhare reduced if labor income rises. Examples
are traditional unemployment benefits, early reteat benefits and disability benefits.
Employment effects of raising taxes are very negadilso when taxes are used to finance other
transfers to households or useful government copiam In the latter case the government may
for example buy consumption goods at the marketteargsfer these to households. The reason
for very negative employment effects is that thegpenditures eliminate the usual negative
income effect from higher taxes which makes indmad work more (and which partly
counteracts the substitution effect). Negative @yplent effects of higher labor taxes are small
or even non-existent if tax revenues are used ritanfie productive expenditures. Rogerson
(2007) emphasizes the positive effects of chilce caubsidies (which cut the cost of working).



Baxter and King (1993) and Dhont and Heylen (2088pw positive effects of public
infrastructure investment, education and activeolaimarket policies. A key argument is that
these expenditures raise labor productivity andefioee wages and the return to working. In line
with earlier arguments, there are also indireceaff when productive expenditures raise the
productivity of physical capital and investment andwth.

Additional simulations with the model developedyont and Heylen (2009) reveal that
tax effects on employment may also depend on tlséorical composition of government
expenditures. For example, tax effects are smallean the share of productive expenditures is
higher and the share of non-employment benefitéowger. A higher share of productive
expenditures implies that employment will be higleerd labor supply steeper. The response of
employment to tax changes will then be more moderAt higher share of non-employment
benefits implies the opposite.

Empirically, Prescott (2004) claims that differesdr labor and consumption taxes explain the
whole gap in hours worked that has grown betweenU8 and the biggest European countries
since the early 1970s. To get this result Presogpioses a high labor supply elasticity and
assumes that tax revenues are used to finance 8umptransfers to households. Ohanian et al.
(2008) extend Prescott’s analysis to more countti®m$ a much longer time period. They also
introduce additional explanatory variables. Thewfom the key role of labor and consumption
taxes to explain variation in hours worked acrossintries and over time. Labor market
institutions add little explanatory power. Varioasathors have criticized Prescott's approach.
Ljunggvist and Sargent (2006) point out that Pra&cmodel fails as soon as realistic differences
in non-employment benefits between Europe and tBetd taken into account. Rogerson (2007)
and Dhont and Heylen (2008, 2009) point out thas@wtt is unable to explain relatively high
employment in the Nordic countries. To account tiois, Rogerson introduces employment
subsidies (child care subsidies). Dhont and Heylatroduce productive government
expenditures. They claim that a rich, perfectly pefitive optimizing model with different tax
rates and different kinds of expenditures is ablea¢count for the main differences in hours
worked, not just between Europe and the US, botwithin Europe.

2.3. Labor market institutions and the employmdiacts of taxes

Bean (1994) and Blanchard and Wolfers (2000) attpaé for a proper understanding of the
evolution of (un)employment in OECD countries sitcrucial to take into account the interaction
of aggregate shocks and institutions. The samendrighocks may be converted into very
different (un)employment movements depending omtgespecific institutions. Other authors
have applied this idea to the effect of labor tévarges. Building on Calmfors and Driffill
(1988), it has been shown by Daveri and Tabel#60Q) and Berger and Everaert (2010) that the
(un)employment effects of labor taxes are smablereen non-existent) in highly decentralized
and highly centralized/coordinated wage bargaimegjmes. The US and the UK represent the
first regime, the Nordic countries are often taksnexamples of the second regime. The largest



tax incidence on (un)employment is observed in tieslike France, Italy and Belgium where
collective bargaining institutions are neither calited/coordinated nor decentralized.

Next to the degree of centralization/coordinatioh collective bargaining, wage
bargaining models suggest other ‘institutions’ thraty change the effect of taxes on
employment. Standard examples are the tax treatrokrdlternative income sources like
unemployment benefits, and the degree of produckeh@ompetition (see Berger and Everaert,
2010, for a more extensive discussion). More rédgeDoménech and Garcia (2008) have argued
that the effect of taxes on (un)employment mayediffs a function of the efficiency with which
the government transforms taxes into public goodsansfers.

This section and the previous provide ample reasonwhy there may not be a clear-cut
relation between labor taxes and employment. Egstmacroeconometric studies also
demonstrate a lack of robustness. The estimatedicitp of aggregate (un)employment with
respect to taxes ranges from zero (Nickell, 199%yadrd et al., 2005; Blanchard and Wolfers,
2000) over medium-sized (Elmeskov et al., 1998;kBlicet al., 2005; Bassanini and Duval,
2006; Planas et al., 2007; Estevao, 2007; BergdrEueraert, 2010) up to large (Daveri and
Tabellini, 2000; Prescott, 2004). One of our aimsthis paper is to provide more precise
estimates, by explicitly accounting for both thetguial influence of the composition of
government expenditures and the role of specifstitutions like the degree of coordination of
wage bargaining. Furthermore, we deal with some aneimg problems of econometric
methodology (see Section 4).

3. Data

Our dataset consists of yearly observations foOECD countries in 1970-2007. Table 1 shows
these countries. Appendix 2 contains a detailedrg#sn of the data and their sources. It also
indicates missing observations for some countneca periods. In particular, the data for some
institutional variables are available only untild30or 2005.

Our main dependent variable is the employmentirateours which we have introduced
in Section 1. Most of our regressions explain tfagable. However, to distinguish between the
extensive and intensive margins, we also run regres explaining the employment rate in
persons and regressions explaining average anoues lvorked per employed. Key explanatory
variables, which are important in both the laborkeainstitutional model and the fiscal policy
model, are the tax rate on labor income, the copsiomtax rate and the gross unemployment
benefit replacement rate. As a measure of labastave use the implicit tax rate on employed
labor from Martinez-Mongay (2000). This tax rateshldeen calculated with the so-called
Mendoza-Razin-Tezar approach (see Mendoza et%4)11t is defined as the ratio of labor tax
revenue, including social contributions, to theatale base. Tax indicators based on this approach
have been used in many empirical studies (e.g.i€atdl., 2003; Planas et al., 2007; Daveri and
Tabellini, 2000; Ohanian et al., 2008; Berger andrgert, 2010). The gross benefit replacement
rate that we use is the overall average rate duweetfamily situations, three unemployment
durations and two earnings levels before unemployes computed by the OECD. Additional



explanatory variables capturing labor market infths are the union density rate, an index for
the strictness of employment protection legislat@amd an index rising in the degree of
coordination of wage bargaining. The former twoialales have been taken from the OECD (see
also Bassanini and Duval, 2006), the latter has lmmstructed from detailed national and
international sources by Kenworthy (2001). To assks influence of product market regulation
we introduce the OECD summary indicator of regulatonpediments to product market
competition in seven non-manufacturing industreese(Conway et al., 2006).

A number of variables capture the influence ofdligmlicy. In addition to labor taxes and
consumption taxes we introduce a capital tax rate third variable from the revenue side. The
results that we will present include the statutmwgporate income tax rate. Alternatively, we have
introduced an implicit capital income tax rate inel with Martinez-Mongay (2000, see our
Appendix 2). Our results do not depend on the fipezapital income tax rate that we use. At the
expenditure side we include social security besgefiroductive government expenditures and
government consumption. Productive expenditurdsideceducation spending, government fixed
investment and government financed R&D. The datactmsumption are net of final public
consumption expenditure in education. We split aipscimption in a wage component and a non-
wage component. A final fiscal variable in our ggions is the government financial balance.

In all our regressions we include the output gagejature business cycle effects.

4. Econometric M ethodology

This section outlines the estimation methodologyetigped by Pesaran (2006) and Kapetanios et
al. (2006) that we use in our regression analydisike standard fixed effects panel data
estimators, this methodology can account for ceessdional dependence in the error terms due to
unobserved common factors which are potentially-stationary.

