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Abstract

This paper considers the financing of productive public goods and social benefits through different
types of taxes in a model with unemployment. We incorporate unemployment, caused by the wage-
setting behaviour of a monopolistic union, in a neoclassical growth model which integrates a quite
detailed structure of taxes used to finance productive public expenditures and social transfers and
parameterizes the inefficiency of government to transform taxes into public goods or transfers. The
main conclusion is that the relationship between unemployment and labour taxes critically depends
on the degree of government efficiency and the unions’ perception on how wages affect the welfare
state. If unions internalize that transfers and social benefits are closely related to labour taxes, they
do not pressure for higher wages in response to higher taxes. This result offers an alternative expla-
nation to the lack of a positive correlation between unemployment and labour taxes in most OECD
countries and periods, whereas the empirical evidence for 21 OECD countries support the effects on
unemployment rates of the interaction between taxes and government inefficiency.

Keywords: Unemployment, taxes, monopolistic union.
JEL Classification: H21, E62, J51, O41.

1. Introduction
In recent years the common consensus among economists is that the bad performance of
labour markets in many OECD countries from the mid seventies onwards was the result
of institutions changes (see, for example, Nickell, 1997, and Nickell, Nunziata and Ochel,
2005) and its interaction with shocks (Blanchard and Wolfers, 2000, or Blanchard, 2006).
The institutions usually considered give place to the existence of non-competitive demand
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and supply functions, implying that some policies have negative effects upon the unem-
ployment rate. Among these institutions, the effects of the tax wedge and its structure
have received particular attention.

Although the number of contributions to this question is large, the usual theoretical
result (e.g.: Pissarides, 1998, or Daveri and Tabellini, 2000, for a closed economy, or Alesina
and Perotti, 1997, in the case of a small open economy) is that higher taxes are translated
into higher wages and higher unemployment rates in markets with a non-competitive
labour supply. Given this general conclusion, different proposals have emerged about the
changes in the tax structure required to promote employment. For example, Kolm (1998)
has analyzed the effects of a tax reform in a model in which product markets show differ-
ent levels of competition. Other authors (for example, Bovenberg and van der Ploeg, 1998,
or Koskela et al., 1998) have analyzed the effects of tax reforms that lower the tax burden
of labour with increases in taxes on goods and activities which have negative externalities
such as, for example, pollution.

However, these contributions present two kinds of objections: one at the empirical
level and the other at the theoretical one. As we display in the second section, the em-
pirical evidence shows that the correlation between the unemployment rate and the tax
wedge is not very robust neither in time nor in space. At the theoretical level, most of the
models used to find a positive correlation between the tax wedge and unemployment ne-
glect the role of taxes to finance social benefits or public goods with productive services.1

This property of many unemployment models contrasts with the abundant theoretical lit-
erature which studies the link between growth and public expenditure, using models in
which taxes are used to finance the provision of public goods which enter in the produc-
tion function or in the utility function. Consequently, the lack of models which integrate
these two streams in the literature can limit the scope of some policy recommendations
and, at the same time, account for the absence of explanations of some results at the em-
pirical level.

The main contribution of this paper is that it considers explicitly the financing of
productive public goods and social benefits through different types of taxes in a model
with unemployment and public sector inefficiencies. The simultaneous consideration of
government activities and its financing together with their interactions with labour mar-
kets is particularly important to analyze alternative tax reforms. For the shake of sim-
plicity, the way we introduce unemployment in a growth model is through the presence
of a monopolistic union. This model allows us to conclude that the correlation between
the unemployment rate and labour taxes can be altered by the public spending structure,
by the efficiency of governments to produce public goods and services using different tax

1 An important exception is the contribution of Summers, Gruber and Vergara (1993).
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resources, and by the way unions internalize taxes and social benefits. Therefore, we gen-
eralize some previous results in the literature in a growth model where all decisions by
economic agents are taken into account, confirming the findings by Alesina and Perotti
(1997), Summers, Gruber and Vergara (1993) or Gruber (1997) that the effects of labour
taxes on unemployment may be insignificant if workers internalize the social benefits they
are buying with taxes through the provision of public services.

The structure of this paper is the following. In the second section, using a sample
of OECD countries we analyze the empirical evidence on the correlation between unem-
ployment and labour taxes, taking as the starting point the results of Daveri and Tabellini
(2000). In the third section we present our theoretical model and perform some numerical
exercises, in order to analyze the relationship between unemployment and labour taxes. In
the fourth section we discuss its main empirical and policy implications. Finally, in section
five we present the main conclusions of this paper.

2. Empirical evidence in OECD countries.
The argument that higher labour taxes are responsible for higher unemployment rates
seems to be very attractive. Besides many theoretical results derived from static models,
there is the extended opinion that labour taxes and unemployment rates increased simul-
taneously during the seventies and eighties, and that European countries showed higher
levels of both variables in contrast with other economies such as the United States, where
labour taxes and unemployment were lower.

Although the empirical research offers a wide range of results, we can extract a gen-
eral conclusion: whereas the cross-section evidence (e.g.: Jackman, Layard and Nickell,
1996, Nickell, 1997 and Nickell and Layard, 1999) shows a null or low correlation between
labour taxes and unemployment rates, the time series or panel data correlation (e.g.: Bean,
Layard and Nickell, 1986, Tyrväinen, 1995, Elmeskov, Martin and Scarpetta, 1998, Blan-
chard and Wolfers, 2000 or Nickell, Nunziata and Ochel, 2005) is usually positive and, in
many cases, statistically significant.

