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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 Sorensen [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 S0rensen [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 pohcy.

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 pohcy such as an increase in 

the personal income tax progressivity.

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 

TabeUini [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 Tabelhni 

[2000] and Brunello, Lupi, Ordine and Parisi [2001], that use time varying data, have
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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) effecf\ 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 imphes 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 possibihty of a net wage hike, it has to consider that say for a 1% 

increase in the utihty of each employed union member the pre-tax wage increases by K 

This imphes that the expected employment loss associated to the higher after tax wage is 

J, where e is the elasticity of labour demand (see Cahnfors [1995]). When progressivity 

increases {i> 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 imphcations of a progressive taxation system on unions’ wage-setting 

behaviour. Koskela and Vihnunen [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 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 particular, under

^The 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 equihbrium 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], Cahnfors [1995], Fuest and Huber [2000] and Hansen, Ped

ersen and Sl0k [1999] show that, with an endogenous labour supply, a sole increase in the 

marginal tax rate has also a ^Habour 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 equihbrium model 

with infinitely hved 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 equihbrium, 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 equihbrium framework 

that has not been previously used to address the tax progressivity issue. Furthermore, 

moving from a partial to a general equihbrium 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 weh 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’
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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 ^dabour 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 pohcy experiments find also some evidence in favour of the Daveri and Tabelfini’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 Hohnlund 

and Kolm [1995] also find evidence of a negative relationship between tax progressivity 

and wage pressure. S0rensen [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 fimction of the change 

in marginal tax rates over the same period. Hansen, Pedersen and Slpk [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, Sl0k, 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 fiterature 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

10



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 ân 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 fine 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 exphcit 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 fikelihood 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. Recalhng that in this case, the expected employ-
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ment loss associated to the higher after tax wage is J, where e is the elasticity of labour 

demand (see Cahnfors [1995]). When progressivity increases {î  dechnes), 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 members and the 

stronger the interaction between the union wage in a given industry and the average 

wage.

Provided aU 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 pubhc finance solution 

to high unemployment, we need to know the growth’s imphcations of such a pohcy.

There is no broad consensus neither on the analysis of the relationship between in- 

equahty 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 hterature, 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 

inequahty (see for example, Bourguignon [1981]).

A new challenging literature supports the view that equahty may affect growth pos

itively. The “Fiscal Pohcy” 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 TabeUini [1994]).

The “socio-poUtical Instability” approach, posits a positive relationships between
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equality and growth given that economic growth increases if the socio-political insta- 

bihty 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 Fertihty” approach imphes that fertihty decreases as the income 

dispersion is reduced. That is, more equal societies are less fertile. Lower fertihty imphes 

that there are more resources to be ahocated within each family. For instance, a lower 

fertihty 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 fertihty 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 pohcy 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 

pohcies may have permanent effects. Notice that the interaction between credit market 

imperfections and the dynamics of the wealth distribution can also be matter of concerns 

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, 

pohcies targeted to the savers may not reduce overall inequahty.
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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 indivisibihties 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, theh framework provides an explanation on the 

persistent differences in per capita output across countries. Furthermore, theh 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 mobihty, 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.^ Equihbria 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 inequahty 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 probabihty that more children of uneducated workers 

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

^This 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 pohcies 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 pohcies are expressed in terms of higher insurance 

against the risk of negative shocks and lower credit constraints which do not ahow certain 

investments. He shows that in order to achieve a higher growth rate, an education finance 

redistributive pohcy always dominates income tax progressivity and transfers. This is 

due to the fact that the former pohcy imphes 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 (ehminating thus the idiosyncratic uncertainty) or summing up individuals 

utihties (introducing then a bias toward the egalitarian aUocations). 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 

cahbration exercise using empirical parameters estimates. Similar findings are obtained 

when considering a redistributive income tax pohcy or a redistributive school finance 

pohcy: the richest 30% famihes subsidize the education of the remaining 70%.

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

and either/both the skih-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 inequahty).

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 equihbria: 

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 pohtical power of the rich to block the economy in one equi

hbrium rather than the other. Under such circumstances it is not longer possible to 

rank the Pareto equilibria. However, the potential role of redistributive pohcies 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 imphes 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 Tabelhni [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 pohcy.

The costs of redistributive pohcies derive from the distortions in agents’ labour supply 

and/or savings decisions. The benefits of these pohcies 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 inequahty.

If hquidity 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 

inequahty suggesting that a redistributive pohcy might be beneficial for growth^. 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 Tabehini [1994] find that redistri-

 ̂Notice that the “Fiscal Policy” approach claims for a positive relationship between growth and 
equahty but suggests a negative effect of redistribution on growth.

^The caveat of the previous note stiU apphes.

17



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 imphcations 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 

hnk 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. Ahowing short-terms adjustments and con

vergence speeds to differ across-countries but imposing a common long-run relationship, 

they find a robust positive hnk between the output growth and human capital measured 

as the average number of years of schoohng 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 à la Uzawa-Lucas.

By comparing pre-tax and post-tax income inequahty as measured by the Gini coeffi

cient Rehme [2002] evaluates the impact of redistribution on growth. Using income data 

from the Luxembourg Income Study for a sample of 13 rich countries, the author finds a 

negative relationship between pre-tax and post-tax income inequahty. As a consequence, 

as long as economic growth is negatively related to pre-tax income inequahty, long-run 

growth might be enhanced by more redistribution. Further, the author’s empirical evi

dence on the hnk between education (measured as secondary and tertiary education or 

overah 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 superneutrahty 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, has a 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 

Em ploym ent Effects o f Progressive 

Taxation in a U nionised Econom y

1.1 Introduction

The effect of labour taxation on unemployment differentials 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 Tabelhni [2000, DT henceforth], have put such 

a view into question. Inspired by some data correlations, DT suggest that the combined 

effect of monopohstic 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 pohey 

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 reviewed by Nickell 

and Layard [1999], empirical evidence suggests that this latter pohcy 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 imphes 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 J, 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 e is the elasticity 

of labour demand. Since u < 1 with progressive taxation, this loss is higher with pro

gressive than with proportional taxation (y = 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

^The coejficient of residual income progression, z/, suggested by Musgrave and Musgrave [1976] is 
defined as

1 — r  
^ ^ 1 - A

where r (A) 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.
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the unemployment rate.

Lockwood and Manning [1993, LM] further discuss the imphcations 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 Slpk

[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 hved agents, investigate over the 

general equihbrium imphcations 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 equihbrium, overlapping generations (OLG) model
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in which labour supply is endogenous and the labour market is not competitive. 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 

imphes 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, payroU 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

^The 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 equihbrium framework that has not been previously used to address the 

tax progressivity issue. Furthermore, moving from a partial to a general equihbrium 

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 wiU focus on the interactions among three main transmission 

mechanisms: a union wage moderation (substitution) effect,” a ^dabour 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 generahty (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. [2 0 0 2 ], the only work in the hterature which 

refers to a dynamic general equilibrium setting. This work extends the DT paper by 

introducing 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. [2 0 0 2 ], by considering the employment 

effects of all labour tax shocks and by quantifying these effects.^ Finally, the current 

chapter will show that the pohcy used for changing tax progressivity matters for the final 

effects on equilibrium wages and employment.

Since the quahtative analysis of the model seems to suggest that wage and employment 

effects of progressive taxation are likely to be ambiguous, we run some pohcy 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 foUows. Section 2 presents the basic model. 

Section 3 describes the equihbrium solution. Section 4 iUustrates the qualitative effects of 

progressive taxation on wage setting and employment. Section 5 reports the calibration 

and the pohcy experiments. Finally some conclusions foUow.

1.2 T he E conom y

Consider a closed economy characterised by two periods overlapping generations and 

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

 ̂As 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.

^The 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).

