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Abstract of the Thesis:

Tax Progressivity, Labour Markets and Growth.

Public finance solutions to high unemployment in Europe have often been advocated during the past years. When
unemployment benefits are not taxed, for instance, lower average labor taxes reduce the replacement ratio, and unions
are willing to accept lower pre-tax wages because the net income loss from employment increases (see Pissarides
[1998], Lockwood and Manning [1993]). However, as many argue (see for example Serensen [1997]), several potential
distortions such as human capital formation and disincentives to work effort are related to a strongly progressive
taxation system. Indeed, with the so called "skilled-biased technological change" and the consequent increase in wage
(income) inequality, governments in charge pay more attention to the growth effect of redistributive policy.

The first two chapters of this thesis focus on the relationship between labour tax progressivity and the labour market.
The third chapter analyses the growth's effects of a progressive labour taxation system.

In the first chapter we present a general equilibrium, overlapping generations (OLG) model in which labour supply is
endogenous and the labour market is fully unionised. The theoretical model and a calibration exercise for Italy and the
US, cast some doubt on the view that powerful unions are able to shift the tax burden onto firms. However, our policy
experiments find also some evidence in favour of the Daveri and Tabellini's [2000] hypothesis according to which an
economy's poor employment performance can be related to labour taxation.

The second chapter presents a theoretical model and an empirical investigation over Italy on the relation between
progressive labour taxation and wage determination. We add to the current literature another economic mechanism
which builds on the strategic interactions among unions and which helps generating a positive relationship between
wage determination and changes in the marginal tax rates. The empirical evidence indeed shows that higher tax
progressivity increases pre-tax wages in Italy.

Finally, the third chapter of this thesis models the individuals' investment in physical capital and education decisions in
presence of borrowing constraints and a progressive taxation system. The empirical evidence for 15 OECD countries
suggests that higher redistribution affects growth conditioning on the degree of tax progressivity and the taxation level.
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Introduction

Public finance solutions to high unemployment in Europe have often been advocated
during the past years. When unemployment benefits are not taxed, for instance, lower
average labour taxes reduce the replacement ratio, and unions are willing to accept lower
pre-tax wages because the net income loss from employment increases (see Pissarides
[1998], Lockwood and Manning [1993]).

However, as many argue (see for example Sgrensen [1997]), several potential distor-
tions such as human capital formation and disincentives to work effort are related to a
strongly progressive taxation system. Indeed, with the so called “skilled-biased techno-
logical change” and the consequent increase in wage (income) inequality, governments in
charge pay more attention to the growth effect of redistributive policy.

On the one hand, the first two chapters of this thesis aim at analysing the relationship
between a progressive taxation system and the labour market. On the other, the third
chapter will focus on the growth’s effects of a redistributive policy such as an increase in
the personal income tax progressivity. 4

. The view that labour taxation was the main source of high European unemployment
was particularly popular in the mid-1980s. However, the study conducted by Bean,
Layard and Nickell [1986] succeed only partially. As recently argued by Daveri and
TaBellini [2000], this pessimistic result could be explained by the fact that Bean and co-
authors used cross - section data and ignored the correlation of these variables over time.
More recent studies by Scarpetta [1996], Nickell and Layard [1999], Daveri and Tabellini
[2000] and Brunello, Lupi, Ordine and Parisi [2001], that use time varying data, have



documented a significant positive relationship between unemployment rates and average
labour taxes.

Malcomson and Sartor [1987] developed the relationship between wage determina-
tion and tax progressivity which shows that, within imperfect labour markets, if labour -
taxation is progressive, following an increase in the sole marginal tax rate, unions re-
duce pre-tax wages on the basis of a “union wage moderation (substitution) effect”. This
substitution effect weighs the increasing wage pressure in terms of the cost of foregone
employment. Under the assumption of a progressive taxation system, the post-tax wages
elasticity with respect to pre-tax wages is smaller than one. This implies that following
an increase in the marginal tax rate holding constant the average, the marginal benefit
of increasing the wage is reduced whereas the marginal cost is invariant. That is, when a
union contemplates the possibility of a net wage hike, it has to consider that say for a 1%
increase in the utility of each employed union member the pre-tax wage increases by %
This implies that the expected employment loss associated to the higher after tax wage is
£, where ¢ is the elasticity of labour demand (see Calmfors [1995]). When progressivity
increases (v declines), the employment cost of a higher take home wage increases, and
this higher cost induces the union to moderate its wage claims.

Drawing on the contribution of Malcomson and Sartor, Lockwood and Manning [1993]
further discuss the implications of a progressive taxation system on unions’ wage-setting
behaviour. Koskela and Vilmunen [1996] derive the effects on wages and employment of a
revenue neutral increase in tax progressivity by using three popular models of trade union
behaviour: the Monopoly Union, the “Right to Manage” and the Efficiency Bargaining
model. They show that a revenue neutral increase in tax progressivity‘ unambiguously
decreases the wages and increases employment. Further, Koskela and Schéb [1999] show
that the equivalence between personal income tax rates and payroll taxes ceases when

the two tax bases differ because of the presence of tax allowances!. In particular, under

1The presence of tax allowances implies that the employee’s tax base is narrower than the employer’s
tax base.



the assumption of a “right to manage” wage bargaining process, a revenue neutral tax
reform which raises the marginal personal income tax rate and reduces the payroll tax
rate decreases the gross wage and leads to higher employment.