Without doubt, one of the contributions most favourable to the hypothesis that
higher labour taxes cause higher unemployment rates is that of Daveri and Tabellini (2000,
DT from now onwards), who analyze both the time-series and cross-section dimensions of
this correlation in a sample of OECD countries.2 Their estimations show that the observed
increase in EU labour taxes of 14 points from 1965 to 1995 can explain the augment of 4
points (approximately half of the observed increase) in the unemployment rate. However,
DT find that the relationship between both variables is not homogeneous in the sample,

2 Using a similar framework Kiander, Kilponen and Vilmunen (2004) offer similar results.
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depending on the institutions that characterize the wage setting in each country. As we
can see in Table 1, there are pronounced differences across countries in union coverage,
and union and employer coordination, which are the variables used by DT to classify in-
dustrial countries in three different groups: their first sample of countries (EUCON) com-
prised Germany, Australia, Belgium, Spain, France, Italy and the Netherlands, the second
(ANGLO) included the USA, Canada, the UK and Japan, and, finally, the third sample
(NORDIC) consisted of Sweden, Norway and Finland. These authors show that in coun-
tries with competitive labour markets (as in the USA, Canada or the UK) or with a high
degree of centralization in wage bargaining (e.g.: Nordic countries), the effects of labour
taxes upon unemployment are insignificant, whereas in continental European countries,
with high union coverage and a medium degree of wage bargaining, an increase of 1 point
of labour taxes gives place to a rise in the unemployment rate which ranges between 0.29
and 0.54 points.

Panel (a) in Figure 1 presents the pattern of unemployment rates and labour taxes in
the three groups of countries.3 Using the same kind of information we can extend the cov-
erage of the sample for more years and countries. Following DT’s criteria, we can use the
information in Table 1 about union coverage and the extent of coordination in wage bar-
gaining to include Greece, Switzerland and Portugal in EUCON, Ireland and New Zealand
in ANGLO and Austria and Denmark in NORDIC. As we can see in Table 1 the product
of union coverage and union and employer coordination relative to Sweden clearly sup-
ports the classification of the new countries in the sample in the three groups considered.
If any, the original DT’s classification is questionable for Japan (which might be included
in EUCON) and Germany, which presents the same relative product as Finland.

As we can see in the first panel of Figure 1, EUCON countries are characterized by
an important and steady increase in labour taxes, which doubled between 1960 and 1995,
and in the unemployment rate, which went from 2-3 per cent to an average level of 10
per cent at the end of the sample, mainly due to the bad performance of labour markets
during the seventies. However, it is important to underline that in the sixties, there were
also important increases in labour taxes with no incidence on unemployment. In the AN-
GLO sample, labour taxes also doubled but unemployment rates augmented moderately.
Again, we can observe that in some periods (for example, in the sixties) labour taxes in-
creased whereas unemployment rates remained unchanged or even decreased. Finally, in
NORDIC countries the correlation between labour taxes and unemployment rates is more

3 All the data used in the paper is available at iei.uv.es/~rdomenec/DG/DG_2005.htm. The main sources of
the data are Nickell, Nunziata and Ochel (2005) and Boscá, García and Taguas (2005) for effective tax rates, which
have been computed as suggested by Mendoza, Milesi-Ferretti and Asea (1997). Nevertheless, it is important
to notice that measurement methods matter in evaluation effective tax rates, as discussed by Volkerink and de
Haan (2001).
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Table 1
Some labour markets institutional indicators in OECD countries

Union Coordination Relative Labour Government
DT coverage union employer Product taxes efficiency

ANGLO
Canada 1 2 1 1 0.07 0.31 1.55
Japan 1 2 2 2 0.30 0.26 1.09
US 1 1 1 1 0.04 0.24 1.64
UK 1 2 1 1 0.07 0.24 1.68
Ireland 0 3 1 1 0.11 0.33 1.45
New Zealand 0 2 1 1 0.07 0.24 1.88
EUCON
Australia 1 3 2 1 0.22 0.23 1.58
Belgium 1 3 2 2 0.44 0.45 1.44
France 1 3 2 2 0.44 0.44 1.41
Germany 1 3 2 3 0.67 0.39 1.55
Italy 1 3 2 2 0.44 0.44 0.68
Netherlands 1 3 2 2 0.44 0.42 1.88
Spain 1 3 2 1 0.22 0.33 1.27
Switzerland 0 2 1 3 0.22 0.33 1.98
Portugal 0 3 2 2 0.44 0.26 0.87
Greece 0 3 2 2 0.44 0.38 0.57
NORDIC
Finland 1 3 2 3 0.67 0.49 1.52
Norway 1 3 3 3 1 0.38 1.77
Sweden 1 3 3 3 1 0.64 1.60
Austria. 0 3 3 3 1 0.46 1.55
Denmark 0 3 3 3 1 0.43 1.65
DT equals 1 if the country was in the sample analysed by Daveri and Tabellini (2000) and 0 other-
wise. Data for union coverage and coordination taken from Nickell (1997), Table 5. Relative prod-
uct is defined as the product of union coverage and union and employer coordination relative
to the value for Sweden. Union coverage refers to the percentage of workers covered (1=0-25%,
2=25-75%, 3=75-100%). Union coverage for Greece was 90% according to ILO (1997), Table 1.2.
Union and employer coordination rank 3=high, 2=middle and 1=low. Data for Greece comes from
Franzese (2002). Average labour tax rates from 1995 to 1999 are from Boscá, García and Taguas
(2005). The source of the government efficiency index for 1996 is Kaufmann, Kraay and Mastruzzi
(2003).

erratic, due to the increase of the unemployment rate during the first half of the nineties.
As in EUCON the correlation between unemployment and labour taxes was close to zero
until the mid seventies, and positive from the mid seventies to the mid eighties.