^We beheve that the representative agent’s hypothesis is a useful simphfying assumption that may be 
consistent with the styhsed 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 utihty 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:

= YlTg (47^ + 3l7î ) + (11)

where =  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;

is a discount factor which is as usual less than |l|and that can be positive or neg

ative according to the weight on the two periods given by the household; Cy denotes 

household consumption when young and Co when old; Py and po represent government 

consumption^ in the two generations; ^ > 0  measures the households’ attitude to sub

stitute consumption between the two periods and the parameter y? > 0  measures the 

individual’s evaluation of leisure; finally ( 7  > 1 ) is the elasticity of marginal disutihty 

of hours worked. Further, it is assumed that p  ̂ = Py = P% = Po- Households face the 

following budget constraints when young and old respectively:

^ 2/ ~  S  (1 -2 )

(1 4- r) si =  ci (1.3)

®This specification generalises the cases of a log-linear utility function where 9 is equal to 1 (e.g. 
Holmlund and Kohn [1995]) and a linear utihty function where 6 is equal to 0 (e.g. S0rensen [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 pubhc goods.
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where
i   rwh—T{wh,z) i f  employed

^  16 i f  unemployed

and wh — T{wh, z) is the income of workers net of taxes; b denotes unemployment 

subsidies, r is the rate of return on capital, and finally 5  ̂ 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-hnearities 

within the tax system. Unemployment subsidies are determined by some pohtical- 

economy mechanism outside the model and are not taxable by assumption.® Combining 

1 .2  and 1 .3 , through a standard utihty maximisation procedure, it is possible to derive the 

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

hi — r [lu(l-'r)] i f  employed
10 i f  unemployed \ ’ )

where /z (r) =  (1 +r) ̂ . We introduce the parameter i/, suggested by Musgrave and

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

®If 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 hkely that these unemployment subsidies would be below 
the income threshold and therefore untaxed.
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to the value of (1  -  r) /  (1  — A), given that r  and A represent respectively the marginal 

and the average personal income tax rates.® It should be noted that v is inversely related 

to tax progressivity.^® Finally, given the budget constraint and under the assumption 

of full capital depreciation, savings of the young at time t set the capital stock at time 

t 1 that, combined with the labour supplied by the next young generation, produces 

output at time t +  1. Hence, savings depend on the income net of taxes, the return 

on savings, the discount factor and the inter-temporal elasticity of substitution between 

consumption.^^

According to equations 1.4,1.5 and 1 .6  the effect of a change in the interest rate on the 

supply of hours of work and consumption of young and old is ambiguous since it depends 

on an income and a substitution effect. If the parameter 9 is bigger than one (the inter

temporal elasticity of substitution between consumption is lower than one), an increase 

in the interest rate is negatively correlated with the supply of working hours. Under 

the same assumption the consumption of the young (old) increases (decreases). Indeed, 

an inter-temporal elasticity of substitution between consumption lower than one imphes 

that individuals prefer to consume more today rather than tomorrow and therefore the 

income effect is stronger.

In symmetric equihbrium, for a given wage rate the household’s specific hours worked, 

consumption and savings are equal to the aggregate ones. Henceforth, the subscript “z” 

is then omitted.

1.2.2 Firms

There exists a measure one identical competitive firms indexed by j. Their technology is 

described by a Cobb-Douglas production function formalised as follows:

®As usual, we define r and A as equal to and respectively.
^®The parameter v is well-known in the literature as the coefficient of residual income progression and 

it corresponds to the elasticity of the after-tax wage with respect to an increase in the pre-tax wage. 
^^This is strictly related to the functional form of the utihty function.
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% =  (1.8)

Let’s define I, the labour input, as the number of workers times the hours of work.

Since the goods market is competitive, the firms’ optimisation problem consists of max

imising the following profit function:

max TTj =  Hj — lj{wj +  D{wj,z')) — rkj (1.9)lj,kj

where D{wj,z') represents the payroll tax function and z' is a vector of parameters 

of the payroll tax system. Labour demand can thus be obtained by inverting the first 

order conditions with respect to labour:

(1  -  a) A kf
(1.10)_Wj + Dj{wj,z')

Finally, since capital markets are competitive, for the first order condition with respect 

to capital, the equilibrium rate of return on capital is equal to the marginal productivity 

of capital:

0.-1

r =  aA  j  (1.11)

1.2.3 Government

The aim of the government is to keep the following budget constraint balanced:

tw hN  dwhN  — (1 — N)b -I- G (1.12)

where d stands for the average payroll tax rate^^ and G represents government con

sumption. The balanced budget constraint 1.12 is guaranteed by the condition that

^^The average payroll tax rate corresponds to
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changes in public consumption counterbalance the changes of tax rates.

1.2.4 Unions

The labour market is characterised by the presence of monopohstic unions at firm level 

which set wages. The aim of the paper is to derive the general equihbrium employment 

effects of tax progressivity for a given labour market structure characterised by the pres

ence of strong unions. For this reason, we choose the extreme case of a monopoly union 

rather than a Right to Manage framework. We do not expect this choice to affect our 

qualitative results^^. Indeed, Koskela and Vilmunen [1996] show that the effects on wages 

and employment of a revenue neutral increase in tax progressivity do not differ between 

the Monopoly Union and the “Right to Manage” model.

Since output prices are normahsed to unity, setting nominal (pre-tax) wages is equiva

lent to setting real wages. Unions are unable to affect fiscal policy decisions and their aim 

is to maximise the expected utihty of members subject to the labour demand 1 .1 0  and 

household hours supply function 1.4. Note that an interior solution to the maximisation 

problem is guaranteed by the presence of some unemployed among union members. The 

unions’ optimisation problem takes the formd^

max Nj {wj) [W -  [/“] +  =max [U‘ -  C/“] +  U'‘ (1.13)Wj J'  ̂ h{Wj)

It is possible to obtain an explicit solution for 1.13:

{wh (1 -  t)). =  bM'  ̂ (1.14)

simplify the exposition, indirect taxation (e.g. VAT), is not taken into account for two main 
reasons. Firstly, each firm produces an identical good and prices are taken as given. Secondly, they are 
proportional and therefore their coefficient of progression is equal to 1. This implies that their changes 
do not affect unions’ markup. Further, for simpHcity in order to focus on labour taxes only, it is assumed 
that capital income is not taxable.

“̂̂For the quantitative imphcations see Section 5.
Notice that we are considering a one sector unionised economy. Therefore, the unemployment 

benefits can be either conceived as equal to the competitive wage or as the only alternative income.
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The post-tax real earnings {wh (1  — t)) is an increasing function of the unemployment 

benefit (b) and ’’the union markup relevant to changes in payroll taxes”

The union markup (M~) is equal to:

=

1 — 0

where Sh labels the constant elasticity of hours of work with respect to a wage

rate and v* corresponds to the product of v and u. The latter parameter, i/, measures 

the payroll tax progressivity and corresponds to the ratio [(1  H- d) /  (1  -f d)] where d and 

6 denotes the average and marginal payroll tax rate respectively^^ Indeed, defining the 

labour cost as LC = w -\- D (w), i/ corresponds to the inverse of the elasticity of labour 

costs.

Since the union markup M~ is higher than 1 , the post-tax real wage is higher than the 

unemployment benefits and changes in union markup imply changes in the ratio between 

the post-tax wage and the alternative wagê ®.

Further, union markup M~ is increasing in v. When the marginal tax rate increases, 

the price in terms of foregone employment of a higher take - home pay goes up. This 

allows the union to buy more employment through wage moderation, because a given fall 

in the pre-tax wage leads to a smaller change in the after tax wage. Indeed, recall that v 

corresponds to the elasticity of the after-tax wage with respect to the pre-tax wage and

Notice that equation (1.14) can be re-written as:

bM̂w =
h {l — i)

Since according to our assumption (h =  ^  ) we have:

bM~

That is, the wage rate is an increasing function of the employment level. 
^^As usual, we define 6 and d as equal to and respectively. 
i^Notice that
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that 1/ < 1 with progressive taxation (i/ = 1 with proportional taxation). This produces 

the well known wage moderation substitution effect which reduces wage pressure.

Though unions care about post-tax wages, they set pre-tax wages. Rearranging 

equation 1.14, and substituting the hours of work supply function 1.4, one obtains the 

optimal solution for the wage set by the unions w f

Tg+7-l
^  (1*16)

where:

1
Mu =  Y---------------------- '

(^ )" ' (i +  z 'W )’

the union markup relevant to changes in personal income taxes Mu corresponds to 

the product of M~ and some other parameters that enter into the hours supply function. 

According to equation 1.14, pre-tax wage is an increasing function of unemployment 

benefits and the union markup Af~ but it is decreasing in hours of work. That is, labour

supply endogenisation introduces an income effect (that is, the term ------- -̂-----j  in

Mu) according to which it is no longer possible to identify a “pure” substitution effect 

on wage determination when we change the degree of personal income tax progressivity. 

The labour supply effect can generate higher wage pressure when an increase in tax 

progressivity reduces the supply of working hours (recall that the wage function 1.14 is 

decreasing in working hours). In contrast, 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.

Since a change in payroll taxes does not produce this labour supply income effect, 

clearly the tax equivalence between personal income and payroll taxes does not longer 

hold. Notice further that decentrahsed unions take the interest rate as given when they
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set the wage. However, according to equation 1.16 the general equihbrium wage is affected 

by changes in the endogenous interest rate.

In symmetric equilibrium, the firm specific wage and labour demand are equal to the 

aggregate ones. Henceforth, the subscript “j ” is then omitted.

1.3 T he Equilibrium

The equihbrium condition in the goods market is given by:

=  St (1.17)

where Kt+i indicates the economy’s capital stock at time t +  1 and St denotes the 

savings of the economy. Equation 1.17 states that investments are equal to net savings 

given the hypothesis of full capital depreciation. The expression for savings is then the 

following:

S  = ns^ +  (1 — n)5“ =  - wh (1  — t) (n +  (1  — n)cr) (1.18)
1 +  fi(r)

where n represents the proportion of young employed within the labour force and a  

denotes the replacement ratio which is assumed to be a function of per capita real net 

wage (̂ cr = Substituting 1.18 into 1.17 one obtains:

^t+i =  — t ) [n +  {l — n) a] (1.19)

The stock of capital at time t + 1  depends on the marginal propensity to save, the 

post-tax wage and the employment rate. From equation 1.19 one can easily analyse 

the dynamics of the system. Defining the capital/ labour ratio as kt = (Ç)^ and since 

{wt = f  {k)  ̂— k t f  {kt)) equation 1.19 can be re-written as:

^^This formula applies here since employment is entirely determine by the firm and the wage set by 
the union is on the labour demand curve.
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(1 — a) (1 — i) +  -—^ —-6 (1.19a)

where I defines the rate of growth of the labour input.

