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In all industrial countries, fiscal policy is increasingly about redistribution. In
this paper, we study redistribution across different types of agents in a world
characterized by the presence of labor unions and distortionary taxation. We
show that an increase in transfers financed by distortionary taxation has nonlin-
ear effects on unit labor costs relative to the other countries, depending on the
degree of centralization of the wage-setting process in the labor market. We find
considerable empirical support for the model in a sample of 14 OECD countries.
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Fiscal pohcy in industriahzed countries is
increasingly about redistribution. Table 1
shows that in the OECD countries the share of
welfare spending in GDP has almost doubled
in the three decades between 1960 and 1990,
while the share of government consumption
has increased by only 15 percent. As a con-
sequence, by 1990 the two types of govern-
ment expenditure had approximately the same
size. This large change in the composition of
expenditure has been accompanied by a large
increase in direct taxes on households and so-
cial security taxes, the combined share of
which in GDP has increased by 60 percent.

Despite the dramatic growth of social ex-
penditure and labor taxation, the academic
literature on fiscal policy in an open economy
has focused mainly on government consump-
tion, mostly financed by lump-sum taxation.
This emphasis on government consumption
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does not capture the widespread view in policy
circles that the burden of the ' 'welfare state''
causes a loss of competitiveness and unem-
ployment. The use and meaning of the word
"competitiveness" have recently been ques-
tioned on several grounds. Even though
possibly phrased with an inappropriate termi-
nology, the concerns about the effects of
redistributive expenditure and of the accom-
panying distortionary labor taxation should
not be dismissed lightly. We think that, at a
mitiimum, they deserve a serious investigation.

To this end, we first define the term "com-
petitiveness" rigorously as "unit labor costs
in manufacturing in one country, relative to its
competitors," so that an improvement in com-
petitiveness is defined as a fall in relative unit
labor costs. We then construct a two-country
model with three main characteristics. First,
since we study redistribution, we need to aban-
don the representative agent world. Thus, we
consider a model with three types of agents:
employers and workers (some of whom can
be unemployed in equilibrium), who together
form the productive sector of the economy,
and a sector of unproductive individuals,
whom we call pensioners. By assuming ho-
mothetic preferences, we can study purely
redistributive expenditures, i.e., those expen-
ditures that do not alter either the composition
or the size of demand.

Second, we consider unionized labor mar-
kets. In the presence of unions, a redistribution
of income among agents (for instance, to the
pensioners) has important effects on the cost
side of firms because of the use of distortionary
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TABLE

average
growth

1—GOVERNMENT

rate (percent)

EXPENDITURE AND TAXATION IN O E C D COUNTRIES,

Social
expenditure

1960 1990

8.3 15.3
85

Govemment
consumption

1960 1990

15.1 17.3
14.9

1960-1990

Labor taxation

1965

13.2

1990

21.2
60

Notes: Social expenditure: social security benefits plus social assistance grants plus other
current transfers, general govemment. Govemment consumption: expenditure on goods
and services, general govemment. Labor taxation: direct taxes on households, social se-
curity taxes paid by employees and by employers, and payroll taxes, general govemment.
The sample includes all current OECD countries, except the Czech Republic, Hungary,
Iceland, the Republic of Korea, Luxembourg, Mexico, New Zealand, Poland, and Turkey.
For some countries, the starting year is 1965,1970, or 1975, depending on data availability.
Source: Economic Outlook Database OECD (1995).

° Weighted average, with weights represented by 1980 GDP in dollars.

taxation to finance the govemment budget:
taxes on labor (income, social security, or pay-
roll taxes) affect labor costs and therefore prof-
itability and competitiveness, to the extent that
they are not borne entirely by workers. This
point is hardly new, but it has received much
more attention in policy debates than in the
academic literature. In fact, under a common
set of assumptions in the literature, i.e., com-
petitive labor markets with highly inelastic in-
dividual labor supplies, these taxes would be
almost completely borne by workers and
would have very small aggregate effects. By
contrast, in the presence of unions the burden
of labor taxation will be borne in part by em-
ployers and will therefore increase labor costs
even if the individual labor supply is perfectly
inelastic.

The third feature of our model is that we
consider differentiated goods produced by mo-
nopolistically competitive firms. With differ-
entiated goods, we can easily define sectors in
the economy. In tum, this allows us to study
how different types of labor markets influence
the effects of fiscal policy. This is important
because a good understanding—both theo-
retical and empirical—of the effects of distor-
tionary taxes requires a realistic treatment of
the structure of labor markets. The character-
istic of labor markets we focus upon is their
degree of centralization, defined as the inverse
of the number of unions in the economy. This
variable is important because unions of differ-
ent sizes face different elasticities of the de-

mand for labor and intemalize macroeconomic
constraints to different degrees. Thus, how
much wages increase in response to an in-
crease in labor taxation depends on the degree
of centralization of labor markets.

The basic idea of the paper is simple. An
increase in labor taxation used to finance re-
distribution to pensioners and/or unemployed
workers induces the labor unions to increase
wage pressure, which in tum induces higher
labor costs and a loss of competitiveness. As
a consequence, the demand for exports and
employment fall.

Importantly, the distortions caused by fiscal
policy depend on the institutional features of
labor markets: distortions are low when labor
markets are close to competitive, and increase
with the average size of die unions. However,
at very high levels of centralization of the labor
market, when wage negotiations take place at
the national level—as in the Scandinavian
countries—the mechanism by which labor tax-
ation is transmitted to labor costs changes. In
an economywide bargaining, the unions are
able to intemalize the positive link between
higher taxation and social security and welfare
benefits, especially if the govemment also is
involved in the negotiation, as it is often the
case in Scandinavian countries. This induces
the union to moderate its wage claims. Thus,
in very centralized labor markets, the distor-
tionaiy effects of fiscal policy are likely to be
lower than in countries with intermediate levels
of centralization. The relationship between
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changes in labor taxation and changes in com-
petitiveness is therefore hump shaped: a given
increase in taxation induces a larger increase in
relative unit labor costs in countries with inter-
mediate levels of centralization, and smaller in-
creases in countries with highly centralized and
highly decentralized labor markets.

The empirical part of the paper tests the main
propositions of the model by estimating the de-
gree of shifting of labor taxation on relative unit
labor costs, using a panel of 14 OECD countries
for the period 1965-1990. We find that the re-
sults are strongly supportive of our theory. For
instance, we find that, when taxes on labor in-
crease by 1 percent of GDP from their sample
average of about 25 percent, unit labor costs in
countries with an intermediate degree of cen-
tralization increase by up to 2.5 percent relative
to competitors. Furthermore, there is evidence
that the degree of shifting of labor taxation is
indeed a hump-shaped function of the degree
of centralization, peaking in countries with an
intermediate degree of centralization.

The role of distortionary taxation on the cost
side of firms in imperfectly competitive labor
markets is a topic that has received relatively
little attention. A prominent exception is
Michael Bruno and Jeffrey D. Sachs (1985),
who have studied the role of labor taxation in
the context of a much broader analysis of the
unemployment problem in OECD countries.
Two empirical studies that are close to our
approach are Anthonie Knoester and Nico van
der Windt (1987), who study the effects of
taxation on nominal wages in seven OECD
countries, and Fiorella Padoa-Schioppa
(1990), who analyses the role of Italian un-
ions in shifting taxation on to wages. More
recently, Philip R. Lane and Perotti (1996)
study theoretically and empirically the effects
of labor taxes and of different types of expen-
ditures (wage and nonwage government con-
sumption and transfers) on profitability in
alternative exchange rate regimes.