4.1. Unobserved common factors in labor marketcidirs

Macroeconomic aggregates of different countriesliaedy to be (partly) explained by common
factors such as global shocks or common businede dysturbances. Not all these factors are
observable. Regarding labor markets, Bean (199dyetka time series reflecting the sequence
of common shocks behind unemployment in the OEQIhtees in 1956-92. Although he could
relate a significant fraction of this time seriesobservable (common) variables like world GDP
growth and the real oil price, a significant othaction remained unexplained. Smith and Zoega
(2008) have recently shown the existence of an sgred common factor driving
unemployment rates in 21 OECD countries. They ed#@nthis common factor by the first
principal component and find that it explains abat@% of the total variance in the
unemployment rates. In a standard fixed effectepdata model the presence of unobserved
common factors will result in cross-sectionally reteited error terms. As argued by Pedroni
(2004), for instance, this cross-sectional corretais likely to be heterogeneous across countries.
If these common factors are uncorrelated with thlelamatory variables included in the
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regression, the within estimator is still unbiadad not efficient. The standard approach to
overcome the biased standard errors is to estitieecross-sectional units as seemingly
unrelated regressions (SUR) and use a GLS tranafmmto estimate the panel. However, this
approach is only possible when the time dimenssoauifficiently larger than the cross-section
dimension. If the omitted common factors are catesl with the explanatory variables, not only
inference is misleading but also the estimated rpaters are biased. Even worse, when the
unobserved common factors are non-stationary, bothwithin estimator and the SUR-GLS

estimator yield spurious results.

Existing empirical macro labor studies have eitheglected the econometric issues
related to unobserved common factors behind (unmpent, or have only partially been able
to deal with them. Bean (1994) and Blanchard andféi&(2000) are among the few studies in
the second group. Bean for example keeps the effeghobserved common factors out of the
error term and avoids cross-sectional error depeeldy introducing a sequence of time
dummies with unrestricted specific effects on eemtintry. In a second step Bean explains these
specific effects as functions of labor market gelcand institutions. In our empirical work we
take advantage of the important progress that é@ently been made in the panel data literature.
The issue of cross-sectional error dependencedsas/ed much attention. A growing number of
studies propose a factor structure of the errorpmrant (see e.g. Pesaran, 2006; Bai and Ng,
2002; Phillips and Sul, 2003). Here we follow thise of research and allow for unobserved
common factors in the error terms. To be more $pemnsider the following panel data model:

Y, =a,+B'%, +E&,, i=1,..,N; t=1..T, (1)
£ =WR+ Y, 7+ Uy, u, ~iid  N(0,0%) 2)

where a; are the cross-section specific fixed effects aqd= (X ;;,....% ;)" is a kx1 vector of

explanatory variables3 is a vector of parameters. The distinctive featfréhis model is that it
allows for (i) a time trend with a country-specifimpact v and (ii) unobserved common

factors yi'i which are also allowed to have country-specifie@s. Following Pesaran (2006)
we proxy the unobserved common factors by the esesson averages of the dependent and the

-1
explanatory variables, i.eZt =ﬁZiN:12it and z, =(Y,,X,)". The model given by (1) and (2)

can be seen as a generalization of the fixed sffestimator that allows for cross-sectional
dependence in the error term due to unobserved confactors. The estimator, referred to as
Common Correlated Effects Pooled (CCEP) estimatan be computed by applying least
squares technique. Asymptotically, &k goes to infinity, the cross-sectional averages will
eliminate the differential effect of the unobserveaimmon factors. Extensive Monte Carlo
experiments in Pesaran (2006) show that the sraalpke properties of the CCEP estimator are
satisfactory. The conventional method to deal waithss-sectional error term correlation is to
assume a common time effect. In order to investigdte importance of accounting for
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unobserved common factors we will compare the tesafl the CCEP estimator to a standard
fixed effects estimator, i.e. equation (2) with ydammies instead o;f/i'Et.

4.2. Time series properties

In this section we take a look at the time seriegperties of our data. We first check for non-
stationarity using panel unit root tests. We testunit roots using the Maddala and Wu (1999)
(MW) panel unit root tests. The latter combines thevalues, denotedp, from the country-

specific Augmented Dickey-Fuller (ADF) unit rooste as

N
PMW:—22|ogpi, i=1..N. (3)

i=1
R, has ayZ, distribution if the underlying country-specificsts are independent. As many of

our variables are highly correlated over countriggs assumption is clearly not satisfied.
Therefore, we simulate the distribution &%,, using a bootstrap procedure (see Berger and

Everaert, 2009, for details). Table 2 presentdekeresults. Almost all variables considered here
are found to be non-stationary. Although the natisbarity of labor market variables and thus
the possibility of a spurious regressions probleenaecknowledged in the literature, most studies
ignore this issue. Noteworthy exceptions are Platad. (2007) and Berger and Everaert (2010)
who estimate the labor tax unemployment trade-Bifth studies disentangle the rate of
unemployment into a stationary and a non-statiopary using the Kalman filter and maximum
likelihood technique.

Table 2. Panel unit root tests

MW — ADF p-value ®
test statistic
Employment rate in hours 154 1.00
Labour tax rate 44.2 0.30
Benefit replacement rate 20.9 0.99
Consumption tax rate 42.7 0.35
Capital tax rate 27.0 0.94
Productive government spending in percent of GDP 44.7 0.28
Government wage consumption spending in percent of 28.8 0.86
GDP (net of government wages in education)
Government non-wage consumption spending in percent of 29.8 0.83
GDP (net of non-wage consumption in education)
Social security benefits in percent of GDP 13.6 1.00
Union density rate 49.9 0.14
Employment protection legislation 64.8 0.01
Product market regulation 8.36 1.00

Note: (a) the null hypothesis is the presence of a unit root.
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4.3. Consistency of the CCEP estimator

If there are unobserved non-stationary factors wiie not accounted for they will become part
of the error term, thus leading to spurious resuls our dependent variable and almost all
explanatory variables are non-stationary, the pdggi of non-stationary unobserved factors
should be considered. Moreover, the common fattar drives OECD unemployment rates in
Smith and Zoega (2008) is found to be non-statyanHrone believes that there is a non-
stationary common factor explaining unemploymentose countries, then, at least, the
possibility of non-stationary common factors shoulot be ruled out a priori if the rate of
employment is the dependent variable. Regardind>BEP estimator, Kapetanios et al. (2006)
consider the important case of non-stationary ganghey prove that the CCEP estimator is
consistent even when the observed and unobserfzddbes are integrated. Intuitively this can be
explained by the use of cross-sectional means disiawhl regressors, which will capture the
non-stationarity and yield stationary residualghAtgh the CCEP estimator does not require any
knowledge on the integration or cointegration propse of the unobserved factors or observed
data, it is required that the number of unobserfaedors remains fixed as the sample size
increases. Moreover, the Monte Carlo study in Kapes et al. (2006) is based on the
assumption of unobserved common factors whichraegrated of order one. Therefore we will
check whether the residuals are stationary usiagpéimel unit-root test procedure outlined above.
The only difference is that we need to take intoocaat that the estimated residuals cannot be
treated as 'raw' data as they are obtained fronmizimg the sum of their squares. We check for
cointegration using country-specific EG tests, ABF tests on the country-specific residuals,
and combine these EG tests in a MW-EG panel caiatieg test using equation (3). The test
statistic and the distribution of this test are iageimulated using a bootstrap procedure (see
Berger and Everaert, 2009, for technical details).

5. Results

This section presents our empirical results. Wettesexplanatory power of the institutions view
in Section 5.1. and the explanatory power of tsedi view in Section 5.2. Most of our results
explain the employment rate in hours. We discubsistness and present some additional results
for the employment rate in persons, and for avehages worked per employed, in Section 5.3.

5.1. Labor and product market institutions

Table 3 tests the labor and product market ingtitgt view. Next to the CCEP estimator in

columns (4) and (5), we also use the more freqgfoeed effects estimator in columns (1) to (3).