The existence and uniqueness of the steady state equihbrium depend on the shape of 

the savings locus. That is, they depend on the total differential whose sign is not 

clear on a priori grounds in our model (see for instance the next subsection which shows 

that there is not a closed-form solution for the interest rate). For the same reason ana

lytically we are not able to prove the stabihty of the equihbrium < 1  ̂ . However,

the following section wiU present a quantitative analysis according to which it is shown 

that numerically the steady state equilibrium exists and it is stable.

Finally dividing both sides for kt we obtain;

kt+i fi{r) 1
k (1.19b)

Within the labour market, the equilibrium level of employment N* can be derived 

combining the aggregate wage equation 1.14 and the aggregate labour demand determined 

by the firms 1 .1 0 :̂ °

TV* = _________ (j- T    (1 .2 0 )
a { 1 d) wh — {I — a) r (s® — s^)

All these results allow standard interpretations. Thereby, the economy’s equihbrium 

is determined by all the following conditions:

1) The individual quantities (ci,fci,/ij) are derived from the representative agent’s 

optimisation problem given (r, w,b);

2 ) The real interest rate r is equal to the marginal product of capital from the firm’s 

optimisation problem;

3) The wage at firm level {wj) is set by the decentrahsed trade unions’ optimisation 

problem given (r, n, c, 6 , h) ;

be more precise, note that this refers to the aggregate version of equations 1.14 and 1.10.
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4) Employment at firm level rij is set by the representative firm given (r, w,b);

5) The goods market and the capital market clear;

6 ) The government budget constraint is satisfied;

7) The consistency condition guarantees that Ci = c, ki = k, h{ = h and Wj — w

1.3.1 General Equilibrium Implications of the endogenous in

terest rate

Clearly, according to equation 1.19, the economy supply of capital is affected by changes in 

the interest rate. Moreover, by considering equation 1.19 and equation 1.11, it is possible 

to obtain the steady state value of the endogenous interest rate which corresponds to:

(1,21)

where K* defines the steady state capital stock.

The above equation does not present a closed form but it is clear that it is quite 

unlikely that the golden rule of capital holds in this context. This implies that the 

general equilibrium effects of a change in tax progressivity in our OLG framework do 

differ from those derived in a Ramsey type model.

Further, consider, for instance, the case of a small open economy where the real inter

est rate still equalises the marginal product of capital but has to be taken as given. Under 

this hypothesis, a change in tax progressivity affects the inputs’ price ratio (via a change 

in the sole wage rate). Therefore, given our Cobb-Douglas production function, firms 

substitutes the more expensive input factor with the less costly one. In our framework, 

this effect may be amplified by the influence on the supply of capital of a change in the 

interest rate. Indeed, here a change in tax progressivity affects both the real interest and 

the wage rate.
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1.4 T he qualitative analysis.

The purpose of this section is to analyse the effect of changes in each of the four labour 

tax parameters of interest on union’s wage setting and employment.

1.4.1 Tax progressivity and wage determ ination.

R em ark 1 The effect on union’s wage determination of a rise in marginal personal 

income tax rate is ambiguous and depends on a “union (wage moderation) substitution 

effect” and on a “labour supply income effect. ” A higher average personal income tax 

rate induces an increase in wages.

Proof.

dw
dr

dw dw dv dw dMu di/ < ^ 
= Udr dv dr dM^ dv dr  > 

1

(1.22)

(1 - 1) (  V
 ̂+  7 - 1  /  g ,

6 y (1+az/Eh) ' >y
1

+  - — M l
'yv ^

dw
dt

dw dM„ dv d w <
+ e  0dMj  ̂ dv dt dt >

(1,23)

dw
dt

6 ^  
(1 - 1) ‘-

V

(1 +/^ ('■))”
■m :

-y-l-e ^ + 7 - 1  f  ^
$ (1+azve/i) ' /y

1
+  - — M l'yv ^

Notice however that from equation (1.23) we have:

dw dw dh dv dw dM'^ dv dw
dt dh dv dt dv dt dt ̂

(1.23a)

by expressing all these variations in terms of elasticities (absolute values), we obtain:

Henceforth, except when expHcitly stated, each rise in tax rates is allowed keeping constant all the 
others tax parameters.
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Vh.t = « 4 = iïè ï and Vw.t = îh  where < 1 which implies that ^  > 0 where 

defines the hours of work elasticity with respect to the average tax rate and the wage 

rate elasticity with respect to the average tax rate for a given degree of tax progressivity 

■

Equation [1.22] shows that the endogenous hours supply function introduces an in

come effect f —- M l ]  that contrasts the “union substitution effect” ( -■ + M\  uj L  ̂ \(l+aveh)
on union’s wage determination. Then, the sign of the overall effect is ambiguous. This 

result can not be conceived as properly novel since the imphcations of an endogenous 

labour supply have already been a matter of concern of other papers, (see for instance 

Fuest and Huber [2000]).

By expressing the implicit total differential [1.23a] in elasticities’ terms since is 

less than one, we clearly have that an increase in the average tax rate leads to a higher 

wage. That is, the unions’ attempt to protect wages from the taxation increase (the 

terms dominates the opposite effect due to changes in hours worked

Indeed, notice that a higher average tax rate increases the supply of working 

hours and this has a negative effect on the wage. This counterbalancing labour supply 

effect in wage determination appears to be a good reason to cast some doubts on LM’s 

result of a more than 100% wage sh i f t . Th i s  means, that the burden of labour taxation 

is not shifted completely onto firms even though unions have monopolistic power.

The amount of tax burden transferred to firms depends on the initial taxation level 

( j ^ )  and on the worked hours elasticity with respect to the average tax rate 

Hence, following a rise in the average personal income tax rate, the monopolistic union 

increases the wage pressure as suggested by DT but the strength of this claim does 

not depend on unions’ power but on the initial taxation level. If the taxation level is 

extremely high, a further increase in the tax rate imphes an heavy cost for the workers, 

thus the compensating rise in the wage would be higher than what required for a lower

^^The more than 100% shift is due to the combined effect of a complete pre-tax wage recovery from 
the increase in taxation and a further increase triggered by the union markup variation.
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initial taxation level.

Finally, notice that all the above comparative statics refers to the wage determined 

by the monopoly union. If one aims at analyzing the effect on the general equilibrium 

wage of a change in tax progressivity a further mechanism should be added. Consider 

for instance the case of an increase in the marginal personal income tax rate:

dw dw dMi, d v  dw  d r  du  <  ^
d r  GE dM^ du d r  dr  du d r  >

This general equilibrium effect is clearly unsigned since ^  = 0 according to ^ = 1.

Moreover, according to equation 1.21 also the sign of is not known on a priori grounds

as long as feedback mechanisms are quite relevant (that is, the sign of depends both 

on the unemployment rate and the capital stock which in turn are affected by a change 

in the wage rate).

Remark 2 An increase in the marginal (average) payroll tax rate lowers (increases) the 

real wage.

Proof.
dw d w d u  dw d M ^ ,d u  . .  ̂_

< 0 (1.24)
Q -y d6 dM'^ Q y  dS

dw ^  b 
~d6 ~  ~ h { l - t )  ^

- 1
(l+ai/£h)2_ 1 + 6

dw _  dw d u _  dw dM'^ ^ z/ ^  ̂ .
I d  ^  d ^ 'd d  ^  ^  ^

1
£ = (l+aueh)̂ . 1 + 6 > 0

According to all the above equations, payroll taxes could affect wage setting differ

ently from personal income taxes. That is, the tax equivalence between personal income 

and payroll taxes does not hold. This result contrasts what suggested by LM but it is
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consistent with Koskela and Schôb [1999], though the framework differs. Koskela and 

Schob [1999] assume an exogenous labour supply but a specific tax structure that allows 

them to show that when the taxation system is progressive the employee’s tax base does 

not correspond to the employers’ tax base. In our framework, payroU taxes do not have 

any direct effect on labour supply and for this reason the changes in union markup are 

not equivalents^ 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 some extent, 

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.

Then, the union markup M~ is increasing in v. That is, a higher marginal tax rate, 

keeping the average tax rate constant, reduces the marginal benefit of increasing the 

pre-tax wage, whereas the marginal cost is invariant. This raises the cost in terms of 

foregone employment of an increase in the post-tax wage and produces the well known 

substitution effect which reduces wage pressure.