Number of papers within this literature present static, .partial equilibrium models
and assume that labour supply is exogenous. Therefore, given wage determination, they
basically derive employment effects as residuals from the labour demand.

More recently, several contributions have gone forward in considering the implications
of tax progressivity on wage setting and employment when labour supply is endogenous.
Holmlund and Kolm [1995], Calmfors [1995], Fuest and Huber [2000] and Hansen, Ped-
ersen and Slgk [1999] show that, with an endogenous labour supply, a sole increase in the
marginal tax rate has also a “labour supply (income) effect” that may result in increasing
wage pressure given the lower incentive to supply labour services. In particular, Aron-
sson, Lofgren and Sjogren [2002], by developing a dynamic general equilibrium model
with infinitely lived agents, show that an increase in the sole marginal tax rate leads to
a higher real wage and to a lower employment rate.

The first chapter of this thesis considers a general equilibrium, overlapping genera-
tions (OLG) model in which labour supply is endogenous and the labour market is not
competitive. By providing both qualitative and quantitative analyses, this chapter as-
sesses the robustness of existing propositions in an OLG general equilibrium framework
that has not been previously used to address the tax progressivity issue. Furthermore,
moving from a partial to a general equilibrium framework, this chapter will point to the
importance of the “general equilibrium interest rate effect” and its strict dependency on
the OLG structure of the model.

Following a tax shock, inter-temporal decisions of individuals change as well as their
opportunity cost, the real interest rate. As long as the real interest rate changes, firms
modify their decisions on the input choices. This kind of transmission mechanism can
also be found in a Ramsey type model. However, within a Ramsey model the steady

state net of tax real interest rate and capital stock are determined solely by individuals’



rate of time preference and therefore the golden rule of capital is satisfied. In contrast,
within an OLG framework this does not necessarily hold. Thus, effects on consumption,
savings, output and therefore employment of changes in tax progressivity differ-across
the two frameworks. The current OLG setup may amplify the effects of firms’ decisions
on the input choices through its linkage with the supply of capital. Thereby, this chapter
will focus on the interactions among three main transmission mechanisms: a “union
wage moderation (substitution) effect,” a “labour supply(income) effect” and a “ general
equilibrium interest rate effect”.

Since the qualitative analysis of the model seems to suggest that wage and employment
effects of progressive taxation are likely to be ambiguous, we run some policy experiments
for two countries, Italy and the USA, in order to determine their direction and quantify
their size. Italy was chosen since it is characterised by the presence of strong unions and
a high unemployment rate, and it is meant to represent a typical European Continen-
tal country. The USA, given their low-unemployment experience and their tradition of
weaker unions represent the Anglo-Saxon group.

Our policy experiments find also some evidence in favour of the Daveri and Tabellini’s
[2000] hypothesis according to which an economy’s poor employment performance can
be related to labour taxation. In particular, a 1% decrease in the average personal
income and payroll tax rates has a relevant impact on employment (namely, 0.43% and
0.83%, respectively, for Italy; 0.60% and 0.57%, respectively, for the US). These effects
are strongly related to the interest rate mechanism and to the initial taxation level.

In spite of its popularity, the empirical support of the view that unemployment can
be reduced by cutting average labour taxes has not been overwhelming. Lockwood and
Manning [1993] find that an increase of tax progressivity reduces wage pressure in the UK.
In empirical studies of Italy and Sweden, Malcomson and Sartor [1984] and Holmlund
and Kolm [1995] also find evidence of a negative relationship between tax progressivity
and wage pressure. Sgrensen [1997] provides further evidence on the positive employment

effects of reduced tax progressivity.



On the other hand, Newell and Symons [1993] find that the change in unemploy-
ment between the 1970s and the 1980s is a significantly increasing function of the change
in marginal tax rates over the same period. Hansen, Pedersen and Slgk [1999) present
empirical evidence based on Danish data and distinguish between blue and white collar
workers. They find that a reduction of tax progressivity increases the pre-tax wages of
blue collars but have no significant effects on the pre-tax wages of white collar employees.
Lockwood, Slgk, and Tranaes [2000] also study the Danish case and show that the rela-
tionship between tax progressivity and pre-tax wages is negative for low levels of income
(unskilled workers) and positive for high levels of income (skilled workers).

The second chapter of this thesis presents an empirical analysis which adds to the
existing literature further evidence based on Italian data. We use two datasets. The first
set is a panel of individuals observed before and after the personal income tax reform of
1998, which reduced tax bands and changed tax allowances. The second set is a pseudo
panel of cells, with each cell identified by the industrial sector, gender, age and education,
which covers a much longer time span and includes several tax reforms. Using this second
dataset, we estimate our relation of interest for both the earnings and the hourly pre-tax
wage equations.

With regard to evidence using the panel of individuals, we find that higher marginal
taxes, given the retention rate, significantly increase the pre-tax wage. In the full sample
a 1 percent increase in the marginal tax rate leads to a close to 2 percent increase in
annual earnings. This elasticity is lower for blue collar workers than for white collars.
An increase in average taxes, given marginal taxes, also increases annual earnings, but
the elasticity is significantly lower. In the full sample, a 1 percent increase in the average
tax rate leads to a 0.417 percent increase in earnings. This elasticity is higher among
blue collar workers.