All fixed effects regressions also include a coynsjpecific time trend and time dummies.

Column (1) uses data for 1982-2005. Our resulte lzee in line with most of the literature

surveyed in Section 2.1. We find significant negagffects from labor taxes, the unemployment
benefit replacement rate, union density and empémrotection legislation. The estimated
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1) 2) (3) (4) (5)

Fixed Fixed Fixed CCEP CCEP
Estimation method effects (a) | effects (a) | effects (a) (b) (b)
Estimation period 1982-2005 | 1970-2005 | 1970-2005 [1970-2005 |1970-2005
Labor tax rate -0.26 ** | -0.39 ** | -0.51 ** -0.05 0.05
Benefit replacement rate -0.09 ** | -0.03 -0.03 -0.13 ** -0.14 **
Consumption tax rate 0.09 -0.10 -0.09 0.20 ** 0.14 **
Union density rate -0.29 ** | -0.16 ** | -0.16 ** -0.28 ** -0.33 **
Employment protection legislation -0.78 * 1.47 ** 1.42 ** -0.18 -0.24
Product market regulation -0.41 -1.54 ** | -1.55 ** 0.68 ** 0.45
Wage bargaining coordination -0.99 0.98 * -0.49 -0.47 4,60 *
Wage bargaining coordination 0.20 * -0.10 0.08 0.06 -0.82 **
squared ' ' ' ' '
Output gap 0.48 ** 0.46 ** 0.46 ** 0.28 ** 0.24 **
Interaction terms
Labor tax rate x wage bargaining )
coordination 0.06 0.12
Labor tax rate x wage bargaining
coordination squared -0.01 0.02
DIAGNOSTICS
R2 (within) 0.816 0.836 0.836 0.970 0.984
Bootstrapped MW-EG
cointegration test  p-value (c) 0.338 0.353 0.227 0.140 0.160

| N.Observations (countries) (d) | 447 (19) | 605 (19) | 605 (19) | 586 (19) | 586 (19) |
Notes:

(a) including country-specific fixed effects, country-specific time trends, and time dummies

(b) including country-specific fixed effects and country-specific time trends. When we use the CCEP
estimator the Baltagi-test generally rejects the null of no autocorrelation. We therefore allow for an AR(1)

process in the residuals.

(c) the null hypothesis is no cointegration

(d) Greece is missing due to lack of data for wage bargaining coordination.
**: statistically significant at 5%; *: statistically significant at 10%

effect from product market regulation is also neagatbut it is statistically insignificant.
Furthermore, our results tend ¢onfirm the existence of a U-shaped relationshifween the
degree of wage bargaining coordination and employmEinally, we obtain a significant
positive effect for the output gap. The consumptiax rate is insignificant and has the wrong
sign. Columns (2) and (3) cover the whole period2005. Compared with column (1), our
results seem to be robust only for the labor tée, nanion density, product market regulation and
the output gap. The effect of the benefit replacemate is still negative, but it is no longer
significant. For employment protection legislatis®® now obtain a significant positive effect.
Given that the wage coordination index ranges betwk and 5, our results in column (2) no
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longer reveal a U-shaped pattern, but a positiviatioeship between wage bargaining
coordination and employment. This result would aomfearlier findings by see e.g. Bruno and
Sachs (1985), Nickell (1997) and Nickell et al. @R Column (3) introduces interaction effects
between the labor tax rate and wage bargaining dawation. Both interaction terms are
insignificant however. Moreover, their signs argoged to the hypothesis advanced by Daveri
and Tabellini (2000). In addition to limited robness, the fixed effects results suffer from two
major other problems. First, since the fixed eBesstimator does not control for cross-sectional
correlation in the error terms, whereas employmisnthighly correlated across countries,
estimation may suffer from the potential problenesatibed in Section 4.5econd, the fixed
effects results are spurious. As shown at the botd Table 3, we can never reject the null
hypothesis of no cointegration. Columns (4) andp®&sent CCEP estimation results. Only the
output gap, the benefit replacement rate and udémsity obtain significant coefficients with the
expected sign. Other variables are insignificanblotain the wrong sign. Moreover, the results
are again spurious. All in all, the institutionsewi seems unable to capture the permanent
movements in the employment rate in hours. Ourlie$ere tend to confirm earlier findings by
Ohanian et al. (2008).

5.2. Fiscal policy

Columns (1) and (2) in Table 4 test the fiscal @olmodel. We only report CCEP estimates.
When we use the fixed effects estimator, our resaré again spurious. The first column includes
in a linear way all fiscal policy variables shovenlie important in recent theoretical models with
endogenous employment and growth (e.g. Turnovslk02Dhont and Heylen, 2009). The only
differences are that we also include the governmdimancial balance and that we have further
split up government consumption in a wage and awage component. In our specification we
do not control for smaller categories like proparigome paid and received by the government
and transfers other than social benefits (e.g.sfeas to other countries). Our estimated
parameters therefore show the effect of a changaénof the included fiscal variables financed
by a change in these omitted categories. In col(@hmwe extend the set of explanatory variables
by a number of interaction terms. We interact il tax rate with four expenditure variables as
a share of total expenditures: social security beneroductive spending, wage consumption
and non-wage consumption. By including these, ve tige hypothesis that changes in labor
taxes affect employment differently depending orcauntry’s composition of government
expenditures. As we explained in Section 2.2., riétecal tax effects may be smaller when the
share of productive expenditures is higher andsif@re of benefits is lowerOur results in
column (2) reveal the significance of some of thegeraction effects. Table 5 exploits these
interactions and reports computed fiscal policeef on the employment rate in hours for two
European country groups and the US in 1990-2007.a\ste report labor tax effects for other
periods.

2 We have added four similar interaction terms wité consumption tax rate, but empirically all thesewed up
insignificant.
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Table 4. Regression results for the employment rate in$idtie fiscal model

(€] 2 3

Estimation method CCERP (a) CCEP (a) CCEP (a)
Estimation period 1970-2007 1970-2007 1970-2005
Labor tax rate -0.116 ** 0.123 0.874
Benefit replacement rate -0.024 -0.036 -0.064
Consumption tax rate -0.097 -0.186 ** 0.001
Capital tax rate 0.014 0.026 -0.007
Social benefit spending in percent of GDP | -0.379 ** -0.703 ** -0.848 **
Productive government spending in
percent of GDP 0.061 -0.010 0.007
Government wage consumption in percent
of GDP 0.362 ** 0.388 ** 0.252
Government non-wage consumption in 0.307 * 0.581 ** 0.797 **
percent of GDP ' ' '
Government balance in percent of GDP 0.113 ** 0.083 * -0.003
Output gap 0.272 ** 0.164 ** 0.188 **
Interaction terms
Labor tax rate x social benefits in percent
of total expenditures ) -0.003 -0.002
Labor tax rate x productive government
spending in percent of total expenditures ) 0.012 * 0.013
Labor tax rate x gov. wage consumption in
percent of total expenditures ) -0.006 -0.030 *
Labor tax rate x non-wage consumption in
percent of total expenditures -0.021 * -0.040 *
Union density rate - - -0.276 **
Employment protection legislation - - 0.196
Product market regulation - - 0.488
Wage bargaining coordination - - 0.066
Wage bargaining coordination squared - - -0.110
Interaction terms
Labor tax rate x wage bargaining
coordination ) ) 0.030
Labor tax rate x wage bargaining ) ) -0.001
coordination squared )
DIAGNOSTICS
R2 (within) 0.977 0.986 0.996
Bootstrapped MW-EG cointegration test
p-value (b) 0.011 0.027 0.019

| N.Observations (countries) (c) | 6000190 | 600(19) | 532018 |
Notes:

(a) including country-specific fixed effects and country-specific time trends and allowing for an AR(1) process in the residuals;
(b) the null hypothesis is no cointegration;

(c) Australia is missing in each column due to lack of data on the components of government consumption (wage / non-wage).
Greece is missing in column (3) due to lack of data for wage bargaining coordination.