However, as above, when analyzing the effect on the general equilibrium wage of a 

change in payroll tax progressivity, one should consider aU the feedbacks at work. That 

is, we might take into account both the effects of changes in the supply of hours of work 

(via the change in the wage rate) and the variation of the real interest rate.

1.4.2 Tax progressivity and em ployment

R em ark 3 Employment effects of changes in personal income taxes depend on an “gen

eral equilibrium interest rate effect” and a “union (wage moderation) substitution effect” 

An increase in the average personal income tax rate implies lower employment.

^^For this reason we denote the union’s markup relevant to changes in payroll taxes differently from 
that relevant to changes in personal income taxes.
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Proof.
r ln  f in  f i r  f iu  , , , ,  _

+ ^ - ^ — § 0  (1.26)
dn dn dr dv dn dM^ dv  <
dr dr dv dr dv dr  ^u

where:^ > 0 ; f

dn dn dr dv dn dv d n ^
— = ----------- -j---------------------j- —  — 0  r 1.271
dt dr dv dt dM-- dv dt dt ^

w here:f | 0 ; f  > 0 ; f  > 0 , a n d t  < 0  1

By looking at equation 1.20 one can easily recognise that a change in personal income 

tax progressivity affects the employment level basically from two mechanisms: the earn

ings function {wh) and the real interest rate. Further, from equation 1.14 we observe 

that the earnings function basically depends on the union markup which produces 

the well known union wage moderation substitution effect and thus has a positive impact 

on employment. It is clear that the real interest rate effect, due to the general equihb

rium framework, is novel to all the partial equihbrium hterature. Being the user cost of 

capital, at a given wage, the real interest rate influences the firms’ decisions on the input 

choices. Furthermore, the real interest rate influences the labour market also through 

the hours supply of work since it changes the opportunity cost of working today. On a 

priori grounds the sign of the employment effects of a change in tax progressivity are not 

clear. Indeed, if the elasticity of inter-temporal substitution is higher than 1 (i.e. 9 <1) 

unambiguously the partial effect of a change of the real interest rate on employment is 

positive^^. This result might hold even if 0 > 1. This imphes that we can exclude the 

possibihty that the effect of a change in the interest rate on the supply of capital is 

enough negative to reduce output and employment. How a change in the degree of tax 

progressivity influences the real interest rate relies upon all the feedback mechanisms but 

is consistent with this plausible story. Suppose that following an increase in the marginal 

personal income tax rate, the labour supply income effects dominates and unions push for

-Indeed, we have: +
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a higher wage. Under this hypothesis firms should substitute labour for capital. Further, 

we should observe a higher unemployment rate. If this is the case, the supply of capital 

of the still employed increases since the wage rate is higher. However, since there is more 

unemployment a portion of the supply of capital from the employment is lost. Therefore, 

we cannot say whether the economy supply of capital increases or not. However, if it 

raises then the real interest rate diminishes and firms substitute labour for capital even 

further (that is employment decreases even more or in other words the real interest rate 

amplifies the former effect of a higher wage rate).

A novel implication of this general equilibrium framework is that we can not exclude 

the possibility of a positive correlation between changes in real wage and changes in 

employment.^^ We can then conceive a change in tax progressivity that increases both 

wages and employment. This is, for example, what was observed in a Scandinavian coun

try hke Norway where the correlation between changes in real wages and employment 

for the period 1978-1997 was positive. Of course, there could be other possible explana

tions of this result. For instance a labour demand shock is perfectly consistent with this 

fact. However, both all the other explanations and our suggestion (a general equilibrium 

effect driven by the change in the interest rate) have in common a shift of the labour 

demand. By definition, this shift in the labour demand can not be captured by a partial 

equilibrium analysis.

An increase in the average personal income tax leads has an ambiguous effect on 

employment. However, since we know from Remark 1 that unions’ wage claims rises and 

all the three transmission mechanisms ( | j |^ )  , ^  work in

the same direction determining lower employment. Given the increase in the wage rate, 

the argument is similar as above. Though, because of the endogenous labour supply, the 

wage pressure is lower than 1 0 0 % and the impact on employment could be weaker than 

what expected by LM or it could be stronger because of the presence of the interest rate

^^Note that a positive correlation between changes in wages and employment can hardly be explained 
only in terms of movement on the labour demand but can be easily conceived as a labour demand shift.
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effect.

R em ark  4 The employment effects of an increase in the marginal (average) payroll tax 

rates are ambiguous.

Proof.
dn _ d n  dr d v  dn d v <  n
I I  ^ ^

dn _  dn dr d v  dn d v d n . ^  ^

i | 0 , t > 0 ; 5 ^ < 0 , ^ > 0 ; f  < 0 , f > 0 , i < 0 .  .

As before, the sign of ^  is not clear cut on a priori grounds. We clearly know that 

following an increase in the marginal payroll tax rate unions reduce their wage pressure. 

How this affect the economy’s supply of capital is not obvious at all: on the one hand 

there should be more employment, on the other the wage rate is lower. Moreover, Remark 

2  points to the importance of the wage set by the decentrahsed union which is not able 

to internahse the effect of a change in the interest rate. In other words, despite of the 

reduction in the union wage pressure, the general equilibrium wage which depends on 

the interest rate and whether or not the inter-temporal elasticity of substitution between 

consumption is greater or not than 1 could also increase. Thus we can not sign the 

employment effect of a change in the marginal payroll tax rate.

Following an increase of the average payroll tax rate according to Remark 2 the 

unions’ wage pressure increases. If the general equilibrium wage increases as well, then 

it may be the case that the economy’s supply of capital increases, the real interest rate 

decreases and the three relevant channels, namely the general equihbrium real interest 

rate effect and the union wage moderation substitution effect ’

and the direct effect on the labour demand (|^ ) work in the same direction. Thereby, 

an increase in the average payroU tax rate ends up in lower employment. FinaUy, the
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Personal Income Payroll Taixes
r t 6 d
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Note: the subscript PE  stands for partial equilibrium 'i.e. the wage rate set by the unions)
and GE for general equilibrium 

Table 1.1: Summary of the Basic Qualitative Results

magnitude of the employment effect depends on the initial taxation level.̂ ®

Table 1.1 summarises the basic results.

We conclude that from a qualitative point of view, we are not able to identify unam

biguously the sign of the effect on the general equilibrium wages and employment.

1.5 T he Q uantitative A nalysis

1.5.1 Calibration

The calibration procedure offers two main advantages. The first is to solve numerically 

the model which does not present a closed form solution for all the steady state equations. 

The second is to estabhsh the direction and quantify the effects of changes in the tax 

parameters of our interest through the identification of all the deep parameters.

The model described in the previous sections is characterised by 10 parameters 

a , 7 ,T,t, (5, d) of which the four tax parameters (r,t,(5, d) are taken from in

dependent data source and all the others are calibrated from the model’s steady state 

equations. Before describing the cahbration procedure in details, it is worth introducing 

the two countries over which we carried out our policy experiments: Italy and the US. 

The choice is made aiming at comparing a European Continental country such as Italy

^®This statement can easily be proved by showing that the absolute value of the elasticity of the 
labour demand with respect to the average payroll tax rate is equal to ^ whereas that of the general 
equilibrium employment level corresponds to
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with an Anglo-Saxon country with a low unemployment experience hke the US.

The two countries of interest are characterized by the presence of unions whose 

strength is quite different. In particular, their institutional wage settings are both clas

sified as decentralized but Italian unions are traditionally stronger. Then, one could also 

argue that changes in labour taxation affect the two countries differently because of a 

different labour market structure. Under such view, our theoretical model should be 

consider appropriate only for Italy whereas a competitive labour market might better 

represent the US.

This chapter aims at analysing the general equihbrium effects of a change in tax 

progressivity for a given labour market structure. Indeed, according to our quahtative 

results, the effects of changes in tax progressivity may be related to the taxation level or 

in other words to the taxation structure. At this stage, by modehing both a monopoly 

urnon and a competitive labour market, we would not be able to separate differences in 

the structure of the labour market from those of the taxation system. We also conduct 

a pohcy experiment according to which we consider a counterfactual country "ITAt̂ gtoa," 

with ah the Itahan parameters values apart from the tax parameters which are equal 

to the US. Then, although the model better refers to Italy, we carry out our pohcy 

experiments also for the US by capturing the countries’ unions’ strength through the 

union markup parameter. Notice that even when modelling a ’’Right to Manage” model 

differences in unions’ strength are captured by the union markup which would include 

the bargaining power parameter.