A more detailed analysis shows that even in each sample there are important dif-
ferences in the correlation between u and τl across countries and subperiods. Figure 1
shows some of these correlations after taking country-specific averages (that is, uit � ui

and τl
it � τl

i respectively). As we can see, the correlation varies across countries but it is
also very variable for the same country in different periods. For example, in the Nether-
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lands and Spain labour taxes increased considerably between 1960 and 1975 but unem-
ployment rates remained unchanged, whereas in Portugal labour taxes increased from
the mid eighties whereas the unemployment rate decreased. In some ANGLO countries
we observe similar results: in Ireland the correlation between u and τl is comparable to
the case of Spain and in the USA and Canada unemployment rates increased with labour
taxes from the beginning of the seventies to the mid eighties. Finally, again NORDIC coun-
tries exhibit an erratic correlation. This empirical evidence shows countries in which there
is a positive correlation between u and τl in some particular episodes, characterized by a
poor economic growth (bad times) whereas in other periods, when growth was high (good
times), this correlation is null.

The case of Spain is very illustrative since the increase in the unemployment rate
from the mid seventies to the mid eighties coincided with a steady increase in labour taxes
(which was not particularly different from the rest of the periods), but also with an impor-
tant slowdown in total factor productivity growth, aggressive monetary policies to slow
down inflation and expansive fiscal policies that gave place to very high real interest rates.
As noted by Blanchard and Wolfers (2000) and Nickell, Nunziata and Ochel (2005) these
variables as well as the change of labour-market institutions (employment protection, ben-
efit replacement ratios, coordination, etc.) have been responsible for important increases
in unemployment rates in industrialized countries.

To disentangle the unemployment effects of labour taxes from the effects of other
time-varying labour market institutions and shocks, we have followed here the contribu-
tion by Nickell, Nunziata and Ochel (2005), working with the components of unemploy-
ment and labour taxes which are orthogonal (buit and bτl

it respectively) to other potential
determinants of unemployment such as labour market institutions and several types of
shocks, that is:

buit = βjbτl
it + εit (1)

where

uit = αu
i + δu

t + γuXit + buit (2)

τl
it = ατ

i + δτ
t + γτXit + bτl

it (3)

t = 1960� 70, ..., 1996� 2000; i = 1, ..., 21; j = 1, 2, 3.

As in Nickell, Nunziata and Ochel (2005), the set of explicative variables in X includes the
lagged unemployment rate, employment protection, the benefit replacement ratio, benefit
duration, union density, coordination, labour demand, total factor productivity, real im-
port price and money supply shocks, and the real interest rate. We have estimated equa-
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Figure 1: Labour taxes and unemployment rates in OECD countries. Five years averages.

tion (1) and we have obtained that βj is only statistically significant in the EUCON sample
(βeucon = 0.15 with a t�ratio equal to 2.5), and 50 per cent larger that in the other two sam-
ples (βanglo = βnordic = 0.1). However, this result is entirely driven by the performance of
unemployment and taxes in Spain between 1975 and 1985. As we exclude Spain from the
sample, βeucon is no longer significant, and it is very close to the values of this coefficient
estimated for ANGLO and NORDIC countries.

To get some insights about these results, we have estimated β for each country, as
well as the confidence intervals. The results of this exercise are presented in Figure 2,
with countries grouped in the three groups considered. There are several points which are
worth mentioning. First, there is an important heterogeneity within each group. Second,
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there is not a clear pattern between groups. Thus, the variance within groups is larger than
the variance between groups. Third, it is possible to find en each group countries in which
the correlation between labour taxes and unemployment is clearly positive (Ireland, New
Zealand, Spain, Italy and Finland) or negative (only significant in the case of Japan).

Summarizing these results, the positive relationship between labour taxes and the
unemployment rate is far from being robust, since there is a large amount of heterogeneity
in the correlation between both variables across time and countries. As we have shown, af-
ter controlling for other potential determinants of the unemployment rate, countries with
similar levels of coordination and union coverage (e.g., Spain versus Germany) show a
different unemployment rate response to increases in labour tax rates, and even in the
same country (e.g., Spain in the sixties and eighties) the response changes over time, with
no variation in unions and employers coordination. Therefore, it is necessary to offer al-
ternative explanations which can complement the existing mechanisms that account for
different patterns across countries and, at the same time, explain why in some cases the
unemployment rate remains invariant or even decreases after augments in the labour tax
rates. This is precisely the aim of the following sections.