Our paper is also related to the literature on
unionization and macroeconomic perfor-
mance. However, while the latter focuses on
the relationship between labor market institu-
tions and employment, we focus on the effects
of fiscal policy. Lars Calmfors and John
Driffill (1988) and Richard B. Freeman
(1988) present empirical evidence on the ex-

istence of a hump-shaped relation between the
degree of centralization in labor markets and
unemployment. A large theoretical body of lit-
erature has put forward various explanations
for this relationship: among others, Calmfors
and Driffill (1988), Michael Hoel (1991), and
Steinar Holden and Oddbi0n Raaum (1991),
and, more recently, Martin Rama (1994). The
list above is far from complete, however:
Calmfors (1993) provides an exhaustive sur-
vey of the literature on the topic.

Two recent contributions are particularly
close antecedents to our paper. In Lawrence
Summers et al. (1993), the distortions induced
by taxation are a decreasing function of the
degree of centralization in labor markets, be-
cause larger unions can better internalize the
benefits of the social expenditure associated
with labor taxation. Hence, when the govern-
ment trades off the benefits and costs of tax-
ation optimally, the share of government
expenditure in GDP should be higher in more
centralized countries. Empirical evidence from
OECD countries supports this last statement.
In our paper, fiscal policy is exogenous, and
we study a different, although related, issue,
namely the effects of taxation on unit labor
costs. Edmund Phelps (1994) shows that in a
sample of 17 OECD countries payroll and in-
come taxes have adverse effects on employ-
ment and that the sensitivity to shocks in
corporatist countries is lower than in the other
countries.

The paper is organized as follows. Sections
I and II present and solve the model, respec-
tively. We present the empirical evidence in
Sections III and IV. Section V discusses the
main assumptions of the model and its possible
extensions. In the main text, we present our
results mainly in intuitive terms. The formal
proofs appears in the Appendix.

I. The Model

A. The Structure of the Economy

We consider a world composed of two
countries ( ' 'Home'' and ' 'Foreign'') that pro-
duce a continuum of varieties of differentiated
traded goods. In each country, there is a total
mass 1 of firms, each producing a differenti-
ated good with a constant-returns-to-scale
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technology, y, = a«, , where y is output, n is
labor input, a is productivity, and the subscript
/ indexes the firm. We assume, for simplicity,
that there are no fixed costs in production.
Thus, if we allowed for free entry, the equilib-
rium number of firms would be indeterminate
in this model. Since these issues are not the
focus of this paper, we assume that in both
countries entry by new firms is prevented.

In each country, each individual has the fol-
lowing homothetic preferences over consump-
tion and leisure (see Avinash K. Dixit and
Joseph Stiglitz, 1977):

]'^ di +(1) U ^

where X,- denotes consumption of the I'-th va-
riety of goods produced at Home (' 'export-
ables" from now on) and a " * " denotes a
foreign variable, so that X* is consumption of
the j-th foreign variety ("importables"). The
elasticity of substitution between two varieties
of goods, a, is govemed by the parameter \
through the formula a = \/(k — 1). 7? is the
utility of leisure, and € is the supply of labor.
Each agent has one unit of labor, supplied in-
elastically: € takes the value of 1 if the agent
is employed, 0 if he is not.

Three different types of agents live in each
country: workers, entrepreneurs, and a class of
unproductive agents that only for brevity we
call "pensioners".' The total mass of workers
is AT. The total mass of entrepreneurs is 1, each
owning a firm for the production of a differ-
entiated good. Finally, there is a total mass m
of pensioners whose only source of income is
a social security benefit. This last class cap-
tures what we think is an important feature of
modem industrialized countries, namely the
existence of a large constituency of agents

' Notice that this is a static model; thus we abstract
from intertemporal considerations, including issues of in-
tergenerational redistribution. Hence, the term "pension-
ers" is simply meant to capture those individuals who are
outside the labor force. These individuals would include
recipients of old-age, disability, and invalidity pensions,
and recipients of several types of welfare benefits.

whose main stake in fiscal policy is to maxi-
mize redistribution.

B. Fiscal Policy

We focus on a simple, but empirically im-
portant, type of fiscal policy: the govemment
taxes labor income and redistributes the tax
revenues to the "pensioners." This policy al-
ters the distribution of income, but it does not
affect either the size or the composition of de-
mand at the existing prices, since all agents
have the same propensities to spend on differ-
ent goods. Therefore, all the effects of fiscal
policy occur through the effects of taxation on
the labor costs of firms and the distortions in-
duced in the labor market.

We consider three types of taxes: an income
tax (at rate T ) , a social security tax paid by
employers (at rate SER), and a social security
tax paid by employees (at rate SEE). Thus, if
w, is the wage in the j-th firm, the after-tax
income of an employed workers is ^ , (1 —
^ ~ ^EE) > and total labor costs, or total com-
pensation, per worker is w, (1 -I- SER). Unit la-
bor costs in firm i are defined as the ratio of
total compensation to real value added in man-
ufacturing: ULCi = Wini(l + SER)/yi. From
the production function, this expression is
equal to w,(l + SER)/(X. Purely for notational
simplicity, from now on we assume that SEE =
0, or, equivalently, that the income tax rate r
is inclusive of the social security tax rate SEE.

C. The Structure of the Labor Market

In the home country the labor force is orga-
nized in unions. For simplicity, we consider the
case of monopoly unions that set the wage in
order to maximize the expected utility of their
members, while in equilibrium employment is
determined by the entrepreneurs given the de-
mand function for the differentiated good they
produce. It is well known (see for instance
Olivier J. Blanchard and Stanley Fischer, 1989
Ch. 9) that this labor market setting leads to in-
efficient wage-employment outcomes. A more
general framework, in which the union and the
employers bargain over the wage and possibly
over employment, leads to exactly the same
qualitative conclusions. We consider the case of
monopoly unions only because it is more intui-
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tive and tractable. We also assume symmetry in
union membership: when J unions are present,
each union has membership n, = n/J and sets
the wage for a total mass 1/7 of firms. Thus, a
union also defines a sector, i.e., the mass of firms
for which the union sets the wage.

We study different degrees of centralization
of the wage-setting process, defined as
follows.

Definition 1: The degree of centralization of
the labor market is 1/7, where 7 is the number
of unions.

Hence, as the degree of centralization in-
creases, each union sets the wage for a larger
number of firms. The expected utility of a mem-
ber of the j-th union can be found as follows.
Let nj be the mass of employed union members,
e^ch earning a real after-tax wage vv/l - T ) /
P, where P is the general price level. This is
defined as (see Dixit and Stiglitz, 1977):

_
(2) P=

where /?, is the price of the i-th variety of ex-
portables andp* is the price of the i-th variety
of importables; n} - nj is the mass of members
of the y-th uni^n who remain unemployed.
Their utility is V,, which is determined by the
employment opportunities available in the
other sectors. The representative union takes
Vj as given. From the utility function (1), the
expected utility of a union member is then:

(3)

In what follows, we consider only symmet-
ric equilibria, in which all unions set the same
wage. Also, for the problem to be interesting
at all, one has to consider interior solutions to
the problem of the representative union, i.e.,
solutions such that not all its members are em-
ployed. Given the symmetry between sectors,
this assumption implies that each union has
some unemployed members. As it is custom-
ary in the literature, we assume that a monop-
oly union can prevent nonunion members
from being hired in its sector before its un-

employed members are hired. Because all un-
ions have some unemployed members in
equilibrium, the members of the y-th union not
employed in the y-th sector cannot be em-
ployed in any other sector, either. Effectively,
this implies that the alternative utility available
to unemployed workers, V,, is always R.

For simplicity, we assume that the labor
market in the foreign country is perfectly com-
petitive, so that full employment always pre-
vails. This assumption allows us to focus on
the home country in order to highlight more
clearly the basic interactions between fiscal
policy and labor markets within one country.
The model is closed by a condition of equilib-
rium of the current account, stating that the
expenditure on importables by domestic resi-
dents be equal to the expenditure on export-
ables by foreign residents.