**: statistically significant at 5%; *: statistically significant at 10%



16

Table5. Fiscal policy effects on the employment rate infisg(effects in percentage poirftd)

Fiscal policy effects from Table 4, column (2), 1990-2007 euro area 6 nordic 4 us
Effect of 1 %-point increase in labor tax rate -0.237 ** -0.112 * -0.049
Effect of 1 %-point increase in the consumption tax rate -0.186 ** -0.186 ** -0.186 **
Effect of 1 %-point increase in the capital tax rate 0.026 0.026 0.026
Effect of 1 %-point increase in productive gov. spending / GDP 0.899 * 0.880 * 0.766 *
Effect of 1 %-point increase in wage consumption / GDP -0.073 -0.064 -0.006
Effect of 1 %-point increase in non-wage consumption / GDP -1.023 * -0.990 * -0.788
Effect of 1 %-point increase in social expenditures / GDP -0.919 * -0.915 * -0.887 *
Fiscal policy effects from Table 4, column (2), other periods

Effect of 1 %-point increase in the labor tax rate, 1970-1980 -0.102 * -0.022 0.025
Effect of 1 %-point increase in the labor tax rate, 1980-1990 -0.158 ** -0.083 -0.032
Effect of 1 %-point increase in the labor tax rate, 2003-2007 -0.281 ** -0.145 ** -0.061
Notes:

(a) The results shown in this Table have been computed using the estimated parameters in column (2) of Table 4 and,
except for the bottom row, actual data for fiscal policy in 1990-2007 (see Appendix 3). The bottom rows rely on data
for 1970-80, 1980-90 and 2003-07.

**: statistically significant at 5%; *: statistically significant at 10%.

The estimation results in both columns (1) and (@yeal a cointegrating relationship.
Concentrating on column (2) and Table 5, we obssiyeificant negative effects from labor and
consumption taxes, social security transfers ireggnand non-wage consumption. We observe
significant positive effects from productive expéaces and from the government’s financial
balance (surplus). Note though that the effectmftabor taxes and non-wage consumption are
significant only in the European country groupseylare not significant in the US. The effects
of wage consumption and capital taxes are insiggnifi and close to zero overall. The negative
effects of labor taxes, consumption taxes and bkdcénsfers, and the positive effects of
productive expenditures, confirm the theory disedsi® Section 2.2. Finding the weakest effect
on employment, or even no effect, from capital saigein line with theory also. Negative effects
from government consumption are in line with thedeladeveloped by Rogerson (2007) if it can
be assumed that higher consumption is financed fresources that do not affect workers’
permanent income and if households consider theswoption goods provided by the
government to be useful. Our specification of thgplyment equation, which controls for all
major financing components affecting workers, dbities to the validity of the first assumption.
An increase of useful government consumption tteses household wealth, which may bring
down their labor supply. Smaller or even zero déffdcom wage consumption may follow if
households consider goods provided by governmeptoy@es to be of less or no value. Military
expenditures are often thought to be a good exaifffgerson, 2007) Additional regression
results (not shown) are fully consistent with timerpretation. When we do not control for social
benefit spending in the regression, and therefockude these benefits among the financing

% We remind that government consumption is definetcbfi education expenditures.
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categories, we find a small, insignificant negateféect from non-wage consumption and a
positive effect from wage consumption.

Our results in Table 4 (column 2) and Table 5 hedgo understand important labor market facts
and developments in the OECD during the last decatte what follows we discuss the
explanatory power of our estimated fiscal mode, élstimated effect of fiscal variables (mainly
labor taxes) and the estimated size of the emplayeféects of changes in fiscal policy since the
1970s. In our discussion we will refer to key diéfieces in fiscal policy variables across major
countries and country groups. We summarize therlyidg data in Appendix 3.

First of all, Figure 2 demonstrates the capacitguwffiscal model to explain the variation
of employment in hours across countries and ovee.tiWe use the regression result in column
(2). The upper panel A of Figure 2 relates our negeediction (economic explanation) for the
level of the employment rate in hours in 2003-07 totthe observation. Both prediction and true
observation are represented as deviations from d¢iverall country averages. The lower panel B
relates predicted and observelthnges in the employment rate between 1982/83 and 2003/07
We emphasize that our predictions in both paneige Haeen obtained solely from using the
‘economic’ part of the estimated equations. Thegatanclude the country-specific fixed effects,
the country-specific time trends and the countrgediic approximations for the unobserved
common factors in Equation (2). Correlation in gakés 0.78. Our model correctly predicts the
lowest employment rates in 2003-07 in the core t@sof the euro area. High labor taxes, low
productive expenditures and among the highest Isasaurity transfers and non-wage
expenditures explain relatively weak employmentr @odel also correctly predicts the highest
employment rates in countries like the US and Siénd. Low tax rates, intermediate
productive expenditures and (mainly in the US) kmial security transfers are important drivers
of this result. The Nordic countries combine higlias and social security transfers with high
productive expenditures and government wage consomprlhis combination explains their
intermediate employment position. Correlation imglaB is close to 0.60. The fiscal model
explains employment changes fairly well, at leastthe last 25 years. It correctly predicts the
relatively poor evolution in countries like Swedéinland and Japan, and the relatively strong
performance of countries like Ireland, the Nethallaand the US. We have to recognize though
that the explanatory power of the ‘economic’ pdrthe estimated equation is much lower for the
1970s and early 1980s. It seems that to explainlitagtic drop in employment in many countries
between the early 1970s and early 1980s (see Figuather factors were dominant.

When it comes to the size of fiscal policy effectgst attention has been paid in the literature to
the effects of labor taxes. Our estimated effact{Bable 5, especially for the core euro area, aare a
the upper range of the medium-sized estimates tohale have referred above (e.g. EImeskov
et al., 1998; Nickell et al., 2005; Planas et 2007; Estevao, 2007; Berger and Everaert, 2010).
They are much lower however than the effects redolty Daveri and Tabellini (2000) and
Prescott (2004). As another contribution to therature, our results offer a new explanation for



Figure 2. Actual and predicted employment in the fiscal ppheodel (Table 4, column 2)
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Note: Both prediction and observation are in deviation from their overall country average. Predictions do not include
country-specific fixed effects, country-specific time trends or country-specific approximations for the
unobserved common factors in Equation (2).

2B. Predicted and observed changes, 1982/3-2003/7
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Note: Germany (deu, 1992-2003/7), Switzerland (che, 1990-2003/7)
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the earlier findings by Daveri and Tabellini (20080d Berger and Everaert (2010). These
authors show that labor taxes have an adversetaffequn)employment only in continental
European countries. They find no effect in Anglo«@aand Nordic countries. Their explanation
is related to wage bargaining institutions. We gomfin Table 5 Daveri and Tabellini's cross-
country differences. However, from our resultsseems clear that the reason for these cross-
country differences is the composition of governtmexpenditures, rather than labor market
institutions. A key issue is the lower share ofdurctive government spending in the core euro
area, compared to the Nordic countries and the TW®. core euro area countries also have a
higher share of non-wage versus wage consumptamttie other countries. A similar analysis in
Table 5 for the effects of government expenditwesemployment shows much less variation
across countries. Next to cross-country differenoes results also reveal time-variation in the
labor tax effect. The bottom rows of Table 5 shavali country groups — and most so in the core
euro area - a gradual increase in the size of dlverae tax effect over time. Changes in the
structure of government expenditures in the diogctf a larger share of social benefits and a
smaller share of productive expenditures in allntgugroups explain this evolution. Data for the
core euro area countries also show a gradual fisgecshare of non-wage consumption, net of
education.