Using instead the pseudo panel dataset, we find that a higher average income tax
retention rate and a lower rate of tax progressivity significantly reduce pre-tax annual

wages, thereby confirming the results drawn from panel data. However, the impact of
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changes in average income taxes and in marginal taxes is significantly lower. In particular,
we estimate that a 1 percent increase in the marginal and in the average tax rates increase
real annual earnings by 0.454 and by -0.016 percent respectively. The hourly pre-tax wage
regression clearly supports the previous findings. In Italy, a country with an-intermediate -
degree of centralization of the wage bargain, higher tax progressivity increases pre-tax
wages, with negative consequences for employment and unemployment.

In all cases the negative coefficient attracted by tax progressivity on pre-tax wages
is not in line with the previous empirical literature, which typically finds a negative
effect. Further it suggests that it is difficult to explain this elasticity exclusively with the
argument that the labour supply effect prevails over the wage moderation effect.

Therefore, this chapter presents further a theoretical framework which adds to the
literature an additional mechanism which builds on the strategic interactions among
unions.

So far this literature has focused either on decentralized (see Lockwood and Manning
[1993]) or on centralized (see Alesina and Perotti [1997]) wage bargaining and has ignored
the interdependence between union wage claims. Typical examples of interdependence
are imitative union behaviour and union rivalry over ”fair” wage differentials across firms
or industries (see Oswald [1979] and Gylfason and Lindbeck [1984]). In this chapter we
show that the explicit consideration of the interdependence of unions adds to the wage
moderation and the labour supply effects a third effect of a change in tax progressivity
on pre-tax wages, which we call a ”strategic interaction” effect. When unions are large
enough to take into account the consequences of a change in their own wage on the
‘average wage, the average wage affects the utility of a union member who quits or is laid
off and individuals care about their relative wage, this strategic interaction effect goes in
the same direction as the labour supply effect and reduces the likelihood that an increase
in tax progressivity can benefit employment and reduce unemployment.

To provide some economic intuition, consider the simplest described above case where

only the wage moderation effect exists. Recalling that in this case, the expected employ-
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ment loss associated to the higher after tax wage is £, where ¢ is the elasticity of labour
demand (see Calmfors [1995]). When progressivity increases (v declines), the employ-
ment cost of a higher take home wage increases, and this higher cost induces the union
to moderate its wage claims. .

In the presence of interdependence between union wage claims, we show that the
increase in the employment cost of a higher take home pay when progressivity increases
is lower the more important is the relative wage effect, the higher the weight of the
average wage in the expected outside opportunities available to union memberé and the
stronger the interaction between the union wage in a given industry and the average
wage.

Provided all these results on the relationship between tax progressivity and the labour
market, the third chapter of this thesis considers how an increase in tax progressivity
affects the economic performance. Indeed, if we wish to advocate a public finance solution
to high unemployment, we need to know the growth’s implications of such a policy.

There is no broad consensus neither on the analysis of the relationship between in-
equality and growth nor on the relationship between redistribution and growth. Though,
this third chapter will focus on this latter issue, it is useful to have a look at the former.

Conventional textbook view suggests that equality has a negative impact on growth.
According to this literature, a more unequal distribution of income is good for incentives
and therefore growth-enhancing. Furthermore, under the assumption of a rising in income
marginal propensity to save, savings, and possibly growth, are positively related to wealth
inequality (see for example, Bourguignon [1981]).

A new challenging literature supports the view that equality may affect growth pos-
itively. The “Fiscal Policy” approach emphasises that more equal societies require less
redistribution. Since redistributive government expenditures as well as distortionary tax-
ation reduce the economy’s rate of growth, more equal economies grow faster. (see Alesina
and Rodrick [1994], Bertola [1993], Perotti [1993] and Persson and Tabellini [1994]).

The “socio-political Instability” approach, posits a positive relationships between

12



equality and growth given that economic growth increases if the socio-political insta-
bility is reduced and more equal societies are more politically stable. (see Alesina and
Perotti [1996], Benhabib and Rustichini [1996], Fay {1993], Gupta [1990] and Svensson .
[1994)).

The “Endogenous Fertility” approach implies that fertility decreases as the income
dispersion is reduced. That is, more equal societies are less fertile. Lower fertility implies
that there are more resources to be allocated within each family. For instance, a lower
fertility rate allows more children to be able to attend school. This leads to a higher
human capital accumulation and therefore to a higher growth rate. Then, the economy
grow faster as fertility decreases (see Barro and Becker [1989], Becker, Murphy and
Tamura [1990]).