We start by setting the period equal to 20 years and by assuming that the fohowing 

expressions hold within the data Ykp =  (r -f 6kp)Kp, Ykd =  (r +  6kd)I^d, and Ykg = 

(r 4 - 6kg)Kg, where r denotes the real interest rate, 6 represents the capital depreciation 

rate which is equal to 0.025 per quarter, Ap, Kd and Kg denote respectively the sum of 

gross ffxed capital formation and inventories stock, consumption of private and pubhc 

durable goods.^^ Country specific real interest rate is calculated from Fisher’s identity

2.5% per quarter depreciation rate is consistent with the assumption of fuU capital depreciation
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(r =  z — 7T®) where the expected inflation is set equal to a flve-year average of lagged 

inflation. Data are provided by the Bank of Italy and the Federal Reserve. The capital 

share, a, is then calibrated according to the following expression:

“  G N P + Y u  + Ykg

On the basis of equation [1.30] we obtain that for Italy the capital share is equal 

to 0.36 while for the US the parameter takes the value of 0.33. These two values are 

consistent with observed data according to which during the last decades the capital 

share has been higher in the European Continental countries than in the Anglo-Saxon 

group.

The parameter the inverse of the inter-temporal elasticity of substitution for con

sumption, is an important parameter. The value refers to that suggested by Attanasio 

and JappeUi (1998) on the basis of Attanasio and Weber’s (1993) estimates of the inter

temporal elasticity of substitution (0.8). Thus, 9 is set equal to 1.25 for both countries. 

Since 9 is an important parameter in the Appendix we present some robustness checks of 

our analysis obtained by identifying an upper and lower bound (d= 30%) of this 9 value. 

Given a value for 0, we cahbrate the parameters /? and 7 . The former is calculated from 

the Euler Equation:

where the ratio between old and young people’s consumption is equal to 0.92 and 0.69 

for Italy and the US respectively.^® The latter derives from Pencavel’s estimates of men 

worked hours elasticity with respect to a wage rate:

in steady state. If one considers that it takes 20 years (the number of years for which a generation lasts) 
to the economy to move from one to another steady state, the above assumption imphes that capital is 
completely depreciated after 10 years.

^®The value for Italy is calculated from data reported by JappeUi and Modighani (1999). Data refers 
to repeated cross-sections (1984-1995) based on the Bank of Italy’s Survey of Household Income and 
Wealth (SHTW). The ratio for the US is obtained using cross-sectional data (1987-1998) relative to 
Consumer Expenditure Survey (CEX) by the Bureau of Labour Statistics.
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Eh =  ^ , =  -0.094 (1.32)u 'y — L

It should be noted that in both cases the condition that 7  might be higher than unity 

holds. Taking the tax parameter A from the data, the parameter b is instead calibrated 

from the identity:

b =  (Twhi l̂ — A) (1.33)

where the replacement ratio value, <j, corresponds to the inverse of the union markup 

as imphed by the theoretical model and the hours of work proportion over total hours 

is constructed from the data.^^ The average weekly hours of work in the manufacturing 

sector (1978-97) is divided to 96 hours (e.g. 16 hours times 6  working days). Moreover, 

as implied by the Cobb-Douglas production function w is equalised to:

w =  (1.34)
a L

where real interest rate and the ratio K /L  values are taken from the data and the 

capital share is equal to the calibrated values, 0.36 and 0.33. Finally, given 6 , 7  and 

M~, the parameter y? is cahbrated from the FOC for the hours of work in the utihty 

maximisation process, that is:

= v {bM~) (1.35)

Table 1.2 summarises the calibration.

Table 1.3 instead shows the tax parameters that are taken from independent data 

sources. The tax rates refer to those burdened onto a single income couple which earns 

an average wage in the manufacturing sector and has two children and onto his employer.

Eurostat and Bureau of Labour Statistics provide the data.
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Country a 7 P 9 b
Italy 0.36 2.41 0.87 1.25 22.04 0.34
IT-A-nstax 0.36 2.41 0.87 1.25 22.04 0.34

0.33 2.41 0.61 1.25 24.07 0.32

Table 1.2: Calibration Summary

Country T A 6 d V V V *

Italy 0.28 0.15 0.48 0.44 0.85 0.98 0.83
IT-Austax 0.34 0 .2 0 0.08 0.26 0.82 1.17 0.96
USA 0.34 0 .2 0 0.08 0.26 0.82 1.17 0.96

Table 1.3: Tax Parameters

Although it might seem restrictive, the use of a specific category of workers is consistent 

with the theoretical model. The model is built in a unionised framework^®. Therefore, 

what is relevant is whether or not this specific category of workers is representative of 

unions’ members rather than if it is representative of the median worker.

Note that at this income level, the personal income taxes are higher in the US where 

this taxation system is also more progressive. In contrast, payroll tax rates are much 

higher in Italy and the Italian payroll taxation system is progressive whereas the Amer

ican one is regressive. Further evidence that the personal income tax system is more 

progressive in the USA rather than Italy can be found in Wagstaff et al [1999]. In their 

paper progressivity refers only to the personal income taxes and it is measured, using 

different data sources, by the Kakwani index.

Illustrated by Table 1.4 are the “three” countries’ steady state characteristics imphed 

by the cahbration procedure. Within the Table, in order to be able to express our em

ployment effects in terms of the unemployment rate we conceive the employment rate 

as the ratio between the employment and the labour force. This can not be regarded as 

a strong assumption since in our model the whole population is allowed to participate.

^®The literature on this issue has widely proved that the wage (substitution) moderation effect is 
entirely due to the presence of the unions.
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Country Cy Co Ça Ç 
Cy y s s

y 9 a.
y r M  u

Italy 0.21 0.19 0.94 0.51 0.18 0.23 0.21 0.27 0.06 1.15 10%
USA 0.22 0.15 0.71 0.54 0.15 0.21 0.17 0.25 0.05 1.13 6%
ITÂ fstaa; 0.21 0.19 0.94 0.53 0.18 0.24 0.17 0.23 0.07 1.14 8%
Notes:AU Variables are normahsed by the labour force; u stands for the unemployment rate

Table 1.4: Steady State Characteristics of the Two Countries

Results presented in Table 1.4 are quite consistent with some empirical characteristics of 

the two real countries. For example, Italy presents a higher savings rate, a higher real 

interest rate, a higher union markup and a higher government expenditure ratio. More

over, the comparison of the steady state results for Italy and the counterfactual country 

’TTA^siaa,” may provide an indication of the direction towards the Italian economy would 

move if the Itahan Government would switch from its tax parameters to the US one.

1.5.2 Policy Experim ents

Before describing our pohcy experiments, it is worth looking at the actual labour tax 

variations in Italy and the US during the period 1978-1997 to have a more precise idea 

on the empirical relevance of our model. According to Table 1.5, personal income taxes 

changes have been larger in Italy than in the US, though the increase in the progressivity 

of this taxation system is bigger in the US (| %i>us |> | I)* In both countries the

payroll tax system seems to be quite unchanged. Our policy experiments will help to 

shed some hght on the single and combined effect of labour tax rate changes in the two 

economies. A different set of policy experiments is run for both countries. Initially, aiming 

at quantifying the single effect of labour tax parameters on wages and employment, each 

of them is allowed to vary keeping constant aU the others. After that, we will take 

as a benchmark tax changes illustrated in Table 1.5.^  ̂ Note that, since these pohcy

also ran some experiments where the restriction of a constant overall level of tax progressivity is 
imposed. Under this assumption the employment effects are quite negligible. This is consistent with our 
findings of different effects associated to different tax parameters and the importance of changing tax 
progressivity. Then, for ease of exposition these results are not reported but are available upon request.
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Country %A % T %6 % z;
Italy 19.3 3.99 0.15 0.16 -0.33 0.1 -0.21 7.8
USA 0.65 2.61 1.06 1.59 -1.00 0.13 -0.65 1.19

Table 1.5: Labour Taxes and Unemployment changes 1978-1997

experim ents are meant to be a comparison between different steady state equilibria, we 

focus only on the long-run implications of changes in taxation without considering short- 

run and transitional dynamics.

M arginal Personal Incom e Tax Rate Effects

Figure 1.1, illustrates the implications for Italy (the blue line) and the US (the pink 

line)̂ "̂  of the sole change in the marginal personal income tax rates, r.

Ij

Figure 1-1: Marginal Personal Income Tax Rates and Wages

In Figure 1.1, we read for both countries that changes in r  are always positively  

correlated to changes in wages. This suggests that the '‘labour supply inœm e effect” 

always dominates “the union (wage moderation) substitution effect”. The size of the 

final effect on wages appears to  be strongly related to the initial taxation level. Indeed,

^^This seems not to be a strong limit of the calibration with regard to the theoretical model given 
that there exists only two overlapping generations.

^^Note further, it is like saying that changes in taxation are permanent.
Henceforth, when it is not explicitly stated, Italy and the US are represented by the blue and the 

pink line respectively.
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the wage variation is larger in the US (-0.14% against -0.10% for Italy when we impose 

a 1% reduction in r) where the actual marginal tax rate and the personal income tax  

progressivity are higher.

3

!