Figure 3 reveals the size of the estimated employmkects of changes in fiscal policy variables
since 1970 in four country groups. Each graph coegpéhe model's fitted value with (i) the
simulated value if all government expenditure alga had remained at their 1970 level, and (ii)
the simulated value if all expenditure and all taxiables had remained at their 1970 [&vEbr
individual country graphs we refer to Appendix heTgraphs underscore the major impact of
fiscal policy on employment during the last decadspecially in Europe. Fiscal policy changes
explain the whole fall in the employment rate irufein the Nordic countries. These countries
show among the strongest increases of labor ansuogption tax rates and among the strongest
increase in social benefit expenditures since 8¥)4. Data also reveal a strong drop in the share
of productive expenditures in the 1970s. Fiscalggothanges explain a large fraction of the
employment decline in the core euro area in thed49But not the total decline. However, with
unchanged expenditures (in percent of GDP) andamgdd tax rates, the employment rate in the
core euro area would now be about the same as7@. FHscal policy changes explain only a
limited fraction of the fall in employment in the940s in the Southern European countries.
Unchanged fiscal policy would now in these coustiiaply employment to be higher than in
1970. The smaller contribution of fiscal changes e evolution of employment in many
countries in the 1970s is clearly consistent witin indings for this period when constructing
Figure 2B.

* Nickell et al. (2005) present similar results siraythe role of institutions. In contrast to thesehors we do not
include graphs comparing fitted to actual valuesh&f dependent variable. The reason is that fomdilvidual
countries in our sample except Norway, the estichaggression in Table 4, column (2), yields an B3va 0.965.
For Norway the R? is 0.94. Both fitted and simuliv@lues in Figure 3 assume an output gap equadrtm
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A comparison of both simulated employment seriesdoh panel of Figure 3 reveals the major
role of the expenditure side of fiscal policy. lacé country group at least one half to two thirds
of the impact of fiscal policy is related to chaage the level and/or structure of expenditures.
The role of labor, consumption and capital tax gesnis particularly small in the Anglo-Saxon

countries. These findings are obviously consisteitth the observation of relatively small tax

coefficients in the underlying regression (Table@lr findings confirm earlier arguments about
the importance of the expenditure side for Europemployment made by Ljungqvist and

Sargent (2006), Rogerson (2007) and Dhont and IH&21@08).

Figure 3. Fitted and simulated model with fiscal policy fix€table 4, column 2)

Actual employment rate, in % (fitted value)
------- Simulated employment rate, unchanged expenditures
Simulated employment rate, unchanged fiscal policy
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Note:

Fitted employment in this graph is the prediction of the estimated regression equation in column (2), Table 4, including
explanatory fiscal variables, country-specific fixed effect, country-specific time trend and the country-specific
approximation for the unobserved common factors in Equation (2). The output gap has been assumed equal to zero.
Simulated series also assume the output gap equal to zero. The composition of each group is the same as in Figure
1, except for the Anglo-Saxon group. Australia is not included.
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5.3. Further discussion and robustness

We have run a series of additional regressions.téBb robustness we have first dropped
individual countries, and slightly changed the digbn of productive expenditures. Next, we
have extended the fiscal policy model with labad @noduct market institutions. A last series of
regressions distinguish between the intensive amehsive margins in the employment rate in
hours. The effects of taxes and expenditure vagablay be different on these two margins. We
now discuss the results.

Robustness tests reveal that our findings in Tableolumn (2), do not depend on
individual countries being included or not included the regression. Dropping individual
countries does not affect our findings. Neitherdaeslight change in the definition of productive
expenditures. If we exclude government financed R&Br which data is less frequently
available (see Appendix 2), our main results rensaichanged.

Column (3) in Table 4 adds institutional variableghe fiscal model in column (2). With
the exception of the union density rate, none efablded institutional variables are statistically
significant. Moreover, most of them get the wroignsBasically, this result confirms our earlier
findings in Table 3, where among the institutiomatiables only the union density rate always
obtained the expected (and significant negativgr).dts estimated coefficient in Table 4 is quite
close to the estimated coefficients in the CCERessions in Table 3. The sign and size of the
effect of most fiscal variables is not stronglyeated when we add institutional variables in
column (3). Exceptions are the consumption tax eaté the government’s financial balance.
Extension with institutional variables does, howevbring about a decline of statistical
significance for most fiscal variables. Given thlaé added institutional variables bring little
additional explanatory power, and that there is esaegree of correlation between some
institutional and fiscal variables, an overall rifeestimated standard errors and p-values comes
at no surprise.

Figure 4 shows the relative importance of fiscalaldes versus labor and product market
institutions for the evolution of employment in tvuropean country groups, the US and an
average for three other Anglo-Saxon countries. Bgl@y with Figure 3, each panel again
compares the model’s fitted value with two simuliaseries. The dotted curve depicts simulated
employment under the assumption that all labor pratluct market institutions remained the
same as in 1970. The bold grey curve shows sintilateployment if all institutions and all
fiscal variables had remained unchanged. The éifiee between the dotted and the grey curves
indicates the effect of the fiscal variables. Epahel demonstrates that fiscal policy changes had
a much larger influence on the employment ratedar than institutions, which confirms our
earlier findings in this paper. Furthermore, we esbie that institutional changes cannot be
blamed for low employment in the core euro areant@es, on the contrary. In contrast to e.g.
Nickell et al. (2005), we find that changes in maions had beneficial effects on actual
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employment in these countries, just like in the’ USith institutions fixed, employment would

have been lower than its actual level. In the Nordountries we observe the opposite.
(Differences in the evolution of union density maxplain this). Fixed institutions would have
implied higher employment in these countries, altfftomuch less so than fixed fiscal policy.

Figure4. Fitted and simulated model with fiscal policy andtitutions fixedTable 4, column 3)

Actual employment rate, in % (fitted value)
------- Simulated empl. rate, unchanged institutions
Simulated empl. rate, unchanged institutions, unchanged fiscal policy
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Note:

Fitted employment in this graph is the prediction of the estimated regression equation in column (3), Table 4, including
explanatory fiscal and institutional variables, country-specific fixed effect, country-specific time trend and the country-
specific approximation for the unobserved common factors in Equation (2). The output gap has been assumed equal
to zero. Simulated series also assume the output gap equal to zero. The Anglo-Saxon group includes Canada, Ireland
and the United Kingdom.

® For a proper understanding it should however behasized that Nickell et al. include labor taxesl an
unemployment benefits among the institutional \@eés. They show that these two ‘institutions’ weren the most
influential drivers behind rising unemployment iruch of Europe (p. 21 of their paper). This cledrtings their
results closer to ours.
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In Table 6 we distinguish between the extensive thedintensive margin in hours worked. We
use the employment rate in persons and averags auked per employed person as alternative
dependent variablesColumns T3(2) and T3(4) test the institutionald®io column T4(2) tests
the fiscal model. Column names refer to the comedmg columns in earlier Tables.

Our main findings for the employment rate in hoalso hold for the employment rate in
persons. Using the fixed effects estimator we obitaicolumn T3(2) statistically significant and
well-signed coefficients for the labor tax rateg tonsumption tax rate, union density, product
market regulation and the output gap. We also ebksar U-shaped relationship between the
coordination of wage bargaining and employment, this is not statistically significant.
However, the institutional model again fails to wap the permanent movements in the
employment rate. Results are again spurious, alsenwve use the CCEP estimator in T3(4).
Extending the estimated equations with interactemms in wage bargaining and the labor tax
rate does not change this conclusion. These addltilmteraction terms are insignificant
(regressions not shown). The results from the ed@chfiscal model in column T4(2) are more
convincing. Here we can again reject the null higpsis of no cointegration. The results in this
column, as well as Table 7, show for employmenpansons significant negative effects from
labor taxes and consumption taxes and significasitipe effects from productive expenditures.
We also observe negative effects for social benekpenditures and public non-wage
consumption, but these are not significant at tB&o level (all corresponding p-values are
between 11% and 20%). All in all, the size of estied effects is quite close to our findings for
the employment rate in hours. We also observe @hgescross-country differences in the labor
tax effect. Regression analysis for average howrked per employed person yields rather weak
results. Estimates for the institutional model again spurious. Estimated effects of the policy
variables in the fiscal model are smaller than wivat observe for the employment rate in
persons, although the sign of effects is genetthly same. It seems clear from our results in
Tables 6 and 7 that the effects that we observedartier sections mainly operate along the
extensive margin. In this respect our results allg in line with recent work by e.g. Langot and
Quintero-Rojas (2008).