Finally, the “Borrowing constraints-investment in education and physical capital” ap-
proach is related to the trickle-down effects of growth (See among the others, Galor and
Zeira [1993], Aghion and Bolton [1997]). Aghion and Bolton [1997] show that in presence
of some imperfections in the capital market derived by moral hazard with wealth con-
straints, redistribution allows more people to have access to the capital market leading
to an improvement of the production efficiency an to a higher speed of the trickle-down
process. However, these effects are temporary if the redistribution policy is one-shot.
Indeed, given that economies characterised by a high enough rate of capital accumula-
tion converges to a unique invariant wealth distribution, only permanent redistribution
policies may have permanent effects. Notice that the interaction between credit market
imperfections and the dynamics of the wealth distribution can also be matter of vconcerns
of business cycle analysis as shown by Aghion, Banerjee and Piketty [1999]. By focusing
on short-run fluctuations, however, this latter study points to the importance of inequal-
ity between savers and investors rather than the rich, the middle income class and the
very poor. As the authors point out, there is no reason why the savers are necessarily
poor (or middle class agent). As a consequence, at least for a short run point of view,

policies targeted to the savers may not reduce overall inequality.
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Galor and Zeira [1993] develop a model where output and investment in human cap-
ital depend on the initial distribution of wealth. The combined presence of an imperfect
capital market and some indivisibilities in the human capital investment function im-
plies that output and investment are temporarily and permanently related to the initial
distribution. Thus, the importance of having a more equal society since the initial dis-
tribution of wealth affects growth through the percentage of individuals who are wealthy
enough to invest (self or bank financed) in human capital. Given that output is affected
both in the short and in the long-run, their framework provides an explanation on the
persistent differences in per capita output across countries. Furthermore, their study
helps accounting for the cross-countries differences in the adjustment process to exoge-
nous shocks as long as the latter depend upon the initial distribution of wealth. Notice,
however, that developed economies characterised by similar percentages of individuals
investing in human capital might converge to a common steady state.

inter-generational earnings mobility, inequality and growth is instead matter of con-
cern of Owen and Weil [1998]. According to their model, even if the economies present
identical taste and technology, different initial wealth distributions can lead to different
steady states with, respectively, high and low output levels.? Equilibria characterised
by higher income levels also have higher inter-generational mobility and lower wealth
and earnings inequality. Fiscal policies do not have permanent effects on growth but
have permanent effects on the output level. Finally, the causal relationship between
inter-generational mobility and growth in per capita income runs both ways. Consider
for instance a fiscal policy which reduces wealth inequality leading to a higher steady
state output level and then focus on the transitional dynamics towards this new steady
state. As long as the economic growth raises and the wage gap between educated and
uneducated workers reduces, the probability that more children of uneducated workers

may have access to the education system increases, leading to more inter-generational

2This implies that their model does not belong to the endogenous growth model category. That is,
their framework does not allow for different steady state income growth rates unless one endogenises the
technological progress.
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mobility. This higher inter-generational mobility is at least in the short run growth en-
hancing since resources are allocated more efficiently. And so on so forth until the new
steady state is reached.

" Benabou [2002] presents a dynamic heterogenous agent model with endogenous effort
and missing credit and insurance markets. He evaluates.the costs and benefits of redis-
tributive policies defined as progressive income taxes or progressive education finance.
The costs of these policies derive from the distortions in agents’ labour supply and/or
savings decisions. Consumptions taxes and investment subsidies are introduced to cor- .
rect for the distortions in the savings decision and therefore savings are restored to their
optimal level. The benefits of these policies are expressed in terms of higher insurance
against the risk of negative shocks and lower credit constraints which do not allow certain
investments. He shows that in order to achieve a higher growth rate, an education finance
redistributive policy always dominates income tax progressivity and transfers. This is
due to the fact that the former policy implies smaller distortions to agents’ effort. The
opposite holds from an insurance point of view.

Further, he develops a new measure of economic efficiency builds on the sum of
consumption-certainty equivalents instead of either aggregating individual incomes and
consumptions (eliminating thus the idiosyncratic uncertainty) or summing up individuals
utilities (introducing then a bias toward the egalitarian allocations). This new efficiency
measure instead can be conceived as a risk-adjusted GDP measure and it is shown to be
maximised at some strictly positive rate of redistribution. This positive rate depends on
the elasticity of labour supply, the variance of the idiosyncratic shocks and on the credit
constraints on investments. Finally, the author also provides some simulations based on a
calibration exercise using empirical parameters estimates. Similar findings are obtained
when considering a redistributive income tax policy or a redistributive school finance
policy: the richest 30% families subsidize the education of the remaining 70%.

Much research has further pointed to the importance of the link between redistribution

and either /both the skill-biased technical change or/and education. For instance, Rehme
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[2002] presents a model where human capital drives economic growth and simultaneously
determines income inequality. He shows that the relationship between growth and pre-tax
and post-tax income inequality is inverted U shaped. Then, a more efficient education
technology determines a higher growth rate and less income redistribution (a. higher
post-tax income inequality). |

The “two-way” interaction between the labour market and the credit market in pres-
ence of asymmetric information is matter of concern of Ghatak, Morelli and Sjostrom
[2001]. They present a static and dynamic economy which generates multiple equilibria:
one characterised by high wages and output and another one where the opposite holds.
Heterogenous in terms of talent economic agents decide the amount to invest on the
extent of the credit rationing. This investment level affects the wage rate on which in
turn depend the individuals’ occupational choice decisions. Therefore, by endogenising
the wage rate as the outside option to bank-financed entrepreneurs, they show that the
amount of collateral required to prevent untalented agents from being attracted by an
entrepreneurial activity is decreasing in the wage rate. Under such assumption one can
obtain an equilibrium characterised by a high wage rate (given a greater labour demand
and a higher amount of investments) and low collateral. The high wage rate encourages
the untalented to become a worker rather than an entrepreneur. The low collateral allows
more talented poor agents to try their luck in the credit market.