Figure 1-2: Marginal Personal Income Tax Rates and Employment

Figure 1-3: Changes in the Marginal Personal Income Tax Rates

1 » 4 J J
g 3 » i j j j

Figure 1.2 shows further that the general equilibrium interest rate effect is stronger 

than the union (wage moderation) substitution effect leading to a negative correlation 

between r and employment even though union markup is decreasing in r. As expected, 

the coefficient is bigger for the US and for the counterfactual country “ITAi^ t̂ox” where
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Italy
%T %w %n %M %h %c %s %r %g
-1 0.39 -0.10 0.13 0.05 0.16 0.07 0.06 0.18 0.40
-2.5 0.97 -0.24 0.29 0.14 0.39 0.18 0.16 0.43 0.94
-5 1.94 -0.50 0.64 0.27 0.77 0.35 0.32 0.90 1.99
-7.5 2.91 -0.74 0.95 0.40 1.15 0.52 0.47 1.34 2.96

USA
%T %w %n %M %h %c %s %r %g
-1 0.51 -0.14 0.22 0.07 0.21 0.09 0.09 0.29 0.70
-2.5 1.28 -0.35 0.55 0.16 0.51 0.23 0.21 0.71 1.75
-5 2.57 -0.69 1.09 0.33 1.02 0.47 0.43 1.41 3.47
-7.5 3.85 -1.02 1.62 0.49 1.53 0.71 0.64 2.11 5.16

%T %z/* %w %n %M %h %c %s %r %g
-1 0.51 -0.14 0.18 0.07 0.21 0.09 0.08 0.25 0.61
-2.5 1.28 -0.34 0.45 0.17 0.51 0.23 0.21 0.62 1.53
-5 2.57 -0.67 0.89 0.34 1.02 0.46 0.41 1.22 3.02
-7.5 3.85 -1.00 1.32 0.51 1.52 0.69 0.62 1.82 4.50

Table 1.6: Effects of Changes Of Marginal Personal Income Tax Rates

the initial level of taxation is higher. Note that the presence of this general equihbrium 

mechanism is quite important since the union substitution effect alone does not appear 

to be strong enough to suggest this kind of fiscal reform as a solution to unemployment^^. 

By affecting inter-temporal decisions of individuals, it appears that labour taxation could 

be harmful to capital accumulation as much as capital taxation.

Table 1.6 provides more evidence in this regard.

For both countries changes in r  are negatively correlated to changes in consumption 

(cfr Figure 1.3 graph on the left in the first row), savings (cfr Figure 1.3 graph on the 

right in the first row), real interest rate (cfr Figure 1.3 graph on the left in the second 

row) and government expenditures (cfr Figure 1.3 graph on the right in the second 

row). Two main points are worth noting here. First, because of the increase in the 

employment rate, even though the marginal tax rate is lower, government expenditure

35 The union’s markup change is equal to 0.05% for Italy and 0.07% for US following a 1% reduction
m T
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is increasing since total tax revenues are rising. Secondly, identifying aggregate private 

output as the sum of consumption and savings, the above results seem to  im ply that 

a lower tax progressivity (r  [)  determines higher em ployment and output. Though the  

effect on employment is somehow controversial to  the m ajority o f the papers within the 

literature, the effect on output is not suiprising to  the most. Many argue that higher tax  

progressivity (r  | )  disincentives human capital accumulation. W hat is novel here is that 

it appears to disincentive the capital accumulation as well.

Figure 1-4: Changes in the Marginal Personal Income Tax Rates Cont.

A verage Personal Incom e Tax R ate Effects.

The following graphs show that, consistently with Remark 1, a decrease in the average 

personal income tax rate triggers a wage reduction (cfr Figure 1.5) and a rise in the  

em ployment rate (cfr Figure 1.6).
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More specifically, a 1% decrease in A yields to an increase in the employment rate 

equal to 0.4%; 0.59 and 0.6% for Italy, ITA^^tax and the US. Three things deserve to be 

noted. First, reducing both personal income tax rates has a positive effect on em ployment, 

though it is stronger when determined by a reduction in the average tax rate. Note that 

a decrease in A (r)  implies a higher (smaller) degree in tax  progressivity. Secondly, this 

policy experiment provides further evidence that what m ostly m atters for the size o f  

the effect is the initial taxation level. Thirdly, we can shed more light on the general 

equilibrium implications o f a change in the average personal income tax rate by focusing 

on the role played by the real interest rate.

fj

Figure 1-5: Average Personal Income Tax Rates and Wages 

In particular, the US case is quite interesting where, independently of decreasing or

I

I

Figure 1-6: Average Personal Income Tax R ates and Employment
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increasing the tax rate, the effect on consumption (cfr Figure 1.7 graph on the left in the 

first row), savings (cfr Figure 1.7 graph on the right in the first row) and private output 

is negative.

Table 1.7 can shed some light on this.

Figure 1-7: Changes in the Average Personal Income Tax Rates

For both countries, the relation between the real interest rate and A is negative trig

gering a higher employment rate for a reduction in the average personal income tax rate.
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Italy
%A %w %n %M %h %c %s %r %g %y
-1 -0.17 -0.13 0.43 -0.02 -0.07 0.04 0.03 0.23 0.59 0.03
-2.5 -0.43 -0.32 1.07 -0.06 -0.18 0.09 0.07 0.57 1.48 0.08
-5 -0.87 -0.63 2.14 -0.12 -0.35 0.18 0.14 1.14 2.97 0.17
-7.5 -1.29 -0.94 3.22 -0.17 -0.53 0.27 0.21 1.71 4.45 0.25

ITÂ stax
%A %z/* %w %n %M %h %c %s %r %g %y
-1 -0.24 -0.17 0.59 -0.03 -0.10 0.05 0.04 0.31 0.92 0.05
-2.5 -0.6 -0.43 1.47 -0.08 -0.25 0.12 0.09 0.78 2.29 0.11
-5 -1.20 -0.86 2.94 -0.15 -0.49 0.25 0.18 1.56 4.58 0.23
-7.5 -1.78 -1.28 4.43 -0.22 -0.73 0.37 0.28 2.34 6.87 0.34

USA
%A %w %n %M %h %c %s %r %g %y
-1 -0.24 -0.17 0.60 -0.03 -0.10 -0.52 -0.53 0.35 0.94 -0.53
-2.5 -0.60 -0.43 1.54 -0.07 -0.25 -0.45 -0.47 0.88 2.43 -0.46
-5 -1.20 -0.85 3.11 -0.14 -0.49 -0.32 -0.38 1.76 4.91 -0.34
-7.5 -1.78 -1.27 4.69 -0.21 -0.73 -0.20 -0.28 2.64 7.39 -0.22
1 0.24 0.17 -0.60 0.03 0.10 -0.62 -0.61 -0.35 -1.04 -0.62
2.5 0.61 0.43 -1.54 0.07 0.25 -0.69 -0.67 -0.88 -2.53 -0.69
5 1.22 0.85 -3.11 0.14 0.49 -0.82 -0.77 -1.75 -5.00 -0.80
7.5 1.85 1.27 -4.69 0.21 0.73 -0.94 -0.86 -2.62 -7.47 -0.92

Table 1.7: Effects of Changes Of Average Personal Income Tax Rates
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However, in the US we observe a fall down in consumption and savings despite of the em

ployment rate is increasing. Since the economy’s savings function is a weighted average 

of the employed’s and unemployed’s savings, the observed reduction in overall savings 

implies that the employment effects when negative (At) are stronger than the positive 

effects on the wage, the hours worked and the real interest rate. Notice that, given our 

parameter value for the inter-temporal elasticity of substitution between consumption, 

we expect a partial negative relationship between the real interest rate and savings. In

deed, the negative effect on consumption, savings and private output diminishes as the 

reduction in A is bigger due to the increase in the employment rate. This imphes that 

under this policy experiment, the more progressive the taxation system becomes the less 

the negative impact on output.

In contrast, in Italy and ITAustaa; for a reduction in the average personal income tax 

rate, the combined effect of a higher interest rate and employment rate leads to a shght 

increase in consumption and savings. Thereby, the new steady state is associated to a 

somewhat higher output level.

Marginal Payroll Tax R ate Effects

Changes in the marginal payroU tax rate, are positively correlated to changes in wages 

(cfr Figure 1.8) for both countries.

Provided that 6 does not influence worked hours, variations in the general equihbrium 

wage depends entirely on changes in union markup and the real interest rate.^^ Yet this 

union wage moderation substitution effect is very smaU and slightly stronger in Italy 

where the initial level of taxation is higher.

Furthermore, in Italy variations of the employment rate seem primarily to reflect 

changes in wages whereas in the US they do not. We can be more precise by looking

^®Note that in the previous pohcy experiment an increase in tax progressivity (e.g. a rise in the 
marginal personal income tax rate) leads always to a lower output level. In contrast, a higher degree of 
tax progressivity achieved by decreasing the average tax rate does (may) not have this negative effect in 
Italy (in the US).

Table 1.8 shows that changes in hours of work are very close to zero.
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Figure 1-8: Marginal Payroll Tax Rate and Wages
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Figure 1-9: Marginal Payroll Tax Rate and Employment
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at Table 1.8 according to  which there is a strong link between savings (cfr Figure 1.10 

graph on the right in the first row), consumption (cfr Figure 1.10 graph on the left in 

the first row) and payroll taxes.