3. The model
We incorporate unemployment, caused by the wage-setting behaviour of a monopolistic
union, in a neoclassical growth model which integrates a quite detailed structure of taxes
used to finance productive public expenditures and social transfers and parameterizes the
inefficiency of government to transform taxes into public goods or transfers. The advan-
tage of such a framework is that we can take into account the interaction between the
decisions made by different agents in the economy. For simplicity, we assume that growth
is exogenous. Although this assumption implies that taxes have no effects upon the rate
of growth but on the level of productivity, it is not crucial for the results we will obtain for
the unemployment rate.4

We consider a one-sector closed economy characterized by a constant population.
In order to simplify the model, we assume that the labour supply (ls) and the total pop-
ulation (lT) are the same. Normalizing the total population of this economy to one, the
unemployment rate is given by the number of unemployed individuals (1� ld):

lT = ls = 1.0 = ld + (1� ld). (4)

This normalization also implies that total production and its composition can be directly

4 In Daveri and Tabellini’s (2000) endogenous growth model, taxes affects long-run growth. However, as
shown by these authors, the model is recursive and higher taxes permanently increase unemployment indepen-
dently of what happens to long-run growth or to long-run per capita income.
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interpreted in per capita terms.

3.1 Households
We assume that there is a representative household which chooses an optimal consump-
tion path to maximize the following intertemporal utility function:

U(0) =
Z ∞

0
e�ρtu(ct)dt (5)

where ρ is the discount rate, ct is private consumption. As usual, u(ct) is characterized by
a constant intertemporal elasticity of substitution. In particular,

u(ct) =
(ct)

1�θ

1� θ
i f θ 6= 1 (6)

u(ct) = ln ct i f θ = 1

where 1/θ is the elasticity of substitution.
This household receives different types of income. First, labour is remunerated at

the wage wt, which is used to finance direct taxes τd, such that

τd = τlwt (7)

where τl is a proportional tax rate on the wage. Second, the household obtains a capital
income (rtkpt) which is taxed at the rate τk. Third, employees receive a public transfer
trt. Finally, they also receive unemployment benefits (st) from government, which are
proportional to the number of unemployed members, and a lump-sum tax at. With all this
income, the household finances its consumption and investment decisions. Therefore, the
household budget restriction is given by

lt(wt(1� τl) + trt) + rt(1� τk)kpt + (1� lt)st � at

= (1+ τc)ct +
�
kpt + δkpt, (8)

where consumption is taxed at the rate τc, δ is the depreciation rate and
�
kp is net invest-

ment.

3.2 Firms
Firms decide the optimal demand of private physical capital (kpt) and labour (ld

t ), taking
as given the level of public capital (kgt). We assume that the production function is the
same for all firms, it exhibits exogenous technical progress and constant returns to scale in
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private factors. In particular, we assume that5

yt = A1�α�ε
t kα

ptk
ε
gt(l

d
t )

1�α (9)

where At = A0 eγt, γ is the exogenous rate of technical progress and 0 < α+ ε < 1. Firms
sell their goods in a competitive market, in which the price is normalized to 1.0. Under
right to manage, firms demand labour and capital until their marginal products equal the
user costs.

rt = α
yt

kpt
(10)

wt = (1� α)
yt

lt
(11)

Taking the wage as given in equation (11), labour demand is determined as

ld
t =

"
(1� α)A1�α�ε

t kα
ptk

ε
gt

wt

#1/α

(12)

3.3 The government budget constraint
Government finances a path of public goods, transfers and social benefits using different
taxes on consumption and the incomes from labour and physical capital. For simplicity,
we assume that the government budget is balanced in each period, that is, the lump-sum
transfers at is endogenously determined to satisfied the following restriction given the
exogenous paths of public expenditures and tax rates:

(1+ η)(gct + get + lttrt + (1� lt)st) (13)

= τcct + τkrtkpt + wtltτl + at

where η is the level of inefficiency of the government to finance its public expenditure, gc

is public consumption and ge public investment, such that

�
kgt = ge � δkgt. (14)

We can think of the government budget constraint as a quasi-production function for the
government: given a level of taxes collected more inefficient governments (higher η) will

5 We stick to the Cobb-Douglas production function given that the analysis with a CES production function is
less straightforward (although more appropriate on empirical grounds, as Bentolila and Saint-Paul (2003) have
pointed out) and also in order to facilitate comparisons with previous contributions on the literature about the
effects of taxes on unemployment.
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produce a lower level of public goods, transfers and social benefits. In general, the value of
η will be a function of the administrative costs of managing taxes revenues (for example,
to avoid tax evasion or corruption, Perotti, 1993, y Bearse et al., 2000) and the provision of
public goods and services. The multiplicative specification is chosen by its simplicity and
by the fact that administrative costs are greater the larger the size of the government.

Taking into account the government budget restriction and the distribution of in-
come between labour and physical capital, the resource budget constraint of the economy
is given by

�
kpt = yt � ct � (1+ η)(gct + get)� η [(1� lt) st + lttrt]� δkpt (15)

When η = 0, equation (15) collapses to the standard budget constraint

�
kpt = yt � ct � gct � get � δkpt. (16)

Following Turnovsky (2000), we also assume that unemployment benefits per un-
employed workers, public goods, transfers and the parameter that determines the pro-
gressivity of direct taxes represent an exogenous proportion of output or wage incomes:

st = σsyt (17)

gct = σcyt (18)

get = σeyt (19)

trt = σtrwt (20)

at = σayt. (21)

These assumptions ensure that in the steady state all variables grow at the same rate.