Their framework differs from pure coordination failure models (see for instance Mur-
phy, Shleifer and Vishny [1989]) by allowing for some conflicting elements. These elements
in particular depend on the political power of the rich to block the economy in one equi-
librium rather than the other. Under such circumstances it is not longer possible to
rank the Pareto equilibria. However, the potential role of redistributive policies might be
quite huge. In the short run, small changes in the wealth distribution may lead to large
effect on efficiency given that the positive effects on the credit market (e.g. more talent
individuals may have access to the bank loans) and the labour market (e.g. the higher

supply of entrepreneur implies higher investments and wages) reinforces each other.
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Briefly recapping, ambiguous growth effect of a redistributive policy can be easily
generated by introducing in a framework similar to Aghion and Bolton [1997] and Galor
and Zeira [1993] one feature of the Persson and Tabellini [1994] approach such as a
distortionary taxation system.

The same result can be found in Benabou [1996] where greater redistribution leads to
two conflicting effects: on the one hand, it discourages the individuals’ investment rate.
On the other, it relaxes the credit constraints faced by the poor and given the assumption
of decreasing returns to investments allows the less wealthy to earn a higher return. That
is, the economy faces a trade off between costs and benefits of the redistributive policy.

The costs of redistributive policies derive from the distortions in agents’ labour supply
and/or savings decisions. The benefits of these policies are expressed in terms of lower
credit constraints which do not allow certain investment. According to the author, the
growth maximizing tax rate of redistribution is positive and depends on the degree of
pre-tax inequality.

If liquidity constraints are impeding investment by the poor or lower middle class any
form of progressive transfer contributes to relax them. Further, ambiguous growth effects
can be easily obtained by introducing some elements to the model presented in the first
chapter of this thesis.

The main objective of the third chapter of this thesis is to present some empirical
evidence on the growth effects of higher redistribution, proxied by changes in labour tax
progressivity.

Briefly put, most of these papers posit a negative relationship between growth and
inequality suggesting that a redistributive policy might be beneficial for growth3. Of
course, the opposite would hold if the this relationship is instead positive*. Empirical
evidence on the effects of redistribution on growth is not clear-cut. For instance, Perotti

[1993], Alesina and Rodrick [1994] and Persson and Tabellini [1994] find that redistri-

$Notice that the “Fiscal Policy” approach claims for a positive relationship between growth and
equality but suggests a negative effect of redistribution on growth.
4The caveat of the previous note still applies.
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bution affects growth negatively whereas empirical analyses presented by Easterly and
Rebelo [1993] and Perotti [1994] support the opposite view.

Further, a number of papers have considered the theoretical implications. of human -
capital on growth by suggesting a permanent positive relationship between them. Never-
theless, empirical evidence is mixed. For instance, micro-econometrics findings based on
Mincerian human capital earnings functions (e.g. Card [1999]) and growth accounting
exercises (e.g. Jorgenson and Stiroh [1987]) posit significant growth effects of human
capital (education). In contrast, macro-econometrics studies fail to show any statistical
link between human capital and the output growth (See among the others Topel [1999]
for a review).

Drawing on this issue, Bassanini and Scarpetta [2001] have gone forward in presenting
empirical support. They exploit the time as long as the cross-countries variation by us-
ing a novel panel data technique (the Pooled Mean Group Estimator) for a sample of 21
OECD countries over the period 1971-1998. Allowing short-terms adjustments and con-
vergence speeds to differ across-countries but imposing a common long-run relationship,
they find a robust positive link between the output growth and human capital measured
as the average number of years of schooling of the population from 25 to 64 years of age.
Their findings are quantitatively consistent with the micro-econometrics evidence and
with theoretical framework of endogenous growth model & la Uzawa-Lucas.

By comparing pre-tax and post-tax income inequality as measured by the Gini coeffi-
cient Rehme [2002] evaluates the impact of redistribution on growth. Using income data
from the Luzembourg Income Study for a sample of 13 rich countries, the author finds a
negative relationship between pre-tax and post-tax income inequality. As a consequence,
as long as economic growth is negatively related to pre-tax income inequality, long-run
growth might be enhanced by more redistribution. Further, the author’s empirical evi-
dence on the link between education (measured as secondary and tertiary education or
overall education spending) and growth appears to be positive but weak. Higher govern-

ment spending on all levels of education determines more redistribution, lower pre-tax
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and post-tax income inequality. After controlling for the dropout rate (as a proxy of a
less efficient use of resources for education), higher education expenditure is negatively
related to redistribution, pre-tax and post-tax income inequality but affects the growth .
rate positively. According to Rehme, then, these findings support the view that in a-
developed economy higher growth combined with a lower degree of inequality can result
from an increase in education spending. |