While in Italy and in ITAu^tox consumption and savings’ changes are quite small, in 

the US they are large enough to determine a relatively large negative effect on private 

output. This negative effect is stronger when associated to  an increase in the tax rate (e.g. 

when the payroll progressivity increases). Nevertheless, changes in 6 affect positively the 

employment rate for a reduction of the tax rate higher than 1%. This is due to the  

fact that the increase in the real interest rate and the reduction in wages lead firms to  

substitute capital for labour. Note however that for both countries, the gains in terms 

of em ployment are so small to  suggest that pure changes in marginal payroll taxes can 

not represent a policy solution to unemployment.

Figure 1-10: Changes in the Marginal Payroll Tax Rates

^®This strong link in particular emerges if one compares the effect on consumption and savings to the 
effects on all the other macroeconomic variables.

59



Italy
%Z/* %w %n %M %h %c %s %r %g %y

-1% 0.32 -0.01 0.02 -0.005 0.0005 -0.003 -0.003 0.01 0.04 -0.003
-2.5% 0.81 -0.02 0.04 -0.014 0.0013 -0.007 -0.008 0.03 0.09 -0.01
-5% 1.64 -0.03 0.08 -0.027 0.0027 -0.014 -0.016 0.05 0.18 -0.02
-7.5% 2.48 -0.05 0.12 -0.042 0.0041 -0.021 -0.024 0.08 0.27 -0.02

ITAusfoa:
%6 %!/* %w %n %M %h %c %s %r %g %y
-1% 0.07 -0.002 0.004 -0.001 0.0001 -0.001 -0.001 0.003 0.01 -0.001
-2.5% 0.18 -0.004 0.01 -0.004 0.0003 -0.002 -0.002 0.01 0.03 -0.002
-5% 0.36 -0.01 0.02 -0.01 0.001 -0.004 -0.004 0.01 0.05 -0.004
-7.5% 0.54 -0.01 0.03 -0.01 0.001 -0.01 -0.01 0.02 0.08 -0.01

USA
%6 %z/* %w %n %M %h %c %s %r %g %y
-1% 0.07 -0.003 -0.01 -0.003 0.0003 -0.573 -0.573 0.01 -0.03 -0.57
-2.5% 0.18 -0.009 0.01 -0.008 0.0008 -0.575 -0.576 0.02 0.01 -0.58
-5% 0.36 -0.017 0.03 -0.016 0.0016 -0.579 -0.58 0.04 0.07 -0.58
-7.5% 0.54 -0.026 0.06 -0.024 0.0024 -0.584 -0.585 0.05 0.14 -0.58
1 -0.07 0.003 -0.01 0.003 -0.0003 -0.569 -0.569 -0.01 -0.08 -0.57
2.5 -0.18 0.009 -0.01 0.008 -0.0008 -0.567 -0.566 -0.02 -0.12 -0.57
5 -0.36 0.017 -0.03 0.018 -0.0016 -0.562 -0.561 -0.04 -0.18 -0.56
7.5 -0.53 0.026 -0.06 0.024 -0.0024 -0.558 -0.557 -0.05 -0.24 -0.56

Table 1.8: Effects of Changes Of Marginal Payroll Tax Rates
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A verage Payroll Tax R ate Effects

Figures 1.11, 1.12 and 1.13 describe the role played by changes in the average payroll 

taxes.

I
I

Figure 1-11: Average Payroll Tax Rates and Wages

For both countries the changes in the wage (cfr Figure 1.11) are much lower than the  

em ploym ent rate effects (cfr Figure 1.12).
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Figure 1-12: Average Payroll Tax Rate and Employment

In Italy when we allow for a reduction in d, the increase in union markup (cfr Figure 

1.13 graph on the left in the third row) is almost identical to wage changes. Average 

payroll taxes enter into the labour demand as a labour cost and for this reason they can 

be conceived as a sort o f hiring cost. Then, it seems quite obvious that employment 

increases as long as d decreases (payroll tax progressivity increases).

Though at a first look the effect appears to be quite strong (0.83 em ployment elasticity  

for Italy whereas it is smaller (0.56 and 0.57) for ITAî ĝ ga. and the US), employment 

increases less than the reduction in labour costs. That is, firms are not translating 

com pletely lower labour costs into more employment. This policy experim ent supports 

further the highly robust result that stronger employment effects are associated to  a 

higher initial taxation level. Moreover, as illustrated by Table 1.9, in Italy the reduction  

in d is combined with an increase in private output. In contrast, in the US the effect on 

private output is negative.

a model where it is allowed for firms’ heterogeneity, we can interpret the positive effect of increasing 
payroll tax progressivity in another way. It favours small firms by reducing their hiring costs more than 
those sustained by big ones. Small firms are those which might require a higher product demand for 
hiring new labour. Thereby, increasing payroll tax progressivity lowers the level of product demand 
necessary to small firm to hire more work and on average it implies higher employment. This argument 
is sustained by Kolm [1999] who argues that imposing different payroll taxes on different sectors implies 
higher employment.
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Figure 1-13: Changes in the Average Payroll Tax Rates
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Figure 1.14 summarises for both countries all the previous results by comparing the  

different effects on wages (cfr Figure 1.14 graph on the left in the first (second) row for 

Italy (the US)) and em ploym ent (cfr Figure 1.14 graph on the right in the first (second)

63



Italy
%d %!/* %w %n %M %h %c %s % r %g %y
-1% -0.31 0.01 0.83 0.01 -0.002 0.12 0.10 0.53 1.33 0.11
-2.5% -0.76 0.02 2.11 0.02 -0.006 0.30 0.26 1.34 3.33 0.29
-5% -1.53 0.04 4.27 0.03 -0.011 0.62 0.52 2.71 6.74 0.59
-7.5% -2.29 0.07 6.50 0.05 -0.017 0.94 0.79 4.11 10.2 0.89

ITAustox
%d %z/* %w %n %M %h %c %s %r %g %y
-1% -0.20 0.01 0.56 0.01 -0.002 0.08 0.07 0.36 0.99 0.08
-2.5% -0.51 0.02 1.40 0.01 -0.004 0.20 0.17 0.89 2.49 0.19
-5% -1.02 0.04 2.83 0.03 -0.01 0.41 0.34 1.80 5.02 0.39
-7.5% -1.54 0.05 4.29 0.04 -0.01 0.62 0.51 0.03 0.08 0.59

USA
%d %z/* %w %n %M %h %C %s %r %g %y
-1% -0.20 0.01 0.57 0.01 -0.002 -0.49 -0.50 0.39 1.00 -0.49
-2.5% -0.51 0.03 1.46 0.03 -0.005 -0.36 -0.39 0.98 2.58 -0.37
-5% -1.02 0.06 2.96 0.05 -0.010 -0.15 -0.20 1.98 5.26 -0.16
-7.5% -1.54 0.09 4.50 0.08 -0.015 0.07 -0.01 3.00 7.97 0.05
1 0.20 -0.01 -0.57 -0.01 0.002 -0.65 -0.64 -0.39 -1.10 -0.65
2.5 0.51 -0.03 -1.46 -0.03 0.005 -0.78 -0.75 -0.97 -2.65 -0.77
5 1.02 -0.06 -2.96 -0.05 0.010 -0.98 -0.92 -1.92 -5.22 -0.96
7.5 1.54 -0.09 -4.50 -0.08 0.015 -1.18 -1.09 -2.86 -7.74 -1.15

Table 1.9: Effects of Changes Of Average Payroll Tax Rates
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row for Italy (the US)) of changes in the four tax parameters (In Figure 1.14, the blue 

line identifies the marginal personal income tax rate; the pink line identifies the average 

personal income tax rate; the yellow line identifies the marginal payroll tax rate; the ski 

blue line identifies the average payroll tax rate).

Figure 1-14: Changes in the Four Labour Tax Parameters

First, changes in the em ployment rate are much larger than those related to  wages. 

Secondly, the higher the initial taxation level, the stronger the employment effect.

Finally, we consider as a benchmark for the last policy experim ent the actual tax 

variations reported in Table 1.5.̂ °̂’̂  ̂ We obtain that according to  our model in Italy the

^°This kind of policy experiment allow us to assess the robustness of our result in presence of simul
taneous changes in the four tax parameters.

^^Note further that we find positive employment effects (0.41% and 0.58% for Italy and the US) even 
when we allow for a 1% reduction in the average payroll tax rate holding constant the total tax revenues. 
The required increase in the average personal income tax rate results to be equal to  0.90% and 0.10% for 
Italy and the US respectively. As expected, given the non-linear structure of the two taxation systems, 
these values differ from 1%.
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employment (unemployment) rate should be reduced (increased) by 7.9% whereas in US 

it should decrease (increase) by 2.32%. By looking at the same Table 1.5, these rates of 

changes are quite close to the real ones in particular for Italy suggesting that the taxation 

structure is important for determining the general equilibrium employment effects but 

the labour market structure may be relevant as well.