3.4 Monopolistic Union
As it is well known, the existence of a non-competitive labour supply allows to obtaining
situations in which some individuals can be unemployed. The easiest way to give rise
to such a labour supply is by the introduction of a union which acts monopolistically
deciding an optimal wage above the level that clears the labour market, as in Alesina
and Perotti (1997) and Daveri and Tabellini (2000). A more general framework in which
the union and the employers bargain over the wage and employment or in which firms
operate in imperfectly competitive product markets (as in Blanchard and Giavazzi, 2003)
leads to the same qualitative conclusions.6 Once the wage has been set by the union,

6 The effects of taxes on wages and employment in models of efficient contracts (where wages and employment
are simultaneously bargained) and of wage bargaining (employment determined by firms), when firms operate
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firms determine total employment, in line with the standard right-to-manage assumption
(see Nickell, 1982, and Nickell and Andrews, 1983). Thus, when workers are organized
in unions, they can partially translate labour taxes to firms through higher wages which
produce lower employment.

In particular, the union seeks to maximize the workers’ expected income:

Ω = lt
h
wt(1� τl) + βtσtrwt

i
+ (1� lt)st (22)

Employees receive a net wage and transfers that are proportional to wt, whereas unem-
ployed workers only obtain unemployment benefits.7 The key parameter in equation (22)
is βt. If 0 < βt � 1.0, the union internalizes that some (or all) government transfers are
related to the wage level, as in Alesina and Perotti (1997).8 If economywide agreements
involving the government exist (as in some European countries and years), the union is
more likely to take into account the government budget constraint and the connection be-
tween taxes and transfers (β is greater than 0). On the contrary, in the absence of such
economywide agreements, the union set the wage at the firm or sector level without fully
internalizing the stream of transfers. The value of β is also related to the way workers
value payroll taxes in search models, as in Blanchard (2006), or in models where labour
supply is competitive as, for example, in Gruber (1997) and Summers (1989), and there is
a full linkage between taxes and benefits avoiding the effects on wages and employment
of higher labour taxes.

Therefore, β may vary across countries and time depending, among other things,
on the level of centralization of labour markets and the participation of government in
labour-market agreements. Thus, if unions negotiate wages at the nation level they may
be able to internalize the positive link between taxation and welfare benefits implicit in the
government budget constraint. There are many experiences which serve as examples of a

in monopolistic competitive goods markets, are qualitatively (but not quantitatively) similar to our model, which
is chosen given its straightforward exposition of the main results of this paper. More details about the effects of
taxes in these models can be examined in our technical appendix, available at iei.uv.es/~rdomenec/DG/DG_2005.htm
with the model solution under different assumptions about wage and employment bargaining and competition
in product markets.
7 As it is standard in the literature (e.g., Daveri and Tabellini, 2000) future wages will be set next period and

they are not affected by current wage negotiations. In this circumstances, the union correctly takes future ex-
pected wages as given, and perceives no link between current wages and future decisions by firms. Anderson
y Devereux (1988) have developed further this reasoning in Nash bargaining situations where neither firms nor
unions commit to credible future strategies.
8 Given the simplifications of our model, this assumption can be seen as too naive, since employees pay some

taxes to the government that are used to finance current transfers. However, this is a straightforward way of
introducing some of the features of social security systems in many industrialized countries. For simplicity, we
assume that these transfers are proportional to wages and are received only by employed workers, as in Alesina
and Perotti (1997). The extension of these transfers to all workers does not change the main implications of the
model.
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value of β close to one as, for example, the anecdotal evidence in Scandinavian countries
(see Alesina and Perotti, 1997), the Netherlands (Groot, 2001) or other European countries
in the 90s (Visser, 2000). In other cases, the same unions may achieve quite different agree-
ments about labour taxes and the welfare state with the government on power and firms
representatives. For instance, the two main Spanish unions and the national employer as-
sociation committed to low wage growth in economywide wage negotiations from 1979 to
1986, which involved also the government in 1985 and 1986 (see Díaz-Moreno and Galdón-
Sánchez, 2005), years of high growth in labour taxes. However, the same unions did not
achieve any economywide agreement in 1987 and 1988, even though the same party was
on power. Therefore, β may change across time even with the same agents (unions, em-
ployers and government) because economy conditions change and make more difficult
economywide wage negotiations. In these circumstances, wage bargaining takes place at
industry or firm level, with β close to zero, since unions take social transfers as given and
they do not internalize the government budget constraint.

3.5 Equilibrium unemployment
Taking into account (12), the maximization of (22) yields the following first order condition
for the wage:

∂Ω
∂wt

= 0 =
∂ld

t
∂wt

wt(1� τl) + ld
t (1� τl) +

∂ld
t

∂wt
wtβtσtr + ld

t βtσtr �
∂ld

∂wt
st (23)

Multiplying this expression by wt/ld
t and given that the labour demand elasticity to

wage is equal to �1/α, equation (23) can be written as

∂Ω
∂wt

= 0 = � 1
α

wt(1� τl) + wt(1� τl)� 1
α

wtβtσtr + wtβtσtr +
1
α

st (24)

Rearranging (24) we obtain the wage set by the union

wt =
st

(1� α)(1� τl + βtσtr)
(25)

In the particular case in which there are no transfers (σtr = 0) we obtain the same
solution for wages as Daveri and Tabellini (2000). If σtr = 0 labour taxes have effects upon
wages (and then, upon the unemployment rate). Summarizing the preceding results, the
wage set by the union can be interpreted as a mark up on the unemployment benefits net
of taxes. This mark up is in general a negative function of the labour demand elasticity
and the different tax rates on labour, and a positive function of transfers.