II. Fiscal Policy and Labor Markets

A. Equilibrium in the Foreign Country

From the point of view of an individual firm
that takes all other prices as given, the elastic-
ity of the demand for its output is equal to the
elasticity of substitution between any two va-
rieties of goods, a. Therefore, each firm max-
imizes profits by pricing its output at the
constant markup al{a — \) over the marginal
cost, w*la. If the foreign wage is the numer-
aire, the price of all foreign goods is

(4) P* = r-r
(T - 1 a *

The value of output in the foreign country, Y*,
is equal to the output price p * times total foreign
output, Y* - p*a*n, where foreign employ-
ment is equal to n" because of the assumption of
perfectly competitive labor market.

B. Equilibrium in the Home Country

In each of the 7 domestic sectors, the wage
is common to all firms. Each firm in sector y
prices its output at a constant markup over the
marginal cost w / l + SER)/a:

(5)
a - 1 a
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The union in sector y' maximizes the expected
income of its members, (3), by setting the
wage Wj and letting employment be deter-
mined by the aggregate demand for labor.
With monopolistic competition in the goods
market, the demand for labor is derived from
the demand for output. It is straightforward,
but tedious, to show that the demand for labor
in the y-th exportable sector is

(6)
1 Epj

where E is the total expenditure by the two
countries on exportables and importables, i.e.,
their total incomes. In setting the wage, the
union in the y-th sector takes E as given, but
realizes that the price pj ^et by all firms in
the sector and, therefore, P, are a function of
the wage Wj it sets. Hence, the union realizes
that a higher wage affects the demand for labor
in its sector through two channels. First, for a
given nominal expenditure E thejreal aggre-
gate expenditure E/P falls since P increases.
We call this the real expenditure effect of an
increase in the wage. Second, consumers sub-
stitute away from exportables towards import-
ables, as captured by the term/?7'^/P~". This
is the substitution effect.

The y-th union maximizes (3) subject to
(2), (5), and (6). The solution to the problem
of the union gives the real after-tax wage in
each sector as a variable markup over the al-
ternative cost of employment to the union, R:

(7)
-l +yj'

where yj is the elasticity of the price index, sj
is the absolute value of the elasticity of the
aggregate demand for labor to Wj, and the sub-
script " 7 " indicates the equilibrium value
when there are 7 unions in the economy [ see
equation (A2) in the Appendix for explicit ex-
pressions of these two elasticities].

To understand expression (7), note that ex-
cept for the term jj in the denominator, the
right-hand side is analogous to a markup
solution for a monopolist (the union) "pro-
ducing" labor at a constant marginal (oppor-
tunity) cost, R. The term yj in the denominator
reduces the markup charged by the union. This

term is there because an increase in the y-th
sector's wage increases the general price level,
which in tum reduces the real wages of union
members. This leads to lower wage demands
relative to the partial equilibrium case of a mo-
nopolist taking all other prices as given.

C. Labor Markets and the Shifting
of Taxation

The difference between the standard partial
equilibrium problem solved by a monopoly
union and the problem the union solves here
is crucial for our analysis. Our main result can
be stated in the following definition and
proposition.

Definition 2: We define competitiveness as
the ratio of the home country's unit labor costs
w(l + SER)/a to the foreign country's unit la-
bor costs H'*( 1 -I- stR)/a*. When Home's rel-
ative unit labor costs fall, we say that
"competitiveness has improved." When
Home's relative unit labor costs increase, we
say that "competitiveness has deteriorated."

PROPOSITION 1: (i) An increase in redis-
tribution to the pensioners financed by an in-
crease in the labor tax rate r leads to an
increase in relative unit labor costs (i.e., a de-
terioration in competitiveness); (ii) the shift-
ing of taxation to unit labor costs is larger the
more centralized the labor market.

PROOF:
See the Appendix.

The intuition for part (i) is simple: when the
tax rate increases, itie union shifts part of the
burden of taxation on to the employers by de-
manding a higher nominal wage. As the output
price correspondingly increases, the home
country experiences a loss of competitiveness.
This leads to a fall in employment for two rea-
sons. First, for a given nominal demand E the
demand for exportables falls because of the
real expenditure and the substitution effects.
Second, to preserve the equilibrium in the cur-
rent account, the national income and, there-
fore, the nominal demand E must fall. The
reason is that, to ensure a balanced current ac-
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count, the domestic demand for importables
must fall. Even at constant relative prices, this
would require a fall in the home national in-
come. A fortiori, the home national income
must decrease because the relative price of im-
portables has fallen. We call this effect the
nominal expenditure effect of an ihcrease in
the wage of the exportable sector. A similar
intuition holds for an increase in social secu-
rity taxation.

As for part (ii), it is useful to think in terms
of the effects of taxation on the real wage set
by the union. As we showed above, the real
wage set by the union is a markup over the
alternative utility to the union, R. As expression
(7) clearly shows, an important determinant of
this markup is the fact that the general price
level increases when the union sets a higher
wage, with elasticity yj. This effect of the wage
on the price level dampens the marginal gain
from setting a higher wage, and causes a re-
duction in the markup set by the union.

Proposition 1 is a statement about the change
in the markup when the tax rate increases,
which involves the change in yj in response to
the increase in r . In particular, part (ii) of the
proposition follows from two features of the
model. First, yj falls as wj increases. Second,
this fall in yj is larger, the larger the typical
union, i.e., the smaller 7 [both these features
appear clearly in the expression for y^, (A2)J.
TTie first feature is due to the fact that, when Wj
is high, consumers have substituted away from
the consumption of sectory's output; therefore
a given percentage increase in Wj affects the
general price level less because sector y's out-
put takes up a small part of their consumption
bundle. Hence, yj fdls as Wj increases. As a
consequence, the desired markup of the real
wage over R also increases as Wj increases.
Moreover, the fall in yj is larger, the larger the
sector, or the lower the number of unions 7. To
see this, note that, when 7 is small, the increase
in Wj affects a large mass of products, and con-
sequently the fall in the elasticity of the price
level yj is large. Hence, the markup also in-
creases more when 7 is small.

D. Highly Centralized Labor Markets

The case of a monotonic relationship be-
tween the degree of centralization and the

shifting of labor taxes illustrates the basic
mechanism underlying our model. But at very
high levels of centralization this relationship
changes qualitatively. Mancur Olson (1982)
was probably the first to suggest the idea that
organized interests might be most disruptive
when they are strong enough to reap substan-
tial rents but not strong enough to intemalize
the negative effects of their actions. This in-
sight is crucial for an understanding of the
real-world relationship between taxation and
labor markets. Consider the case of an econ-
omywide union (7 = 1), or, equivalently for
our purposes, of economywide wage negotia-
tions between an umbrella organization of
unions and a similar organization of entrepre-
neurs. This description fits the case of all Scan-
dinavian countries and Austria: in these
countries, where economywide wage negoti-
ations typically involve also the govemment,
the unions are much more likely to take into
consideration the macroeconomic constraints
and the adverse effects of wage increases on
labor costs and employment.^

Obviously, the first macroeconomic con-
straint that will be taken into account in a cen-
tralized wage negotiation is the govemment
budget constraint. In this setting, the union is
able to make the connection between the taxes
its members pay and the benefits they receive,
or will receive, in the form of higher transfers
and social expenditure. There is ample anec-
dotal evidence on this mechanism in Scandi-
navian countries. For instance, in 1975-1976
in Sweden, social security contributions in-
creased substantially; the centralized system of
wage negotiations "might explain why the
contractual increases were not even greater
than they were: the wage agreement was
reached on the understanding that social se-
curity payments would subsequently be in-
creased, and the govemment felt obliged to
honor this commitment—as indeed it had
done on similar occasions in the past."
(Robert J. Flanagan et al., 1983 p. 325, em-
phasis added.)