Empirical evidence based on the growth effects of taxation, among the others fiscal
policy indicators, is presented by Easterly and Rebelo [1993]. Further, Mendoza, Milesi-
Ferretti and Asea [1997] test the Harberger’s superneutrality hypothesis according to
which changes in taxes affect the investment rate but have insignificant long-run effect
on growth. This view is supported by their findings, relative to panel regressions of quin-
quennial averages for 18 OECD countries from 1965 to 1991. Some numerical simulations
built on the class of endogenous growth models driven by human capital accumulation
confirm the negligible long run growth effects of changes in the tax structure. Therefore,
this analysis concludes by pointing to the importance of tax reforms as a welfare gains
device (in terms of efficiency gains on the levels of consumption, investment and output)
rather than as a growth enhancing policy instrument. However, it is interesting to note
that using a panel of annual data, the authors do find some evidence on the growth
effects of changing taxes. This latter result is interpreted as some short-run variability
of growth determinants which would be consistent with stochastic endogenous growth
models or as the existence of short run effects. Then, it might be case that changes in
taxes may affect growth in the short but not in the long run unless the fiscal policy is
permanently implemented.

In the third chapter of this thesis, we conduct an empirical analysis on the relation-
ships between redistribution and growth by using an original data set on marginal and
average tax rates in 15 OECD countries for the period 1974-1997. We expect that the
relationship between taxation and growth is hump shaped [Barro, 1990]. Our further a
priori prediction is that the relationship between redistribution and growth is hill shaped
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[Benabou, 1996]. We, then, impose and test the identifying assumption that the sign of
the growth effect depends on the taxation level and the degree of tax progressivity of the
economy.. To preview our results, we find statistical support to these imposed restrictions.
Redistribution, measured as a higher tax progressivity, hasa positive (negative) effect on
growth in those countries characterized by a low (high) degree of tax progressivity and a
low (high) taxation level.

This thesis is organized as follows. The first chapter presents an analysis on the em-
ployment effects of a progressive taxation system in a unionised economy; the second
considers the relationships between progressive taxation and wage setting when unions
strategically interact and further provides an empirical analysis for Italy; the third chap-
ter focuses on the growth’s effects of a redistributive policy such as an increase in tax

progressivity and finally some conclusions follow.
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Chapter 1

Employment Effects of Progressive

Taxation in a Unionised Economy

1.1 Introduction

The effect of labour taxation on unemployment differentiéls across countries was one of
the issues widely discussed in the mid-eighties following the Bean, Layard and Nickell
[1986] effort to organise a multicountry study. According to them, labour taxation is
only partially responsible for the unsatisfactory employment performance of European
countries. Their empirical evidence shows a negative but weak relationship between
labour taxation and employment. This seems to confirm the labour economists’ common
view that the tax burden is fully passed onto real wages.

After almost two decades, Daveri and Tabellini [2000, DT henceforth], have put such
a view into question. Inspired by some data correlations, DT suggest that the combined
effect of monopolistic and decentralised trade unions and high labour taxation can pro-
vide an explanation for the high unemployment and slow growth of European continental
countries relative to the US and UK. In other words, labour taxation affects unemploy-
ment only in those countries where the labour market is unionised. In interpreting their

empirical results, DT primarily refer to a model of the economy characterised by propor-
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tional labour taxation and exogenous labour supply.

When the labour tax structure is nonlinear, it is possible to identify several policy
instruments. The tax burden could be passed from the employers onto the employees in
order to affect the wage pressure and the employment. However, as reﬁewed by Nickell
and Layard [1999], empirical evidence suggests that this latter policy does not prove to
be successful. Then, a Government could change the degree of tax progressivity. -

Malcomson and Sartor [1987] developed the relationship between wage determination
and tax progressivity which shows that, within imperfect labour markets, if labour tax-
ation is progressive, following an increase in the sole marginal tax rate, unions reduce
pre-tax wages on the basis of a “union wage moderation effect”. This wage moderation
effect is a substitution effect since unions weight the increasing wage pressure in terms
of the cost of foregone employment and therefore they prefer to substitute higher wages
for employment. Under the assumption of a progressive taxation system, the post-tax
wages elasticity with respect to pre-tax wages is smaller than one. This implies that
following an increase in the marginal tax rate holding constant the average, the marginal
benefit of increasing the wage is reduced whereas the marginal cost is invariant. More
specifically, when a union contemplates the possibility of a wage hike, it has to consider
that say for a 1% increase in the after tax rate the pre-tax wage increases by %, where
v denotes the coefficient of residual income progression'. This implies that the expected
employment loss associated to the higher after tax wage is £, where € is the elasticity
of labour demand. Since v < 1 with progressive taxation, this loss is higher with pro-
gressive than with proportional taxation (v = 1). It follows that, when labour markets
are not perfectly competitive, a certain degree of tax progressivity can be desirable be-

cause it makes wage increases less attractive to unions, with positive consequences on

1The coefficient of residual income progression, v, suggested by Musgrave and Musgrave [1976] is
defined as 1 '
-7
T1-2)

where 7 ()) stands for the marginal (average) personal income tax rate. Further, this coefficient
corresponds to the elasticity of the after tax wage with respect to the pre tax wage.

v
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the unemployment rate.