6. Conclusions

The current level of per capita hours worked ddfeidely across OECD countries. So does its
evolution during the last decades. The reasonsghiese differences across countries and over
time have been the subject of intense discussioadent economic literature. Two broad views
seem to have emerged. A first group of studies @siph the key role of differences in labor and
product market characteristics and rigidities. Acas®l group of studies put fiscal policy
differences at the centre of the explanation, pag no serious attention to labor or product
market rigidities. In this paper we test the exptany power of both views econometrically in a
panel study for 20 OECD countries in 1970-2007.

® The employment rate in persons is in percent @lufaiion at working age (15-64). Hours worked pemptyed
person are in percent of 1920. We assume thatl-sirhd worker potentially supplies 1920 hours peas i.e. 40
hours per week times 48 weeks. See also Appendix 2.
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Table 6. Empirical results for themployment rate in persons andhours worked per employed

Dependent variable

Employment rate in persons

Hours worked per employed

T3(2) T3(4) T4(2) T3(2) T3(4) T4(2)
Fixed CCEP CCEP Fixed CCEP CCEP
Estimation method effects (a) (b) (b) effects (a) (b) (b)
1970- 1970- 1970- 1970- 1970- 1970-
Estimation period 2005 2005 2007 2005 2005 2007
Labor tax rate -0.438** | -0.081* 0.099 -0.010 -0.003 0.303
Benefit replacement rate 0.072** 0.013 0.004 -0.124** |-0.168** | -0.059 *
Consumption tax rate -0.238** 0.022 -0.141** 0.251** 0.079 0.022
Union density rate -0.134** | -0.174** - -0.014 -0.055 -
Employment protection legislation 3.351** | 1.132** - -1.820** | -0.514 -
Product market regulation -1.422** | -0.082 - -0.541** 0.162 -
Wage bargaining coordination -0.268 -0.090 - 2.242** | -0.446 -
Wage bargaining coordination squared 0.060 -0.010 - -0.286** 0.064 -
Capital tax rate - - 0.028* - - -0.008
ch)chi)al benefit spending in percent of ) ) -0.523%* ) ) .0.184
Productive government spending in
percent of GDP ) ) 0.098 ) ) -0.049
Government wage consumption in
percent of GDP ) ) 0.356* ) ) 0.146
Government non-wage consumption in
percent of GDP ) ) 0.477 ) ) 0.213
Government balance in percent of GDP - - 0.088** - - 0.025
Output gap 0.411** | 0.307** 0.174* 0.251** | 0.137** 0.068
Interaction terms
Labor tax rate x social benefits in percent
of total expenditures . . -0.002 . . -0.009
Labor tax rate x productive government
spending in percent of total expenditures ) ) 0.011* ) ) 0.004
Labor tax rate x gov. wage consumption
in percent of total expenditures ) ) -0.006 ) ) -0.006
Labor tax rate x non-wage consumption
in percent of total expenditures ) ) -0.016* ) ) -0.009
DIAGNOSTICS
R2 (within) 0.791 0.906 0.989 0.902 0.981 0.986
Bootstrapped MW-EG cointegration
test p-value (c) 0.312 0.250 0.040 0.585 0.110 0.050

| N.Observations (countries) (d)

| 605(19) | 548(19) | 600(19) | 605(19) |548(19)| 600(19) |

Notes: (9 column numbers are those of the correspo nding columns in Tables 3 and 4.
(a) including country-specific fixed effects, country-specific time trends and time dummies

(b) including country-specific fixed effects and country-specific time trends and allowing for an AR(1) process in the residuals.

(c) the null hypothesis is no cointegration.

(d) see corresponding columns in Tables 3 and 4.
**: statistically significant at 5%; *: statistically significant at 10%
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Table 7. Fiscal policy effects on the employment rate irspas(effects in percentage point&)

Fiscal policy effects from Table 6, column T4(2), 1990-2007 euro area 6 Nordic 4 us
Effect of 1 %-point increase in the labor tax rate -0.183 ** -0.084 -0.020
Effect of 1 %-point increase in the consumption tax rate -0.141 ** -0.141 ** -0.141 **
Effect of 1 %-point increase in productive gov. spending / GDP 0.957 ** 0.939 ** 0.831 **
Effect of 1 %-point increase in wage consumption / GDP -0.094 -0.085 -0.028
Effect of 1 %-point increase in non-wage consumption / GDP -0.805 -0.779 -0.618
Effect of 1 %-point increase in social expenditures / GDP -0.715 -0.711 -0.687
Fiscal policy effects from Table 6, column T4(2), other periods

Effect of 1 %-point increase in the labor tax rate, 1970-1980 -0.067 -0.002 0.055
Effect of 1 %-point increase in the labor tax rate, 1980-1990 -0.118 ** -0.061 0.000
Effect of 1 %-point increase in the labor tax rate, 2003-2007 -0.218 ** -0.110 * -0.030
Notes:

(a) The results shown in this Table have been computed using the estimated parameters for column T4(2) of Table 6
and, except for the bottom row, actual data for fiscal policy in 1990-2007 (see Appendix 3). The bottom row relies on
data for other periods.

**: statistically significant at 5%; *: statistically significant at 10%.

Unlike the standard fixed effects estimator for glagiata, our empirical strategy allows for the
possibility of cross-sectionally correlated errermis due to unobserved common factors which
are potentially non-stationary. We use the Commorrdlated Effects Pooled (CCEP) estimator
as developed by Pesaran (2006) and Kapetanios @0&6). Our observation in this paper that
the fixed effects estimator generally yields spusigesults, underscores the need for a careful
treatment of the time-series properties of the datampirical macro labor studies.

Our results support the fiscal view. We find thauts worked fall when labor taxes,
consumption taxes and social benefit expenditures iacreased, and when productive
government expenditures are reduced. A shift framblip wage to non-wage consumption
expenditures (net of education) also goes along leiver employment. We find no significant
effect from capital taxes. Further analysis revehis most of these effects operate along the
extensive margin in aggregate hours worked. Explpitifferences in fiscal policy, we can
explain much of the current variation in theeels of hours worked between the US and Europe,
as well as between individual European countries.ddh also explain a large fraction of cross-
country differences in thehange in hours worked since the early 1980s. Differenicegthe
evolution of) labor and product market institutidmsve much less of a role to play. Our results
also reveal that well-known differences betweertioental European, Nordic and Anglo-Saxon
countries in the impact of labor taxes on employim@®&averi and Tabellini, 2000) are much
more likely due to differences in the structuregoffernment expenditures than to differences in
wage bargaining institutions.

The policy implications of our results for the careuntries of the euro are fully in line
with those emphasized by e.g. Rogerson (2007) ahdnDand Heylen (2009). From an
employment perspective it would seem necessarytman-employment benefits and tax rates
on labor, and to raise the share of productive gouent expenditures.
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Appendix 1. Employment rate in hours in individual countrigs%, 1970-2007
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Appendix 2. Data description and sources

Almost all data that we use in this paper are glphavailable from OECD sources and from The
Conference Board and Groningen Growth and Develop@entre. We downloaded OECD data
in March/April 2010. From the Conference Board vee the Total Economy Database, version
June 2009. Details are described now.