^ For instance, according to Calmfors and DriffiU (1988
p. 14): "The success of countries such as Sweden, Nor-
way and Austria in maintaining high levels of employment
is usually attributed to centralized bargaining which takes
into account macroeconomic considerations."
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This type of wage negotiations has a simple
formalization in our model. Suppose a third
term S appears in the union's utility function
(3), representing the stream of social security
benefits and other social expenditure; this
would be the case if, for instance, each union
member cares about his family utility level,
with one pensioner for each union member.
Altematively, we would also obtain the same
results if 5 represents unemployment benefits,
a case we developed in the working paper ver-
sion. Enterprise- and industry-level unions
take 5 as given, because they do not intemalize
the government budget constraint; the analysis
of subsection C in this section then carries
through exactly to the present case, since the
new term is a constant that does not affect the
maximization problem of the unions. How-
ever, a large uttion that directly negotiates with
the employers and the govertiment intemalizes
the positive link between 5 and the tax rate r .
In fact, from the government budget con-
straint, in equilibrium, S is equal to total tax
revenues, rwn, divided by the total mass of
beneficiaries, n, and the price level P. The
problem of the union then becomes:

(8) ^
nP

nw , (n - «)
n P n

which is independent of r . Changes in T do
not affect the wage set by the union, since the
expected real after-tax income of a union
member is not affected. Thus, when the union
ftiUy intemalizes the government budget con-
straint, there is no shifting of taxation on to the
wage and labor costs. In addition, as we
showed in subsection C, in less centralized la-
bor markets, where negotiations are primarily
industry-based, the degree of shifting is higher
than in very decentralized labor markets with
mainly enterprise-based negotiations. Hence,
the relationship between the degree of cen-
tralization of labor markets and the degree of
shifting of labor taxation is hump shaped.

Of course, in reality one would still expect
some shifting of taxation in highly centralized
countries, partly because the utiion might not

fully intemalize the government budget con-
straint, and partly because not all labor taxa-
tion is used for redistributive purposes.
Nevertheless, the basic idea is that in these
countries the shifting of taxation should be
lower than in countries with industry-based
negotiations.

The following proposition summarizes the
results of this section.

PROPOSITION 2: In highly centralized la-
bor markets with economywide negotiations,
the degree of shifting of labor taxation is
smaller than in countries with industry-level
negotiations. Hence, the relationship between
the degree of centralization of the wage-
setting process and the degree of shifting of
taxation on to unit labor costs is hump shaped.

In addition, the two reasons above why
some shifting might still occur have an addi-
tional interesting and easily testable implica-
tion. Although the explicit earmarking of tax
revenues is rare, in many countries the link
between social security contributions and so-
cial expenditure is stronger than the link be-
tween general income taxation and social
expendittire, or at least it is more likely to be
perceived as such. Therefore, one would ex-
pect the difference in the shifting of taxation
among different labor markets to be larger in
the case of social sectirity contributions. We
test this prediction in our empirical part.

m . Empirical Evidence

A. Data and Specification

We estimate the relationship between labor
taxation, unit labor costs, and the degree of
centralization of labor markets, as summarized
in Proposition 2, using atmual data on the man-
ufacturing sector' for a panel of 14 OECD
countries: Australia, Belgium, Canada, Den-
mark, Finland, France, Germany, Italy, Japan,

' Thus, we take the tradable sector to be the manufac-
turing sector. In a recent paper, De Gregorio et al. (1994)
show that, despite the increased trade in some services,
manufacturing is still the sector with, by far, the highest
share of trade.
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the Netherlands, Norway, Sweden, the United
Kingdom, and the United States. To test our
theory, we divide these 14 countries into three
groups, depending on the degree of centrali-
zation of labor markets (the rationale for the
three groups will be evident shortly). In gen-
eral, the period covered is 1965-1990, or a
shorter period for some countries, depending
on data availability.

The basic specification we estimate is of the
form

(9) ULC,,, = ^0 +

+

+ 8,,,+

where the subscripts k and t refer to the coun-
try and the year, respectively. ULC is unit la-
bor costs in manufacturing, TFP is total factor
productivity in manufacturing,'' GAP is the ra-
tio of potential output (as estimated by the
OECD) to actual output and therefore captures
the cyclical position of the economy,' LAB-
TAX is labor taxes as shares of GDP, and Z is
a vector of other controls. Our measure of la-

•* Because of the presence of monopoly power, we con-
struct total factor productivity growth using the formula
dy - ll' • s^dl - (1 - A*' • SL)dk, where )>, /, and k are the
logarithms of value added, labor, and capital, respectively,
i t is the share of labor in value added, and /i' is the value-
added-based markup. We constructed /i ' from the formula
A*' = /i(l - SM)I\ - IISM, where /j. is the output-based
markup and s^ is the share of intermediate input in output,
which we assumed to be equal to 0.5, as proposed by
Robert E. Hall (1986), and as it is typical in the literature.
We averaged the values of ft' obtained by applying this
procedure to the output-based markups of Ian Domowitz
et al. (1988), Hall (1988), and Catherine J. Morrison
(1990), which represent the range of values typically
found in the literature, from the highest (1.61, in
Domowitz et al., 1988) to the lowest, (1.30 in Morrison,
1990), with the estimate in Hall (1988), 1.37, somewhat
in the middle (note that Hall estimates a value-based
markup directly). We also experimented with lower and
higher values of /i, and the results did not change
substantially.

' Other measures of the cyclical position of the econ-
omy, such as the unemployment rate or the ratio of trend
output to actual GDP, give very similar results.

bor taxation includes the following taxes: di-
rect taxes paid by households, social security
taxes paid by employers and employees, and
payroll taxes. Note that direct taxes include
mainly income taxation, since the breakdown
between labor and other income taxation is
available only for a few countries.* Later on,
we discuss some interesting results we ob-
tain when considering direct taxes and social
security taxes separately. C, / , and D are in-
dicator variables denoting the groups of coun-
tries with highly centralized, intermediate, and
decentralized labor markets.

According to Proposition 2, we expect the
coefficients /?, through /S, to be positive and
such that 02 > P\ and P2> PJ- The relation-
ship between Pi and /S., is not determined
a priori: it depends on to what extent an econ-
omywide union in highly centralized countries
internalizes the govemment budget constraint.
We also expect P^ to be negative, as an in-
crease in total factor productivity obviously
leads to a fall in unit labor costs, and Ps to be
positive, since a downturn in economic activ-
ity (an increase in GAP) is likely to lead to
higher unit labor costs because of labor
hoarding.

To estimate our specification, we must rank
countries according to their degree of central-
ization in labor markets. Several indices of this
type are available in the literature. The best
known is by Cahnfors and DriffiU (1988),
which ranks our 14 countries in descending
order of centralization as follows: Norway,
Sweden, Denmark, Finland, Germany, the
Netherlands, Belgium, Australia, France, the
United Kingdom, Italy, Japan, the United
States, and Canada (the Calmfors-Driffil index
also ranks three more countries—Austria,
New Zealand, and Switzerland—which, how-
ever, do not appear in our sample).