Lockwood and Manning [1993, LM] further discuss the implications of a progressive
taxation system on unions’ wage-setting behaviour. Koskela and Vilmunen [1996] derive
the effects on wages-and employment of a revenue neutral increase in tax progressivity by
using three popular models of trade union behaviour: the Monopoly Union, the “Right to -
Manage” and the Efficiency Bargaining model. They show that a revenue neutral increase.
in tax progressivity unambiguously decreases the wages and increases employment. Many
of these papers present static, partial equilibrium models and assume that labour supply
is exogenous. Therefore, given wage determination, they derive employment effects as
residuals from the labour demand.

More recently, a number of papers have considered the implications of tax progressiv-
ity on wage setting and employment when labour supply is endogenous. Holmlund and
Kolm [1995], Calmfors [1995], Fuest and Huber [2000] and Hansen, Pedersen and Slgk
[1999] show that, with an endogenous labour supply, a sole increase in the marginal tax
rate has also a “labour supply effect”. This labour supply effect is an income effect in
wage determination. When marginal tax rates raise the incentive to supply labour ser-
vices is reduced because the income effect is dominated by the substitution effect. This
reduction in the supply of working hours (i.e. the labour supply effect) generates higher
wage pressure.

If the wage moderation effect prevails over the labour supply effect, higher labour tax
progressivity reduces pre-tax wages and increases employment. This could be the case
of unskilled workers if they are heavily unionized and if their hours supply function is
flatter than that of skilled workers.

To the best of our knowledge only Aronsson, Lofgren and Sjogren [2002], by developing
a dynamic general equilibrium model with infinitely lived agents, investigate over the
general equilibrium implications of an increase in tax progressivity. They show that a
higher marginal tax rate leads to a higher real wage and to a lower employment rate.

This chapter considers a general equilibrium, overlapping generations (OLG) model
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in which labour supply is endogenous and the labour market is not cbmpetitive. For a
given, labour market structure, the current analysis aims at evaluating quantitatively the
effects of progressive labour taxation on wage determination and employment by focusing
on the role played by each of the four relevant tax parameters of a progressive taxation
system (namely, marginal and average rates related to the personal income and the payroll -
taxation systems). Determining the role played by each of the four labour tax parameters
is an important issue as long as actual fiscal reforms involve contemporaneous changes
in marginal and average tax rates. For example, as shown by Wagstaff et al [1999] in
several OECD countries, fiscal reforms on personal income taxes have often led to fewer
brackets (e.g. lower marginal rates) and lower average rates.

Moreover, it is largely recognised that payroll taxes may affect employment (see for
example Kolm [1999], to name but one). According to LM, agents’ optimising behaviour
implies that marginal and average personal income tax rates influence employment in
the same manner as marginal and average payroll taxes. This chapter will show that
if labour supply is endogenous this is not necessarily true. Notice that, Koskela and
Schob [1999] show that the equivalence between personal income tax rates and payroll
taxes ceases when the two tax bases differ because of the presence of tax allowances?. In
our framework, payroll taxes do not have any direct effect on labour supply and for this
reason the changes in union markup are not equivalent when either we observe a variation
in the degree of tax progressivity of the personal income taxation system or in the payroll
taxation system. To provide some economic intuition, also in our case we can conceive
the failure of the tax equivalence as the result of different tax bases. Indeed, for a given
change in the degree of personal income tax progressivity the tax base of reference for
the union is the earnings function whereas for the same change in the degree of payroll
tax progressivity the tax base of reference is the sole wage rate.

Although some of these questions have already been analysed, the answers provided

2The presence of tax allowances implies that the employee’s tax base is narrower than the employer’s
tax base.
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by the current literature are quite controversial. By providing both qualitative and
quantitative analyses, this chapter assesses the robustness of existing propositions in an
OLG general equilibrium framework that has not been previously used to address the. -
tax progressivity issue. - Furthermore, moving from a partial to a general equilibrium
framework, the current analysis will point to the importance of the “general equilibrium -
interest rate effect” and its strict dependency on the OLG structure of the model.

Following a tax shock, inter-temporal decisions of individuals change as well as their
opportunity cost, the real interest rate. As long as the real interest rate changes, firms
modify their decisions on the input choices. This kind of transmission mechanism can
also be found in a Ramsey type model. However, within a Ramsey model the steady
state net of tax real interest rate and capital stock are determined solely by individuals’
rate of time preference and therefore the golden rule of capital is satisfied. In contrast,
within an OLG framework this does not necessarily hold. Thus, effects on consumption,
savings, output and therefore employment of changes in tax progressivity differ across the
two frameworks. The OLG setup may amplify the effects of firms’ decisions on the input
choices through its linkage with the supply of capital. The importance of the supply of
capital as a leading mechanism is therefore straightforward.

Thereby, this chapter will focus on the interactions among three main transmission
mechanisms: a “union wage moderation (substitution) effect,” a “labour supply (income)
effect” and an “ general equilibrium interest rate effect”. Notice that the OLG framework
does not affect the nature of the wage moderation (substitution) effect and the labour
supply (income) effect. Indeed, these two effects could be explained in a static model
without loss of generality (See for instance the model presented in the second chapter of
this thesis).