Substituting the wage (25) in the equation for the labour demand of firms (12) we
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solve for the equilibrium employment level in the decentralized economy:

lt = ld
t =

"
(1� α)A1�α�ε

t kα
ptk

ε
gt
(1� α)(1� τl + βtσtr)

st

#1/α

(26)

Taking into account (17), labour demand (which in this case is also the employment rate
since lT = ls = 1.0) can be written as

lt = ld
t =

(1� α)2(1� τl + βtσtr)

σs
(27)

This equation shows clearly that there are multiple combinations of βt and σtr for which
labour demand remains unchanged with augments of τl . The model also shows that in a
growing economy, as long as labour taxes and transfers (σtr) and unemployment benefits
(σs) shares are constant, the wage, transfers and unemployment benefits grow at the same
rate than output holding constant the demand of labour.

3.6 Labour taxes and unemployment
We can easily obtain the steady state values of the different variables of the economy,
when consumption is optimally determined by the household in order to maximize its in-
tertemporal utility. In particular, the first order conditions for the representative consumer
together with the production function (9), the capital demand equation (10), the aggregate
resource constraint (15), the wage equation (25), the employment level equation (27), the
public capital accumulation equation (14), and the exogenous paths for the tax rates and
public spending fully characterize the steady state. Since the economy exhibits exogenous
technical progress, this system of equations is recursive. Thus, using the first order condi-
tions for the representative consumer and the capital demand condition for firms we have
that

y
kp
=

1
α
(δ+ ρ+ θγ) (28)

Once we know y/kp, the aggregate resource constraint can be used to compute the ratio
of consumption to output. Finally, given the solutions for wages and employment, as well
as the level of public capital in efficiency units, we can obtain the output level also in
efficiency units.

In order to perform different numerical exercises that show how endogenous va-
riables, specially the unemployment rate, are affected by changes in the distortionary tax
rates, we have calibrated an annual version of the model to an average European economy,
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Table 2
Calibrated parameters: baseline values

ρ θ γ α ε δ σtr σs
0.040 1.821 0.015 0.370 0.080 0.050 0.261 0.344

A η β σc σp τl τk τc

0.742 0.087 0.609 0.194 0.025 0.365 0.263 0.121

from 1985 to 2000.9 In Table 2 we show the parameters values which match many stylized
facts in European countries. In particular, the elasticity of output to private capital (α) is
equal to 0.37, the average value from 1985 to 1999 of the capital income share in the busi-
ness sector (from OECD Economic Outlook, Dec. 1997). The value of the output elasticity
to public capital (ε) is more controversial, as Gramlich (1994) has pointed out, since its es-
timated value ranges from 0 to 0.39. Nevertheless, Cassou and Lansing (1998) have shown
that the observed decline in the US ratio of capital to private capital can be reconciled with
optimal fiscal policy when the elasticity of output to public investment (ε) is close to 0.08,
which seems to be an intermediate appropriate value also for European countries. Using
the production function (9) and these values of α and ε we have obtained that γ = 0.0154.
Given that in our source of the private capital stock (de la Fuente and Domenech, 2006)
δ = 0.05 and kp/y = 2.31, assuming a standard value for the discount rate (ρ = 0.04), we
calibrate θ = 1.82 in equation (28), which is compatible with the microeconometric evi-
dence for the elasticity of intertemporal substitution being less than one (see, for example,
Attanasio and Weber, 1993).

The average inefficiency level (η = 0.136) is equal to the inverse of the EU aver-
age indicator of public sector performance in administration from Afonso, Schuknecht
and Tanzi (2003) minus one. The parameter σs was calibrated to obtain a replacement ra-
tio equal to 0.5, which is the average for EU countries. The percentage of transfers upon
wages (σtr) was set equal to 0.26, to match the ratio of social expenditures over GDP net of
unemployment benefits. Public investment over GDP (σp) was calibrated as 0.025. Given
these values of η, σs, σtr and σp, σc is calibrated to ensure that σc plus government admin-
istrative costs are equal to the ratio of public consumption over GDP (0.228). For the tax
rates we assume that they are the average for EU countries, that is, τc = 0.122, τk = 0.263
and τl = 0.365. A0 is such that output in efficiency units is equal to 1. Finally, β was
calibrated to obtain an unemployment rate equal to 0.085.

Using the parameter values of Table 2, we have simulated the combinations of τl ,

9 During this period the empirical evidence for the EU averages did not show clear trends neither in the
unemployment rate (0.085) and the private capital to output ratio (2.31).
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Figure 2: Estimated coefficient of labour taxes for each country and its confidence interval using orthogonal
components as in equation (1).

σtr and η which allows to maintaining the unemployment rate at 10 per cent. In Figure
3 we show the result of this exercise. For a given value of the government inefficiency
level, the unemployment rate remains constant if both transfers and tax rates on labour
income increase. Alternatively, in economies where the public sector is more inefficient
(higher η) the size of government should be smaller (lower τl and σtr) to avoid a higher
unemployment rate. This figure is illustrative of the main idea behind the results of the
empirical section: it is difficult to relate increases in labour taxes τl with augments in un-
employment rates without controlling for other variables which can be important in wage
bargaining. Although the mechanisms in which higher labour taxes give rise to lower em-
ployment through shifts of labour demand may be correct, we should also bear in mind
other elements which can be crucial in the determination of wages and can be changing
simultaneously with taxes. In other words, when other variables such as transfers are in-
troduced in the wage bargaining, we can find a wide range of results in the relationship
between taxes and unemployment.