Each country is assigned a score depending
on: (i) the level at which wage negotiations
occur (from 3, for wage negotiations at the
national level, to 0, for wage negotiations at
the enterprise level), and (ii) the number of
central union confederations and of central

* Note that, if the wage were bargained rather than set
by a monopoly union, even taxes on property and on non-
labor income would be shifted.
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employer confederations (from 3, for one con-
federation, to 1, if there is no central organi-
zation). Thus, this index captures very closely
two key factors of our model, namely the num-
ber of, and the degree of coordination among,
unions, and therefore the extent to which
wages move together in different firms or sec-
tors. In addition, the Calmfors-Driffill index
has the advantage that it also takes into ac-
count the same two factors on the employers'
side, which is appropriate for our purposes be-
cause the coordination of wage movements
across firms in a given sector depends on the
extent of coordination of both unions and the
employer organizations.^

The rationale behind the construction of the
Calmfors-Driffill index clearly reveals a fun-
damental distinction between three groups of
countries in our sample: "In Canada, the US,
Japan, Switzerland, UK, France and Italy,
wage bargaining is ... mainly at the enterprise
level, although there are certain elements of
industry bargaining in the latter three coun-
tries." (Calmfors and DriffiU, 1988 p. 16.)
' 'At the other extreme are the Nordic countries
and Austria with centralized bargaining be-
tween national trade union movements and
employer federations. In between, there are
countries such as Germany, Belgium, and the
Netherlands, where bargaining occurs at the
industry level" (p. 14). "The least transparent
systems occur in New Zealand and Australia,
which have ingredients of both centralization
and decentralization" (p. 17).* Of the other
countries, only the position of France seems
subject to some uncertainty, as the elements of
industry-wide bargaining might make its sys-
tem closer to that of Belgium or Germany
rather than the United States or Canada (see
the discussion in Calmfors and DriffiU, 1988).

' Formally, the employer side could be easily incor-
porated in our model if the wage were decided by bar-
gaining between unions and associations of employers in
each sector, as we assumed in a previous version of the
paper.

* The reason for the uncertainty surrounding the Aus-
tralian case is that, although negotiations take place mainly
at the enterprise level, some coordination takes place in-
directly through arbitration courts that tend to enforce
common norms. See John P. Windmuller et al. (1987) for
a description of the Australian labor market from the
195O's tothemid-1980's.

Thus, with the possible exceptions of Aus-
tralia and France, the composition of the three
groups appears to be rather uncontroversial.^
The first group of more centralized countries
includes Norway, Sweden, Denmark, and Fin-
land, with largely economywide negotiations
and the involvement of the govemment; the
second group of countries includes Germany,
the Netherlands, and Belgium, with an inter-
mediate level of centralization and mainly
industry-based negotiations. The third group
of decentralized countries includes Canada,
the United States, Japan, Italy, the United
Kingdom, France, and Australia, with mainly
enterprise-level negotiations.'"

The criteria used for the construction of the
Calmfors-Driffil index are very similar to
those underlying the indices of Phillipe C.
Schmitter (1981) and David R. Cameron
(1984), who however take into account only
the union side. Interestingly, using either of
these two indices would generate exactly the
same grouping of countries as the Calmfors-
Driffill index. Recently, Richard Layard et al.
(1991) have constructed three indices, aimed
at capturing the coverage of wage negotia-
tions, the coordination among unions, and
among employers' organizations. If one sums
the three scores for each country, the resulting
ranking has only minimal differences with that

' A reading of more descriptive, but more detailed,
contributions (e.g., Flanagan et al., 1983, and Windmuller
et al., 1987) also supports this composition rather
unequivocally.

'" A second method of testing our hypothesis consists
in intei'acting our tax variable with the index of centrali-
zation. However, our first method, dividing the 14 coun-
tries into two groups, has at least three advantages. First,
any error in constructing the index that implies an erro-
neous ranking of the countries within each group becomes
irrelevant. Second, grouping countries imposes fewer re-
strictions on the shape of the relationship between labor
market centralization and effects of taxation. According
to the second method, the same coefficients govern the
change in the shifting of taxation when going from values
of the Calmfors-Driffill index of, say, 1 to 2 as when going
from 13 to 14. Finally, under the method we use, changes
over time in the degree of centralization are irrelevant, as
long as they do not cause a country to move from one
group to the other. For these reasons, we prefer to present
results based on our first method; however, the results ob-
tained using the second method are also very supportive
of our model, and are available upon request (see also our
working paper version).
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of the Calmfors-Driffill index, and indeed
would give rise once more to exactly the same
grouping of countries.

A second important issue concerns possible
variations over time in the degree of centrali-
zation of the labor market in a given country.
This aspect is particularly difficult to quantify
because none of the existing indices takes ex-
plicitly into account the time dimension. How-
ever, several observers have noticed a rather
general trend towards decentralization in
many countries in the 198O's." For instance,
in France in the 198O's there has been a strong
movement from industry-level to enterprise-
level bargaining. A similar tendency has been
evident since the mid-1970's in the United
Kingdom (Windmuller et al., 1987 p. 102).
However, in all these cases these changes over
time do not affect our grouping of countries,
as they occur within the group of decentralized
countries.'^

We use three sources of data, all from the
OECD. The Intersectoral Database (1995)
contains data on value added at current and
constant prices, employment, total compensa-
tion, and the capital stock for the 14 countries
of our sample. The advantage of this source is
twofold: it has been designed to ensure as
much consistency as possible across countries,
and it contains data on sectoral capital stocks.
Thus, this source allows us to construct two
consistent series on unit labor costs and total
factor productivity in the manufacturing sec-
tor. The Revenue Statistics of OECD Member
Countries (1994) is our source of data for so-
cial security taxes and payroll taxes. Finally,
the Economic Outlook Database (1995) con-
tains all the other data we use in this paper,
such as all govemment expenditure variables,
indicators of the cycle, direct taxes on house-
holds, etc.

'' See Windmuller et al. (1987) and Organization for
Economic Cooperation and Development (1994) for more
details on recent developments in labor markets in the
OECD area.

'̂  Possibly the only two exceptions to this trend toward
decentralization are Italy and Australia, where there are
signs of a movement from enterprise-level to industry-
level bargaining in the 198O's. In both cases, however,
because of the complexities of the bargaining process,
these changes are particularly difficult to assess (see
Windmuller et al., 1987).

B. Estimation Results

Table 2 presents several variants of the basic
specification (9). All the variables that appear
in (9) are expressed in relation to a trade-
weighted geometric average of all the other
countries in the sample, with weights equal to
their 1980 trade shares. We construct unit la-
bor costs in manufacturing by dividing total
compensation by real value added, and then
we convert each country's unit labor costs into
a common currency by using the nominal
exchange rate. Our benchmark specification
includes year and country dummies. Because
of the high persistence of the data, we log-
difference all variables in all regressions.

In column 1, labor taxation is constrained to
have the same effect on multilateral unit labor
costs in all countries: the estimated coefficient
of LABTAX is 0.15, with a /-statistic of 1.45.
Column 2 shows that, consistent with the re-
sults of Section II, this coefficient hides a sub-
stantial difference between the three groups of
countries: the estimate of P2, the coefficient of
labor taxation in the intermediate group of
countries, is 0.75, much higher and much more
significant than the estimates of P, and /Sj,
which are 0.20 and 0.04, respectively. A stan-
dard F-test on the equality of P2 and P^, has a
/7-value of 2.7 percent. The difference be-
tween P] and P2 is also significant at the 10-
percent level, as the corresponding F-test has
a /7-value of 8.6 percent. The coefficients of
the other two variables also have the expected
signs: TFP has a large and very significant
negative effect on unit labor costs, while GAP
has a positive and significant effect.