Employment and hours worked:

Definitions. The employment rate in persons indicates the number of people with a j&f) (n
percent of population at working age)( Theemployment rate in hours indicates the fraction of
'‘potential’ hours that is actually being workecameconomy. It is calculated as aggregate hours
worked divided by 1920 times population at workamge 0L/(1920.N)). Our measure fonours
per employed (h) is average annual hours worked per employed peM assume that a full-
time worker potentially supplies 1920 hours peryea. 40 hours per week times 48 weeks.
Sources: L, h: The Conference Board and Groningen Growth andeldgwment Centre, Total
Economy Database, June 2009; OECD Stat, Annual Labour Force Statistics.

Data adjustments: The data for average annual hours worked per @yegdl person show a break
in the series in Portugal in 2000. From 2000 onwaxe therefore use data from OECD Stat,
Labour Force Statistics, Hours worked. Conferenoar8 data and OECD data for Portugal in
the 1990s are exactly the same (1994-1999) or shdifference smaller than 1.5% (1991-93).

Labor tax rate:

Definition: Implicit labor tax rate, in percent of labor cost

Calculated as the sum of non-wage labor castspersonal income tax revenues attributable to
labor income, in percent of total labor costs. Titer includes total compensation of employees
as well as wages (plus social security contribjomputed to the self-employed.

Source: Martinez-Mongay (2000, his LETR), updated untll03 by Martinez-Mongay. Using
comparable OECD data we have (i) calculated theesaaries for Australia, Canada, Norway and
Switzerland, which are not included in Martinez-May’s dataset, and (ii) extended the data
until 2007 for all other countries. Correlation Wween the labor tax rate in EU countries
computed with OECD data and the Martinez-Mongaiesas always very high (> 97%).

Data shortages: Data for Switzerland are available since 199G onl

Consumption tax rate:

Definition: We have calculated our proxy for the tax rate onsooption according to the
formula below (see also Dhont and Heylen, 2009).iAportant underlying assumption is that
consumption tax rates correspond to aggregateeicidiax rates:

TIND - SUBS
TDD - (TIND - SUBS)

with TIND nominal indirect taxes received by the governm8dBS nominal subsidies paid by
the government an@dDD nominal total domestic demand. We calculated tkterlas real total

domestic expenditure times its deflator.

Source: OECD, Statistical Compendium, Economic Outloogriess TIND, TSUB, TDDV and

PTDD).

Data shortages. Data are available since 1971 only for Denmairkzes 1975 only for Australia,

since 1977 only for Portugal, since 1990 only faitZerland and since 1991 only for Germany.

TAXC =
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Capital tax rate:

Definition: The results that we present in Tables 4 and kidecthe statutory corporate income
tax rate, in percent.

Source: OECD Tax Database (Table 1.1, Corporate incomne rate). We use the combined
corporate income tax rate, including both central sub-central government taxes.

Data shortages and adjustments: The OECD does not present data for 1970-80. We hdded
these data from national sources for all countelesept Italy, Greece, Japan, US, Portugal and
Switzerland. For Italy, Greece, Japan and US wddcexploit (extrapolate) information in the
World Tax Database. This data source provides tagmal tax rates on corporations
(http://www.bus.umich.edu/OTPR/otpr/introductiomft For Portugal and Switzerland no
consistent data were available before 1981.

As an alternative, we calculated an implicit capibcome tax rate in line with Martinez-
Mongay (2000, his KETG). This alternative rate eefs the sum of taxes on personal income
from capital, taxes on corporate income and prgpertes, as a percentage of gross operating
surplus (adjusted for the imputed wage income ef $blf-employed). Data sources: OECD,
Statistical Compendium, Government Revenue Stedisind Economic Outlook. Data for
Portugal and Switzerland are available only sir@@9land 1990 respectively.

Productive government spending in percent of GDP:

Definition: sum of nominal public expenditures on educatiowegoment fixed capital formation
and government financed R&D, in percent of nom@GBIP.

Sources. Public expenditures on education for 1970-96 haeen taken from the online
UNESCO database, availablehdip://www.uis.unesco.org/i_pages/IndPGNP.d3ata for 1998-
2006 have been taken from OECD, Education at ad8|ad001-2009. For 2007 we relied on
data in OECD Stat, National Accounts, General Gowemt Accounts (Government
Expenditures by Function). Data for nominal GD&nmal government fixed capital formation
and government financed R&D have been taken fro®DEStatistical Compendium, Economic
Outlook (series GDP, IGAA) and Main Science andhfetogy Statistics (series G_FGXG).

Data adjustments. UNESCO data for the period 1970-1980 are avalablly for the years 1970,
1975 and 1980. We have calculated data for thenm@eiate years by interpolation. UNESCO
presents its data in percent of GNP. Given sigaificdifferences between GNP and GDP in
Ireland, we have multiplied UNESCO data times #gorof GNP to GDP for this country. Data
for 1997 have been obtained by interpolation. OE@Ea for government financed R&D (by far
the smallest component) are not available in 199801 We have assumed them equal to their
level in % of GDP in 1981. Missing data for indiua years after 1980 have been calculated by
interpolation. As we mention in the main text wevd@omputed a second series for productive
government expenditures including only educatioth faed investment.

Data shortages: Data are available since 1971 only for Denmairkces 1977 only for Portugal,
since 1990 only for Switzerland and since 1993 doiyGermany.

Government wage consumption in percent of GDP

Calculated as total government final wage consuwmnptiliminished with the fraction of public
education outlays going to wages (compensatiomyfil@yees). We subtract wages in education
since in our empirical model all education expem@is are part of productive expenditures. Due
to lack of sufficient data over time, we assume ftiaetion of wages in education constant per
country and equal to the average of available at®95-2007.
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Sources. Total final wage consumption and GDP: OECD, StaastCompendium, Economic
Outlook (series CGW, GDP). The data for the fratitd education expenditures going to wages
can be computed from OECD.Stat, National AccourBeneral Government Accounts
(Government Expenditures by Function). Data arg ambilable since 1995.

Data shortages and adjustments. Data for government wage consumption are notlaviai for
Australia. They are available since 1971 only fanbBark, since 1976 only for Belgium, since
1977 only for Portugal, since 1990 only for Switaad and since 1993 only for Germany. We
have taken data for Belgium in 1970-84 from nati@wmurces (Belgostat). Data for the fraction
of wages in public education outlays are not abéldor Switzerland. We have assumed this
fraction for Switzerland equal to the average alecountries (63%), which is also the fraction
in neighboring Germany.

Gover nment non-wage consumption in percent of GDP

Calculated as total government final non-wage condion, diminished with the fraction of non-
wage consumption expenditures in public educat@BCD data for final non-wage consumption
include non-wage consumption in education. We sgbtihe latter since in our empirical model
all education expenditures are part of productikeeaditures. Due to lack of sufficient data over
time, we assume the fraction of non-wage consumgtioeducation constant per country and
equal to the average of available data in 1995-2007

Sources: Total final non-wage consumption and GDP: OECD,tiSieal Compendium,
Economic Outlook (series CGNW, GDP); Education exiteires going to non-wage
consumption: OECD.Stat, National Accounts, Gendsalvernment Accounts (Government
Expenditures by Function). Data are only availaihee 1995.

Data shortages: see wage consumption.

Social government expendituresin percent of GDP:

Definition: our data are nominal social security benefitsl filgi general government, in percent
of nominal GDP.

Source: OECD, Statistical Compendium, Economic Outlodadriess SSPG and GDP)

Data shortages. Data are available since 1971 only for Denmaikges 1977 only for Portugal,
since 1990 only for Switzerland and since 1993 datyGermany.

Government expendituresin percent of total expenditures:

Source for total government expenditures. OECD, Statistical Compendium, Economic Outlook
(series YPGT).

Data adjustments: In our regressions we include the Hodrick-Prestrend of the expenditure
shares in the interaction term with the labor tater This trend better reflects the structural
composition of government spending.