4. Empirical and policy implications
As we have shown, the monopolistic union model not always predicts a positive relation-
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ship between taxes and unemployment. The correlation between both variables may be
positive or null, depending on the way unions internalize the linkage between taxes and
public transfers. Summers, Gruber and Vergara (1993), Gruber (1997) and Alesina and
Perotti (1997) have also point out that if the taxes/benefits linkage is taken into account by
workers/unions higher taxes do not cause higher wages. Following Alesina and Perotti
(1997) this happens in countries with highly centralized labour markets (according to the
Calmfors and Driffill’s, 1988, ranking).

Our line of reasoning is that the correlation between taxes and unemployment is
more complex than previously assumed. First, because it is very difficult to summarize in
one simple index the complexity of wage bargaining. The degree of centralization is only
one among the several determinants of wage bargaining and the distinction between cen-
tralization and coordination (see, for example, Nickell et al., 2005) may be very relevant: in
many countries unions bargain at the industry or sectoral levels following the guides de-
cided at the national level. As Cahuc and Zylberberg (2004) have pointed out, it is not easy
to classify countries by the level at which bargaining takes places, because in most cases
there is an overlap between negotiations at different levels. Secondly, because centraliza-
tion and coordination indices have changed over time. Thirdly, even in countries where
coordination is high, there are many examples in which economywide agreements are not
reached some years and, therefore, there is no coordination between unions (demanding
higher wages) and the governments (increasing taxes). Finally, even in countries with
highly coordinated labour markets the taxes/benefits linkage may be severely affected by
the government inefficiency in the provision of social benefits due to tax evasion, admin-
istrative costs, corruption, etc. For all these reasons, the internalization of social benefits
by unions (capture in our model in parameter βit) should be country and time specific.

It is obvious that a simple economic model cannot be able to represent the com-
plexity of labour markets in OECD countries. Any model (and ours is not an exception)
is a simplification of reality. Nevertheless, although in many countries unions bargain at
the sector level what is really important is the degree of coordination (see, for example,
Soskice, 1990, and Nickell et al., 2005), that is, if wage setting is coordinated across the
economy even when the location of bargaining is at the firm or sector level.

When economy wide coordination exists the internalization of the government bud-
get constraint is helped by labour market agreements where the government is involved
and all agents (unions, firms and government) negotiate also about fiscal policies as, for
example, in the case of social contributions or public pensions systems. There are many ex-
amples of such agreements in last decades which have lead to the participation of unions
in the administration of welfare state systems in many European countries (see, among
others, Visser, 2000) where unions help determine the minimum wage (France), admin-
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ister the unemployment benefit system (Belgium, Denmark, Finland and Sweden) or the
health and pension systems in (France and Germany).

In some circumstances there are no social and labour market national negotiations
or agents have failed to achieve economywide agreements. In these cases the perception
of the taxes/benefits linkage by the unions may or may not exit depending among other
things on the strategic behaviour of unions and the expectations of future negotiations.

In general, the objective of unions and the link with their affiliates are difficult to
represent in a simple abridged form. In our model, the union’s objective function can also
be sensitive to variables such as transfers which depend on the wage set by the union and
the unemployment rate. The way these transfers enter in the objective function depend on
the parameter that links some transfers to wages when working (σtr) and the perception
of workers of how taxes are used to finance more transfers (βt). It is also possible that
the value of βt changes depending on the growth prospects of the economy. In periods of
high growth (for example, during the sixties), workers are willing to accept higher labour
taxes in order to finance more transfers and social benefits, whereas during recessions (i.e.,
from mid seventies to mid eighties) it is more difficult for the government to raise labour
taxes without any incidence on real wages. One of the advantages of a centralized wage
bargaining process is that the government, unions and employers can agree about the
size of the welfare state and about its financing, trying to avoid the negative effects upon
employment.

Another important feature of our model is that the unemployment rate is a function
of the government inefficiency level. To see more clearly this implication let us assume
that transfers are financed solely using labour taxes such that (1+ η)σtr = τl . In this case
the employment rate is give by

ld
t =

(1� α)2

σs

 
1� τl + βt

τl

(1+ η)

!
(29)

Only when β = 1 and η = 0 labour taxes do not exert any effect on the employment
rate, whereas the effects are greater the larger the value of η and the smaller the value
of β. Another implication of our model is that if labour taxes are used to finance public
dissipative expenditures then higher taxes will produce higher unemployment rates, thus
suggesting that the structure of public spending may be very relevant. Notice that our
model also offers an explanation of the assumption usually made by some authors (as, for
example, Layard, Nickell and Jackman, 1991) that the effects of taxes increases do not last
forever and that taxes in the long run are borne by labour, with no change in equilibrium
unemployment, if there is a learning process in which unions internalize a bigger amount
of public transfers (therefore increasing βit towards 1).
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Figure 3: Combinations of labour taxes, transfers and government inefficiency which allow to maintaing the
unemployment rate at 10 per cent level.