In column 3 we control for the wage com-
ponent of govemment consumption, CGW,
and its nonwage component, CGNW, both as
shares of GDP. The former, which includes
items like salaries of govemment employees,
teachers etc., captures the production of labor-
intensive government services. The latter,
which includes items like the purchase of
goods for the army, expenditure on infrastruc-
ture, etc., captures mainly the purchase of
goods produced by the private sector or the
production by the govemment of goods that
are not, in general, particularly labor intensive.
Therefore, CGW should have a bigger effect
on unit labor costs than CGNW. Column 3 in
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TABLE 2—FISCAL POLICY AND RELATIVE UNIT LABOR COSTS

TFP

GAP

LABTAX

C LABTAX

I LABTAX

D LABTAX

CGW

CGNW

year dummies?

country dummies?

nobs

R"

(1)

-0.73
(5.85)

0.72
(2.45)

0.15
(1.45)

—

—

—

—

—

yes

yes

281

0.09

(2)

-0.73
(5.92)

0.69
(2.35)

—

0.18
(1.14)

0.62
(2.28)

-0.19
(0.13)

—

—

yes

yes

281

0.10

(3)

-0.70
(5.58)

0.43
(1.21)

—

0.20
(1.21)

0.75
(2.72)

0.04
(0.28)

0.22
(0.92)

-0.11
(0.96)

yes

yes

276

0.09

(4)

-0.61
(5.26)

0.45
(1.32)

0.21
(1.27)

0.68
(2.51)

0.11
(0.73)

0.10
(0.46)

-0.09
(0.81)

yes

no

276

0.09

(5)

-0.69
(5.73)

0.41
(1.20)

0.24
(1.49)

0.63
(2.48)

0.09
(0.62)

0.24
(1.02)

-0.13
(1.22)

no

yes

276

0.15

(6)

-0.73
(5.58)

0.44
(1.16)

—

0.18
(1.06)

0.71
(2.61)

0.04
(0.24)

0.28
(1.08)

-0.12
(1.03)

yes

yes

256

0.10

(7)

-0.65
(5.20)

0.36
(0.93)

—

0.16
(1.01)

0.70
(2.66)

-0.01
(0.07)

0.35
(1.09)

-0.02
(0.14)

yes

yes

259

0.10

Notes: Dependent variable: multilateral unit labor costs, f-statistics in parentheses. All variables in the regressions are
log-differenced. C is a dummy variable taking the value 1 in the group of centralized countries, and 0 elsewhere. Countries
in group C include: Norway, Sweden, Denmark, and Finland. / is a dummy variable taking the value 1 in the group of
countries with intermediate degree of centralization, and 0 elsewhere. Countries in group / include: Germany, the Neth-
erlands, and Belgium. D is a dummy variable taking the value 1 in the group of decentralized countries, and 0 elsewhere.
Countries in group D include: Australia, France, the United Kingdom, Italy, Japan, the United States, and Canada. TFP:
total factor productivity; GAP: ratio of potential GDP to actual GDP; LABTAX: ratio of direct taxes on households plus
social security plus payroll taxes to GDP; CGW: ratio of wage govemment consumption, deflated by the deflator of
' 'Producers of Govemment Services," to real GDP; CGNW: ratio of nonwage govemment consumption to GDP. Column
(6): France is excluded from the sample. Column (7): Australia is excluded from the sample. Sources: Unit labor costs
and total factor productivity in manufacturing: Intersectoral Database, OECD (1995); all other variables: Economic
Outlook Database, OECD (1995).

Table 2 indeed shows that CGW has a larger
coefficient than CGNW, although neither is
significant at conventional levels. Note also
that the coefficient of GAP falls substantially
and becomes insignificant: the reason is that
govemment consumption, which is positively
correlated with unit labor costs, is also coun-
tercyclical, i.e., positively correlated with
GAP, both because when GDP falls the de-
nominator of CGW and CGNW falls, and be-
cause government consumption might be used
for stabilization purposes. In any case, it is im-
portant to note that the coefficients of the labor

tax rate remain practically unaffected after
controlling for govemment consumption.'•'•'''

" The effects of govemment consumption on the rela-
tive price of nontradables to tradables has been the subject
of renewed interest in recent years. Research by Kenneth
A. Froot and Kenneth Rogoff (1991) and De Gregorio et
al. (1994) finds, to different degrees, empirical support
for the classic Bela Balassa (1964) result that govemment
consumption, which typically falls more heavily on labor-
intensive, nontraded services and goods, causes an appre-
ciation of the relative price of nontradables by increasing
the demand for labor in the economy. In contrast to this
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From now on, column 3 will be our standard
specification. To check the robustness of our
results, we reestimate this specification witb
the two remaining possible combinations of
year and country dummies (columns 4 and 5).
In all tbese cases, tbe coefficients of labor tax-
ation cbange only minimally.

Wbat is tbe economic significance of tbe re-
sults tbat emerge so far? During tbe 1965-
1990 period, tbe average value oiLABTAX in
tbe group of countries witb intermediate levels
of centralization was 25.2 percent, witb a stan-
dard deviation of 5.9 percent. Tbe average es-
timate of tbe coefficient of ILABTAX in our
bencbmark specification in Table 2 is 0.68,
witb very bttle dispersion. Using tbis value,
wben LABTAX in tbese countries increases by
1 percent of GDP to 26.2 percent, relative unit
labor costs increase by 2.70 percent (2.70 =
0.68/0.252). Wben LABTAX increases by one
standard deviation, relative unit labor costs in-
crease by a sizable 15.92 percent. Tbese values
are large, if one considers tbat it is not uncom-
mon to observe movements in tbe sbare of
taxes in GDP of several percentage points, par-
ticularly in countries tbat are adjusting tbeir
budgets.

As we discussed in tbe previous subsection,
tbe composition of tbe two groups of countries
according to tbe degree of labor market cen-
tralization seems relatively uncontroversial,
except possibly for tbe positions of France and
Australia, tbat are sligbtly more difficult to cat-
egorize. Hence, in column 6, we exclude
France from tbe sample; in column 7, we ex-
clude Australia. As one can see, in botb cases
all tbe coefficients are virtually unaffected. As
our discussion in subsection A of tbis section
suggests, tbe group of decentralized countries.

research, we estimate here the effects of government con-
sumption on relative unit labor costs in the tradable sector.

'"* Besides wage government consumption, another type
of expenditure might have direct effects on unit labor costs
in this model, over and above the effects of taxation. Spe-
cifically, any redistribution of income to the unemployed
which increases the unions' reservation utility increases
unit labor costs. The correct variable to test for this chan-
nel would be the replacement ratio. However, at the mo-
ment we do not have a long enough time series of yearly
data on replacement ratios in the 14 countries of our
sample.

D, migbt also conceal some difference be-
tween Canada, tbe United States, and Japan on
one band, and France, Italy, and tbe United
Kingdom on tbe otber, witb Australia some-
wbat in between. Hence, we also split our
group D of decentralized countries into group
DI, wbicb includes Canada, Japan, and tbe
United States, and group D2, whicb includes
Australia, France, Italy, and tbe United King-
dom. One would expect tbe coefficient of
D1 • LABTAX to be smaller tban tbat of
D2 • LABTAX: tbis is indeed tbe case, altbougb
neitber coefficient is significant.

rv. Sensitivity and Robustness

In Table 3 we perform some furtber sen-
sitivity and robustness analysis. One migbt
argue tbat year-to-year variations in taxation
are unlikely to be refiected in increases in unit
labor costs in tbe same year, and tberefore
tbat tbe model migbt simply be capturing tbe
effects of tbe cycle on botb unit labor costs
and taxation. Note, bowever, tbat in itself tbis
problem could not account for tbe asymmet-
ric response of unit labor costs to taxation in
tbe tbree groups of countries. In any case, to
address tbis issue, in column 1 of Table 3 we
bave run tbe same regression as in column 3
of Table 2 witb tbe rates of cbange of non-
overlapping two-year averages ratber tban
witb yearly cbanges. As one can see, our re-
sults are, if anytbing, reinforced. In column
2, tbe dependent variable is tbe rate of cbange
of unilateral, ratber tban multilateral, unit la-
bor costs: in otber words, we do not divide
eacb country's unit labor costs by a weigbted
average of its trading partners. Correspond-
ingly, tbe rigbt-band-side variables also are
not divided by a weigbted average of tbe trad-
ing partners. Tbe coefficient estimates are
very similar to tbose of column 3 in Table 2.