The current qualitative results, based on an OLG framework, can be compared to
the results obtained by Aronsson et al. [2002], the only work in the literature which
refers to a dynamic general equilibrium setting. This work extends the DT paper by

intrbducing a progressive taxation system and it extends all the previous static partial
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equilibrium analyses such as LM. Furthermore, this work extends both by endogenising
labour supply. It also generalises Aronsson et al. [2002], by considering the employment
effects of all labour tax shocks and by quantifying these effects.? Finally, the current
chapter will show that the policy used for changing tax progressivity matters for the final
effects on equilibrium wages and employment.

Since the qualitative analysis of the model seems to suggest that wage and employment
effects of progressive taxation are likely to be ambiguous, we run some policy experiments
for two countries, Italy and the USA, in order to determine their direction and quantify
their size. Italy was chosen since it is characterised by the presence of strong unions and
a high unemployment rate, and it is meant to represent a typical European Continen-
tal country. The USA, given their low-unemployment experience and their tradition of
weaker unions represent the Anglo-Saxon group.?

The rest of the chapter is organised as follows. Section 2 presents the basic model.
Section 3 describes the equilibrium solution. Section 4 illustrates the qualitative effects of
progressive taxation on wage setting and employment. Section 5 reports the calibration

and the policy experiments. Finally some conclusions follow.

1.2 The Economy

Consider a closed economy characterised by two periods overlapping generations and

composed of four main economic agents®: households, unions, firms and the government.

3As Aronsson et al. [2002] point out, their results are consistent only with an increase in the marginal
tax rate holding the average tax rate constant.

4The Anglo-Saxon countries and in particular the USA are largely recognised as countries where
labour market is almost competitive. However, empirical evidence of the presence of non-competitive
forces can be found in papers such as Brunello and Wadhwani [1989] and Holmlund and Zetterberg
[1991] where the estimates of the insider weight is quite high for the US (0.3).

SWe believe that the representative agent’s hypothesis is a useful simplifying assumption that may be
consistent with the stylised facts of trade unions’ wage setting under a progressive tax system. In fact,
it is quite likely that unionised workers within the manufacturing sector present similar characteristics.
Furthermore, by determining one single wage for the entire sector, unions primarily refer to one income
bracket within the taxation system.
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Population is constant, there is no altruism, individuals earn only wage income when

young and capital income when old. At the end of the first period individuals retire.

1.2.1 Household

Economic agents have homothetic preferences described by an inter-temporal Constant
Relative Risk Aversion utility function, separable over consumption and hours of work
when the individual is young and employed and over consumption only when old.® Hence,
it takes the following form:

1 h} I5}

T (G 9 ) —et

U= vy 1-6

(csi®+933°) (1.1)

where “i = e (employed), u(unemployed)”; “y” and “o” stands for young and old
respectively; the second term takes the value of zero if the individual is unemployed;
B is a discount factor which is as usual less than |1l|and that can be positive or neg-
ative according to the weight on the two periods given by the household; ¢, denotes
household consumption when young and ¢, when old; g, and g, represent government
consumption’ in the two generations; § > 0 measures the households’ attitude to sub-
stitute consumption between the two periods and the parameter ¢ > 0 measures the
individual’s evaluation of leisure; finally v—il (v > 1) is the elasticity of marginal disutility
of hours worked. Further, it is assumed that gy = g, = go = g,. Households face the

following budget constraints when young and old respectively:
wy = ¢} + 5}, (1.2)

1+r)s,=c (1.3)

6This specification generalises the cases of a log-linear utility function where 8 is equal to 1 (e.g.
Holmlund and Kolm [1995]) and a linear utility function where 6 is equal to 0 (e.g. Sgrensen [1997b]).
Further, it examines the relationship between the intertemporal elasticity of substitution between con-
sumption and changes in labour taxation.

"For government consumption it is meant here the provision of public goods.
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where

i _ wh—=T(wh,z) if employed
W= 1y if unemployed

and wh — T'(wh, z) is the income of workers net of taxes; b denotes unemployment
subsidies, 7 is the rate of return on capital, and finally s* indicates the individual savings.

Following LM, T'(wh, z) labels the personal labour income taxes, z is a vector of pa-
rameters (marginal tax rates, tax bands...) which takes into account any non-linearities
within the tax system. Unemployment subsidies are determined by some political-
economy mechanism outside the model and are not taxable by assumption.® Combining
1.2 and 1.3, through a standard utility maximisation procedure, it is possible to derive the

general solutions for employed and unemployed hours worked, consumption and savings:

[ﬁ]ﬁ‘h[w(l_r)]ﬁﬁi[1+#(r)]ﬁg——l if employed

B = {0y e (1.4
¢ = Tfm (1.5)

&= s B (16)

o= %u‘ (L.7)

1—-6

where p (r) = 6 G (147)7# . We introduce the parameter v, suggested by Musgrave and

Musgrave [1976], which measures the personal income tax progressivity and corresponds

8If unemployment benefits are assumed taxable, then changes in the parameter z of the taxation
system would affect the marginal and average rate of the benefits’ brackets. Then, in evaluating the
effect of changes in taxation on wages one should also consider this effect. Notice, however, that this
further effect would not change our basic results. (see also Lockwood and Manning, [1993] pp. 8)
Moreover, since benefits are conceived as unemployment subsidies only and since individuals can not
earn other income rather than wages, it is quite likely that these unemployment subsidies would be below
the income threshold and therefore untaxed. ‘
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