Government financial balance in percent of GDP

Source: OECD, Statistical Compendium, Economic Outloddriess NLGQ)

Data shortages: Data are available since 1971 only for Denmairkces 1977 only for Portugal,
since 1978 only for France, since 1990 only fort3erland and since 1993 only for Germany.

Output gap
Source: OECD, Statistical Compendium, Economic Outloddries GAP)



33

Data shortages: Data are missing for several countries in thdyed®70s (Denmark, Finland,
France, Ireland, Norway, Portugal, Spain, Unitedg€iom). Data are available since 1990 only
for Switzerland and since 1993 only for Germany

Gross benefit replacement rate:

Definition: average unemployment benefit replacement rat@sadwo income situations (100%
and 67% of APW earnings), three family situatiosisdle, with dependent spouse, with spouse
in work) and three different unemployment durati¢hst year, 2nd and 3rd years, and 4th and
5th years of unemployment).

Source: OECD, Benefits and Wages Database (see alsoiasaad Duval, 2006).

Data adjustments. original data are available only for odd yearatdfor even years are obtained
by linear interpolation.

Employment Protection Legislation:

Definition:. OECD summary indicator of the stringency of Enyph@nt Protection Legislation.
We use the overall EPL strictness indicator (tiraees, version 1).

Source: OECD, Employment Outlook 2004; see also Online OECD Employment Database.
Data shortages and adjustments: Data are available only for 1985-2007. For 1940a% rely on
Nickell and Nunziata (2001). We use their dataxttrapolate the OECD data backwards from
1985 to 1970, respecting relative changes. Nicketl Nunziata rely on Blanchard and Wolfers
(2000). This procedure does not work for Portugal970-74 and for Greece, for which Nickell
and Nunziata (2001) have no data. For Greece i)-848we use and interpolate data from
OECD Statistical Compendium (Labor Market and Sdssues Database).

Union density:

Definition: trade union density ratee. the share of workers affiliated to a trade uniorf/.

Source: OECD, Employment Outlook 2004; see also Online OECD Employment Database.
Data adjustments. Missing data for Greece in 1970-76, Portugal 97a-75 and Switzerland in
1970-75 have been obtained by backward extrapalatsing administrative trade union density
data from OECD Statistical Compendium (Labor Maréatl Social Issues Database). Union
density for Spain in 1970-80 has been assumed ¢gjutallevel in 1981. Here we follow Nickell
and Nunziata (2001), who also have constant unemsitly in Spain in this period.

Product Market Regulation:

Definition: OECD summary indicator of regulatory impedimetatgproduct market competition
in seven non-manufacturing industries (telecomgctatity, gas, post, rail, air passenger
transport, and road freight).

Source: Conway, P., D. De Rosa, G. Nicoletti, and F. 8#e(2006); see also OECD.Stat, Public
Sector, Taxation and Market Regulation (REGREFs#d)a

Data shortages and adjustments: data are available only since 1975. We follow $awni and
Duval (2006) in assuming constant product markgtlegion in 1970-75. Data are not available
for 2004-05. We assume that they remain unchanggx: devel of 2003.

Coordination of Wage Bargaining:
Definition: Index from 1 to 5 for the degree of intentionarronization in the wage setting
process, for the degree to which "minor playerdibdeately follow along with what the "major
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players" decide. The coding for the index is basadstructural characteristics of the wage
bargaining process.

1 = Fragmented wage bargaining, confined largelyntbvidual firms or plants; 2 = Mixed
industry- and firm-level bargaining, with little oio pattern-setting and relatively weak elements
of government coordination such as setting of bpaig rate or wage indexation; 3 = Industry-
level bargaining with somewhat irregular and uraiarpattern-setting and only moderate union
concentration; Government wage arbitration; 4 =t@éimed bargaining by peak confederation(s)
or government imposition of a wage schedule/freazithout a peace obligatipninformal
centralization of industry- and firm-level bargaigiby peak associations; Extensive, regularized
pattern-setting coupled with a high degree of ur@oncentration; 5 = Centralized bargaining by
peak confederation(s) or government imposition ofvage schedule/freeze, with a peace
obligation; Informal centralization of industry-kelv bargaining by a powerful, monopolistic
union confederation; Extensive, regularized pattstting and highly synchronizdsargaining
coupledwith coordination of bargaining by influential lard¢irms.

Source: Kenworthy (2001).

Data shortages and adjustments. Kenworthy data are not available for Greece, Wyat and
Spain. For the latter two countries we have creat@down proxy, exploiting the very high
correlation between the Kenworthy coordination mdKC) and the time varying bargaining
coordination index (BC2) of Nickell and Nunziat®)(1). More precisely, we ran a regression of
KC on a constant, BC2 and its square over all Ivirson countries in 1970-98 (R2adj=0.71).
From the available data for Spain and Portugah@Nickell-Nunziata database, we were able to
derive our proxy for KC. Nickell and Nunziata dotiave data for Greece.

Kenworthy data are available only until 2000. Weaxd these original data until 2005 at
the level of 2000. There is a minor change onlyFmiand, justified by more recent information
(see Asplund, 2007). Bassanini and Duval (2006) hBsve an unchanged “corporatism” index
for each country in 2000-2003.

Reference:
Asplund, R. (2007), Finland: Decentralisation temdes within a collective wage bargaining
systemETLA Discussion Papers, Research Institute of the Finnish Economy, N°7107



35

Appendix 3. Fiscal policy data in four country groups

Productive  Government

Labor Con- Social government wage Non-wage Total

tax sumption expenditures spendingin consumption consumption government

rate  taxrate in % of total % of total in % of total in % of total expenditures

(%) (%) expenditures expenditures expenditures expenditures in % of GDP
1990-2007
Euro area-6 39.6 13.1 33.0 16.5 141 18.4 50.7
Nordic-4 41.6 16.2 31.5 20.4 20.9 12.7 54.4
us 24.2 7.2 31.3 25.9 17.8 13.7 36.3
Anglo-S-3 241 14.7 28.1 20.2 20.2 16.3 41.5
South.Eur-3 28.3 11.8 30.1 18.9 19.0 11.7 43.5
Euro area 6
1970-74 29.0 11.4 30.8 24.4 16.9 14.9 40.9
1982-83 37.0 10.4 32.1 19.2 15.8 151 54.1
2003-07 39.2 14.0 33.6 16.6 135 20.7 49.0
Nordic 4
1970-74 31.2 13.6 24.1 29.4 23.1 12.4 39.8
1982-83 37.3 13.4 27.6 213 23.1 11.6 53.7
2003-07 40.6 16.8 31.4 21.3 21.6 14.7 49.8
us
1970-74 20.0 9.0 24.8 38.0 20.6 16.6 32.2
1982-83 23.0 7.3 27.7 31.2 18.4 15.5 37.0
2003-07 235 6.9 32.9 26.0 17.1 14.3 36.3
Anglo-S-3
1970-74 16.7 13.7 19.8 27.5 21.1 13.6 41.3
1982-83 23.0 13.3 243 20.5 20.7 14.2 50.9
2003-07 23.6 14.3 275 21.6 20.9 17.8 39.2
South.Eur-3
1970-74 14.0 8.7 28.0 20.9 23.2 13.2 24.4
1982-83 21.7 8.7 27.3 17.3 20.2 12.3 37.6
2003-07 30.6 12.3 32.7 19.0 19.5 13.7 43.1

Note: For definitions of country groups, see Figure 1. Anglo-Saxon-3 is UK, Ireland and Canada. Southern Europe-3 is
Greece, Portugal and Spain.



Appendix 4. Fitted and simulated model with fiscal policy fixedindividual countries
(1970-2007, data derived from Table 4ucm 2)

Actual employment rate, in % (fitted value)
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Actual employment rate, in % (fitted value)

Simulated employment rate, unchanged expenditures
Simulated employment rate, unchanged fiscal policy
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Actual employment rate, in % (fitted value)
------ Simulated employment rate, unchanged expenditures
Simulated employment rate, unchanged fiscal policy
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