So far, we bave run all our regressions in
log-differences. Tbis was motivated by tbe
bigb persistence of tbe data. Moreover, it must
be empbasized tbat, because we bave an un-
balanced panel, our regressions witb multilat-
eral unit labor costs cannot be run in
log-levels, as tbe coefficient estimates would
depend on tbe base year one assumes for tbe
computation of tbe two index variables tbat
appear in tbe regressions, unit labor costs and
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TFP

GAP

C-LABTAX

I LABTAX

D LABTAX

CGW

CGNW

nobs

THE AMERICAN ECONOMIC REVIEW

(1)

-0.43
(2.27)

0.37
(0.62)

0.29
(1.01)

1.11
(2.31)

-0.05
(0.18)

0.44
(1.16)

-0.17
(0.79)

125

0.04

TABLE 3—ROBUSTNESS

(2)

-0.71
(4.99)

0.37
(0.93)

0.26
(1.50)

0.80
(2.62)

0.14
(0.91)

0.21
(0.80)

-0.06
(0.48)

276

0.61

(3)

-0.29
(2.45)

0.87
(2.14)

0.25
(1.44)

0.98
(4.14)

0.18
(1.03)

0.09
(0.34)

0.22
(1.42)

290

0.998

(4)

-0.75
(5.91)

0.46
(1.25)

-0.02
(0.11)

0.56
(1.77)

-0.08
(0.54)

0.26
(1.07)

-0.10
(0.89)

273

0.09

DECEMBER 1997

(5)

-0.75
(4.18)

0.39
(0.87)

0.14
(0.49)

0.77
(2.01)

-0.04
(0.19)

-0.09
(0.26)

-0.12
(0.79)

141

0.07

Notes: Dependent variable: multilateral unit labor costs, f-statistics in parentheses. All
variables in the regressions are log-differenced. All regressions include year and country
dummies. (1)—same as column (3) in Table 2, but observations are two-year averages;
(2)—dependent variable: rate of change of unilateral unit labor costs, expressed in a com-
mon currency; (3)—same as (2), but variables are in log-levels rather than log-differences,
and country-specific time trends are included; (4)—tax revenues divided by wages; (5)—
tax revenues divided by wages, excluding 1981 to 1990. Sources: see Table 2.

total factor productivity. The basic intuition is
the following. Evaluating an index variable at
two different base years causes the two result-
ing series to differ by a multiplicative constant.
After taking logarithms, the two series would
differ by an additive constant, which would be
picked up by the country-specific intercept.
However, this is no longer the case when the
index variable is constructed as an index di-
vided by a weighted average of the same index
in other countries, as our series on multilateral
unit labor costs is constructed, and not all the
countries are included every year in the
weighted average. In this case, the difference
between the same index variable evaluated at
two different base years is not just a multipli-
cative constant.

However, this issue does not arise when we
use unilateral unit labor costs, as in column 2
of Table 3. Therefore, we can now run our
regression in log-levels. Our results are virtu-
ally unchanged: the coefficients of LABTAX in

the three groups of countries are very similar
in columns 2 and 3. The only difference is that
now the coefficient of TFP is smaller in ab-
solute value in the regression in levels than in
first-differences (0.29, against 0.71). The rea-
son is that the former includes country-specific
time trends, which capture the upward trend
in total factor productivity over time.

In columns 4 and 5 of Table 3 we construct
our measure of taxation by dividing tax reve-
nues by total wages and salaries, rather than
GDP. First, one may argue that total wages and
salaries is the correct measure of the tax base
for our measure of taxation, that includes
mainly labor taxes. Second, using GDP might
induce an upward bias in the estimates of the
tax coefficients. Consider the simplest regres-
sion we have displayed so far, in column 1 of
Table 2, where the tax variable on the right-
hand side was constructed as tax revenues di-
vided by nominal GDP. The dependent
variable is constructed as total nominal com-
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TABLE 4—ALTERNATIVE TAX MEASURES

TFP

GAP

CINCTAX

IINCTAX

DINCTAX

CSSTAX

ISSTAX

DSSTAX

CGW

CGNW

nobs

(1)

-0.73
(5.87)

0.43
(1.19)

0.16
(1.02)

0.34
(1.94)

-0.02
(0.24)

—

—

—

0.23
(0.92)

-0.08
(0.68)

276

(2)

-0.74
(5.99)

0.48
(1.31)

—

—

—

-0.04
(0.77)

0.57
(2.19)

0.04
(0.31)

0.27
(1.12)

-0.07
(0.67)

276

(3)

-0.74
(5.83)

0.43
(1.20)

0.18
(1.15)

0.28
(1.60)

-0.03
(0.29)

-0.05
(0.93)

0.49
(1.89)

0.08
(0.38)

0.26
(1.06)

-0.05
(0.47)

276

Notes: Dependent variable: multilateral unit labor costs, t-
statistics in parentheses. All variables in the regressions
are log-differenced. All regressions include year and coun-
try dummies. INCTAX: direct taxes on households, di-
vided by GDP; SSTAX: social security and payroll taxes,
divided by GDP. Sources: see Table 2.

pensation divided by real value added in man-
ufacturing. Because nominal GDP and real
value added in manufacturing are highly cor-
related, the positive estimated relationship be-
tween the tax rate and unit labor costs might
be capturing the fact that two highly correlated
variables appear at the denominator of the two
variables on the two sides of the regression.

By defining the tax rate as tax revenues
divided by total wages and salaries, we have,
if anything, the opposite problem: two
highly correlated variables—total wages
and salaries in the economy and total com-
pensation in manufacturing—appear at the
denominator and the numerator, respec-
tively, of the two variables on the right-hand
side and the left-hand side. Thus, one could
interpret the estimated coefficients of the

wage- and GDP-based tax rates as the lower
and upper bounds, respectively, of the effect
of labor taxation on unit labor costs. Hence,
in column 4 of Table 3 we construct our vari-
ahle LABTAX as the share of tax revenues to
total wages and salaries. The dependent vari-
able is always multilateral unit labor costs.
There is still a substantial difference in the
estimated coefficients of the three groups,
but as expected on the basis of the foregoing
discussion, both the size and significance of
the coefficient of I LABTAX fall.

We now tum to the issue of subsample sta-
bility. For brevity, we discuss this issue in the
context of the regression with the tax variable
defined as share of wages, rather than GDP.
However, the conclusions of this part also ap-
ply to the regressions with the GDP-based tax
variables. In column 5 of Table 3, we reesti-
mate regression 4 leaving out the last decade
in our sample, the 198O's. There are two
a priori reasons why our results might be af-
fected by the inclusion or exclusion of this de-
cade. First, for most countries the yearly
variability of the rate of change of the multi-
lateral nominal exchange rate increased sub-
stantially during the 198O's (see our working
paper version). This is tme even for most
countries that participated in the European
Monetary System during this period." The
higher variability of the nominal exchange rate
might increase the noise in the relationship we
are trying to estimate. The second reason is the
general movement toward decentralization
that we discussed above. If one reestimates our
model without the 198O's, as in column 5 of
Table 3, the point estimates of the coefficient
of C2 LABTAX increases substantially, from
0.56 to 0.74, and is now significant at the 5-
percent level.

Finally, in Table 4 we test the corollary to
Proposition 2 that we discussed in Section n.