The preceding result can be used to explain to some extent the cross-section ev-
idence and the changes in the correlation between unemployment and labour taxes in
some countries, since the empirical evidence supports a negative correlation between un-
employment and government efficiency (a positive correlation in the case of the ineffi-
ciency variable used in our model). For this exercise we have used the 1996 government
efficiency measure (effici, last column of Table 1) constructed by Kaufmann, Kraay and
Mastruzzi (2003), since there are no earlier estimates of this variable.10 These authors de-
fine government efficiency as an aggregate governance indicator that measure perceptions
of the quality of public service provision, the quality of the bureaucracy, the competence
of civil servants, the independence of the civil service from political pressures, and the
credibility of the government’s commitment to policies into a single grouping.

In column (1) of Table 3 we have regressed the average unemployment rate from
1995 to 1999 (ui,95�99) on the 1996 government efficiency measure (effici,96). As we can see
in column there is a negative and significant correlation between the unemployment rate
and government efficiency with a t-ratio equal to -2.61. In column (2) control for other de-

10 Public sector performance indicators constructed by Afonso, Schuknecht and Tanzi (2003) refer to 2000, the last year
in our sample. For this reason, we prefer to use the Kaufman, Kraay and Mastruzzi’s measure for 1996. Nevertheles, the
results of Table 3 are very similar and the correlation between both indicators is very high (0.842).
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Table 3
Unemployment and government efficiency

[1] [2] [3] [4] [5]
Dep.vble.: ui,95�99 ui,95�99 ui,95�99 ui,95�99 ui,95�99

effici,96 -0.036 -0.042 -0.035
(2.61) (2.05) (2.78)

τl
i,95�99 0.141 0.090 0.391

(1.64) (1.51) (5.03)
τl

i,95�99effici,96 -0.156
(4.28)

Controls No Yes Yes No Yes
N.obs. 21 21 21 21 21
R2 0.17 0.29 0.26 0.24 0.43

White’s heteroscedasticity-consistent t-ratios in parentheses below each
coefficient.

terminants of the unemployment rate estimating a cross section equation similar to Nick-
ell’s (1997) specification, where we include as controls the coordination rate, benefits du-
ration and replacement rates, union density, employment protection and the expenditure
in active labour market policies. Again government efficiency is negative and statistically
significant, in contrast with average labour taxes (τl

i,95�99) in column (3). When we include
simultaneously the government efficiency index and labour tax rates with no other regres-
sors (column (4)) effici,96 maintains its negative and significant coefficient. This regression
suggests that taxes and government efficiency may interact together as in equation (29).
In column (5) we include labour taxes and its interaction with government efficiency, con-
trolling for the same variables as in columns (2) and (3). Now, both labour taxes and their
interaction with government efficiency are highly significant, obtaining also better results
than in specifications where taxes interact with coordination and union coverage. Given
the coefficients estimated in column (5) the effects of labour taxes on unemployment al-
most vanish in countries with a high government efficiency index.

As an additional test about the robustness of government efficiency, we have reesti-
mated the specification in column (25) for all the possible subsamples obtained by deleting
one country at a time. Figure 4 displays the estimated coefficient and the 95 per cent con-
fidence interval around it, using the same country ordering as in Figure 2. As can be seen,
our estimates remain negative and significantly different from zero at conventional confi-
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Figure 4: Coefficient of the interaction term between average labour taxes (τl
i) and government efficiency

(e f f ici) estimated for all the possible subsamples obtained by deleting one country at a time.

dence levels even in the most unfavourable cases, denoting that no influential observations
are driven the results in Table 3.

Nordic countries, which are distinguished by high levels of labour taxes, have pub-
lic sectors operating with high efficiency levels. As these countries are also characterized
by a centralized wage bargaining, a high share of GDP devoted to active labour market
policies and low values of η, the finance of their welfare state led to high levels of taxes
which did not result in excessive real wages and lower employment. On the contrary, in
Spain, which drives some of the empirical results presented in the second section for EU-
CON countries, higher labour taxes were positively correlated with unemployment from
the mid seventies to the mid eighties when the economic slowdown was more intense,
particularly in years where the efficiency in the provision of public goods may have been
low.

5. Conclusions
Although the common perception that higher labour taxes are related to higher unem-
ployment rates is widely extended, it is not corroborated in a very robust way neither in
different periods nor in a cross-section of OECD countries when we analyse the empirical
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evidence during the last decades. Although institutional differences in wage bargaining
can partially explain the cross-section evidence, they cannot explain why in some coun-
tries we can find very different correlations between unemployment and labour taxes in
different periods. For this reason, we have analysed the relationship between unemploy-
ment and taxes in a model in which the correlation between both variables is conditioned
by other determinants such as transfers, public goods and services or the government in-
efficiency level. As we have seen, increases in labour taxes can have different effects if they
are used to finance higher levels of social benefits for workers or not.

The main conclusion of the model we have presented is that the correlation between
the unemployment rate and labour taxes is affected by the tax and public spending struc-
ture, by how workers internalize the financing of the welfare state and by the efficiency
of governments to produce public goods and services using different tax resources. The
model also points out that the agreements between the government, unions and employ-
ers about fiscal policy and the welfare state are crucial in order to avoid the negative effects
that labour taxes may have upon employment. Nevertheless, with so many interactions
between shocks and institutions, it would be too daring to exclude alternative explanations
of the changes in the distorting effects of taxes, which may be observational equivalent to
the causes offered by our model. The analysis of the influence of the progressivity of taxes,
the expenditure structure and the level of some transfers on unemployment at empirical
level is a natural extension of this research.
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