" Note that the foregoing statements refer to the yearly
variance of the nominal exchange rate, and therefore also
reflect the frequent discrete realignments of the fixed par-
ities of several currencies that were a widespread feature
of the European Monetary System until 1987. This is en-
tirely consistent with the nominal exchange rate being less
variable in the 198O's at higher frequencies, which is cer-
tainly true for those countries that participated in the Eu-
ropean Monetary System.
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subsection D, by dividing total labor taxation
into direct taxes on households, INCTAX, in
column 1 and social security contributions and
payroll taxes, SSTAX, in column 2. As we ar-
gued above, the difference between the coef-
ficients of the tax rate for the C and / countries
is likely to be larger for the latter type of taxes
than for the former. This is indeed home out
by our estimates: the difference between the
estimates of Pi and P2 is large and significant
at the 5-percent level in the case of social
security taxes (column 2), much smaller and
insignificant in the case of direct taxes (col-
umn 1). The same pattem emerges even when
social security taxes and direct taxes are in-
cluded separately in the same regression, as in
column 3.

V. Discussion and Conclusions

Several features of the model deserve further
discussion. The model assumes that both the
labor and the goods markets are imperfectly
competitive. It is important to separate clearly
the role of each of these two assumptions. In a
competitive labor market, taxation could still
affect the supply of labor if the individual labor
supplies were elastic. Empirically, however,
one would not expect large effects of fiscal pol-
icy through this channel, since the elasticity of
the individual supply of labor is generally con-
sidered to be quite low (see for instance John
Pencavel, 1986). More importantly, allowing
for noncompetitive labor markets becomes cm-
cial if one wants to study, as we do in this paper,
the role of institutional factors in the transmis-
sion of the effects of taxation. In fact, our for-
malization, that allows for the number of unions
to vary, essentially includes competitive labor
markets and highly centralized labor markets as
particular cases.

Notice that, with labor unions, the aggregate
labor supply becomes elastic, even if the in-
dividual labor supply continues to be inelastic.
In other words, at an intemal solution those
union members that are employed supply all
their fixed endowment of labor £, while un-
employed workers do not work. As it is well
known, ex ante workers are better off orga-
nized in a union than in a competitive labor
market, for the obvious reason that a union can
exploit its monopoly power. Ex post, of

course, those union members that remain un-
employed would prefer to work at the com-
petitive wage, but are prevented from doing so
by the presence of the unions.

Unlike the assumption of noncompetitive la-
bor markets, the assumption of imperfectly com-
petitive goods markets is not critical to many of
our results. We could have obtained similar ef-
fects of fiscal policy on wages under the as-
sumption of perfect competition in the goods
market. However, for unit labor costs to respond
to taxation, one would have to depart from the
standard Cohb-Douglas production function,
and use a production function with elasticity of
substitution less than 1. This setup, coupled with
the other two features of our model—unionized
labor markets and the existence of different
sectors—would be practically untractable ana-
lytically. In addition, the assumption of monop-
olistic competition with a CES utility function
of the Dixit-Stiglitz type lends itself naturally to
the definition of sectors and the analysis of sec-
toral unions. Thus, we feel that our framework
has two main advantages over the most natural
altematives. The simplicity of the production
side allows one to enrich its labor market and
fiscal policy aspects, and to still derive a tracta-
ble closed-form solution.

A particularly important point that we left
out of our discussion is the endogenous deter-
mination of policies. In our paper redistribu-
tive fiscal policies are exogenous. A more
complete treatment should show how the dif-
ferent groups interact to generate such policies
in a political equilibrium. Our model, that im-
plies meaningful confiicts of interest among
groups and sectors, can be a useful stepping-
stone in this direction.

Endogenizing fiscal policy in our model
could also be useful in the context of the lit-
erature on tax competition. Such an extension
is likely to be nontrivial, for at least two rea-
sons. First, it is clear that the repercussion ef-
fects of fiscal policy, and therefore the
equilibrium vectors of fiscal policies, now de-
pend on the structure of labor markets in all
competing countries, which generates a very
large set of possible cases. Second, the litera-
ture on intemational fiscal policy coordination
often emphasizes the incentives to use fiscal
policy to influence the nominal exchange rate
and therefore prices and demand. A meaning-
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ful analysis of nominal exchange rates requires
introducing nominai rigidities, which again
would generate a large set of possible cases
because the effects of nominai rigidities would
also depend on the structure of labor markets
in all countries. For all these reasons, we can-
not pursue this extension here. However, we
believe our model can be a useful starting
point for the analysis of these issues.

Finally, our model seems well equipped to
deal with issues of fiscal adjustments and fiscal
reforms. As we show in Alesina and Perotti
(1995, 1997) on a sample of 20 OECD coun-
tries over the 1960-1992 period, fiscal adjust-
ments have very different characteristics—in
terms of their success in reducing the debt/
GDP ratio permanently, and in terms of their
correlation with changes in relative unit labor
costs, investment, unemployment, etc.—
depending on whether they are achieved by in-
creasing certain types of taxes rather then re-
ducing certain types of expenditures. For
instance, for a given reduction in the budget
deficit, multilateral unit labor costs fall substan-
tially if the fiscal adjustment is obtained
through a cut in wage government expenditure,
while they actually increase if the adjustment is
implemented mainly via direct tax increases.
Similar considerations hold for the change in
the unemployment rate and in investment.
These and other results are consistent with the
model we have presented in this paper, or some
immediate extension of it that incorporates
investment.

APPENDIX

PROOF OF PROPOSITION 1:
Consider the first-order condition of the un-

ion when there are J unions. In a symmetric
equilibrium, it can be written as:

(A2)

(Al)

= 0,

where yj is the elasticity of P to Wj (or, equiv-
alently, Pj) when there are J unions, and ê  is
the absolute value of the elasticity of labor de-
mand to w,:

+ (I/a*) 1 -a

Sj = a - {a - l)yj.

To simplify the notation, we set SER = 0 from
now on. Let TJ^ be the elasticity of the equi-
librium wage to the tax rate. Part (i) of Prop-
osition 1 states that -q^ is positive. Part (ii)
states that dri^JdJ is negative.

The proof of part (i) is immediate. We have:

^^^^ . . dw . dH IdH
(A3) sign 7,^ = sign — = -sign —J —

from the implicit function theorem. From the
second-order conditions of the problem of the
union, we know that dHldw < 0. Also, clearly
dHldr > 0 (recall that 1 - ê  - y^ is nega-
tive). Therefore, 77^ > 0.

To prove part (ii), it is useful to simplify
the notation by defining the two new variables
n = ( w / a ) ' - 7 ( ( w / a ) ' - ' ' + ( I / a * ) ' " " )
and A = \ - EJ - yjizj = cr - 1 — (CT —
l)T\IJIa - {a - l ) n / y . The equilibrium
condition (Al) can then be rewritten as:

(A4) H=aT\"'-''i\-T)A+R = O.

Differentiating with respect to r and w, we
have, after some passages:

d log n ,̂ T
X ^ dlog w = ,

O log W 1 — T

where

(A6)
d\o%A

n/7
{a -{(J - l )n/ / )

X (CT - 1 - (CT - 2 )n /7 )

> 0
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is increasing in n and decreasing in J, and

diogn
(A7)

dlog w

- ' - ( I / a * ) - - '
< 0

is decreasing in w. Note also that d log A/d
log n is smaller than I/(a - 1), so that the
term in brackets in (A5) is negative.

Now consider two values of J, 7,, and J2,
with J2 > Ji. We want to show that dlog w
from (A5) is larger when J = J,. Since
w(y,) < w(J2), from (A7) dlog n/dlog w
is smaller, in absolute value, when J = J,.
A sufficient condition for our result to hold
is therefore d log A/d log n to be larger,
when 7 = 7|. In this case, the term in brack-
ets in (A5) would also be smaller, in abso-
lute value, when J = Ji. For a given
percentage increase in r, dlog w would then
have to be larger when 7 = 7,. In fact, from
(A6) 9 log A/9 log n is larger, in absolute
value, when 11/7 is larger, which is indeed
the case when 7 is smaller.
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