1.6 C onclusions

This chapter has presented a general equihbrium model on the relation among tax pro

gressivity, wage setting and employment which distinguishes between the imphcations of 

changes in the degree of personal income and payroll tax progressivity. Furthermore, this 

current chapter has pointed to the importance of the effects of each of the four types of 

labour taxes which define the two indices of tax progression. Prom a theoretical point 

of view three main conclusions can be derived. First, a general equilibrium framework 

points to the importance of the role played by the “interest rate effect”. Then, it would 

be interesting to analyze whether this result would hold in a small open economy where 

the real interest rate has to be taken as given. Future research will investigate further 

on this issue. Secondly, the role played by the labour supply is crucial in determining 

the size and the sign of the effect of changes in personal income taxation over unions’ 

wage setting and cancels out the hypothesis that given individuals’ rational behaviour, 

personal income taxes and payroll taxes affect wage determination in the same manner. 

Thirdly, employment effects depend on the initial taxation level: the higher the tax level, 

the stronger the effect.

Some of these points address the question of whether unions are able to shift the 

tax burden onto firms. According to our pohcy experiments, that were run through a 

cahbration approach, the answer is no. Union markup variations can not help to account 

for employment changes. On the basis of this, the labour economists’ common view seems 

to be right. Another extension of the model might consider if this result is robust to a
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industry level wage determination where the monopohstic union can not internalize all 

the macroeconomic effects but where the Nash equihbrium is not longer the equihbrium 

solution.

However, our pohcy experiments find also some evidence in favour of the Daveri 

and Tabelhni’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 payroU tax rates has a relevant impact on employment 

(namely, 0.43% and 0.83%, respectively, for Italy; 0.59% and 0.56% respectively for the 

counterfactual country ITÂ ĝtâ ; 0.60% and 0.57%, respectively, for the US). These effects 

are strongly related to the general equihbrium interest rate mechanism and to the initial 

taxation level. Furthermore, in contrast to a hnear taxation system, a nonhnear taxation 

system aUows for the possibihty that the effects of counterbalancing tax changes do not 

cancel out and may influence employment equihbrium.

Taking as a benchmark for our pohcy experiment the actual fiscal reform during 

the period 1978-97, we find that for the Itahan case variations in the employment rate 

imphed by our model are quite close to those empiricahy observed. This raises the 

issue of the importance of the labour market structure. This chapter has focused on 

the general equihbrium employment effects of changes in tax progressivity for a given 

labour market structure. Future research will consider both the taxation and the labour 

market structures by comparing the US, modelled as a competitive labour market, to the 

unionised Itahan economy.
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Country Cy Co Ça
Cy

c
V s y 9 3.

y r M  u
Italy 0.21 0.19 0.94 0.51 0.18 0.23 0.21 0.27 0.06 1.15 10%

ITAg=o.88 0.16 0.15 0.94 0.52 0.13 0.23 0.14 0.25 0.08 0.83 10%
ITA0=i .63 0.20 0.19 0.97 0.51 0.18 0.23 0.20 0.26 0.10 1.11 10% .
Notes:All Variables are normalised by the labour force; u stands for the unemployment rate

Table 1.10: Robustness Check: Steady State

R obustness check

The parameter 9 is set equal to 1.25 for both countries. However, since 0 is a crucial 

parameter we present some robustness checks of our analysis for Italy obtained by iden

tifying an upper and lower bound (± 30%) of this 6 value. Notice that changing the 

value for 0 imphes a new value for the worked hours elasticity with respect to a wage 

rate which is equal to:

1 - 9
eh =  ̂-f 7 — 1

We start by assuming 9 =  0.88 (—30%) and 9 = 1.63 (+30%) which means, for a given 

value of 7 , Sh equal to 0.05 and (—0.21) respectively.

The following Tables illustrate all the robustness checks. AU these checks can be 

conceived as satisfactory. Although the band which define the upper and lower bounds 

is pretty large (then our checks are quite powerful) results are robust. They differ only 

when 9 is allowed to be lower than 1 but this is perfectly consistent with the theoretical 

model. Further, our results are more sensible when  ̂ > 1 and there are good reasons to 

believe that 9 is indeed higher than 1 (individuals prefer to consume more today rather 

than tomorrow).
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Italy
%T %w %n %M %h %c %s %r %g
-1 0.39 -0.10 0.13 0.05 0.16 0.07 0.06 0.18 0.40
-2.5 0.97 -0.24 0.29 0.14 0.39 0.18 0.16 0.43 0.94
-5 1.94 -0.50 0.64 0.27 0.77 0.35 0.32 0.90 1.99
-7.5 2.91 -0.74 0.95 0.40 1.15 0.52 0.47 1.34 2.96

ITAg==0.88
%T %Z/* %w %n %M %h %c %s %r %g
-1 0.39 -0.23 0.47 -0.07 0.16 -0.13 -0.15 0.41 1.50
-2.5 0.97 -0.56 1.17 -0.18 0.39 -0.32 -0.37 1.02 3.76
-5 1.94 -1.12 2.35 -0.35 0.78 -0.64 -0.74 2.04 5.73
-7.5 2.91 -1.67 3.54 -0.52 1.17 0.97 -1.12 3.06 7.32

ITÀ0.=1.63
%T %w %n %M %h %c %s %r %g
-1 0.39 -0.11 0.15 0.04 0.15 0.06 0.05 0.19 0.45
-2.5 0.97 -0.26 0.37 0.10 0.37 0.15 0.12 0.48 1.11
-5 1.94 -0.52 0.73 0.21 0.74 0.30 0.24 0.95 2.22
-7.5 2.91 -0.78 1.09 0.31 1.10 0.45 0.36 1.41 3.30

Table 1.11: Robustness Check: Changing Marginal Personal Income Tax Rates

Italy
%t %z/* %w %n %M %h %c %s %r %g
-1 -0.17 -0.13 0.43 -0.02 -0.07 0.04 0.03 0.23 0.59
-2.5 -0.43 -0.32 1.07 -0.06 -0.18 0.09 0.07 0.57 1.48
-5 -0.87 -0.63 2.14 -0.12 -0.35 0.18 0.14 1.14 2.97
-7.5 -1.29 -0.94 3.22 -0.17 -0.53 0.27 0.21 1.71 4.45

ITA(9=o.88
%t %w %n %M %h %c %s %r %g
-1 -0.17 -0.07 0.27 0.03 -0.07 -0.01 -0.02 0.13 0.43
-2.5 -0.43 -0.18 0.68 0.08 -0.18 -0.04 -0.05 0.32 1.07
-5 -0.87 -0.36 1.36 0.16 -0.35 -0.03 0.13 0.65 2.14
-7.5 -1.29 -0.53 2.04 0.23 -0.53 -0.04 0.20 0.97 3.21

ITAg=i_63
%t %w %n %h %c %s %r %g
-1 -0.17 -0.12 0.41 -0.02 -0.07 0.03 0.02 0.22 0.57
-2.5 -0.43 -0.30 1.01 -0.04 -0.18 0.08 0.05 0.54 1.52
-5 -0.87 -0.60 2.03 -0.08 -0.35 0.16 0.09 1.08 2.84
-7.5 -1.29 -0.89 3.05 -0.12 -0.53 0.24 0.14 1.62 4.26

Table 1.12: Robustness Check: Changing Average Personal Income Tax Rates
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Italy
%Z/* %w %n %M %h %c %s %r %g

-1% 0.32 -0.01 0.02 -0.005 0.0005 -0.003 -0.003 0.01 0.04
-2.5% 0.81 -0.02 0.04 -0.014 0.0013 -0.007 -0.008 0.03 0.09
-5% 1.64 -0.03 0.08 -0.027 0.0027 -0.014 -0.016 0.05 0.18
-7.5% 2.48 -0.05 0.12 -0.042 0.0041 -0.021 -0.024 0.08 0.27

lTAe==0.88
%6 %Z/* %w %n %M %h %c %s %r %g
-1% 0.32 0.01 -0.01 0.01 0.0004 0.01 0.01 -0.01 -0.05
-2.5% 0.81 0.02 -0.04 0.02 0.001 0.02 0.01 -0.03 -0.13
-5% 1.64 0.03 -0.09 0.03 0.002 0.03 0.03 -0.06 -0.26
-7.5% 2.48 0.05 -0.14 0.05 0.003 0.05 0.04 -0.09 -0.39

lTAe= 1.63

%6 %z/* %w %n %M %h %c %s %r %g
-1% 0.32 -0.01 0.01 -0.004 0.001 -0 .0 0 2 -0.003 0.01 0.03
-2.5% 0.81 -0.01 0.03 -0.01 0.002 -0.01 -0.01 0.02 0.08
-5% 1.64 -0.03 0.07 -0.02 0.01 -0.01 -0.01 0.05 0.15
-7.5 2.48 -0.04 0.10 -0.03 0.01 -0.02 -0.02 0.07 0.23

Table 1.13: Robustness Check: Changing Marginal Payroll Tax Rates

Italy
%d %!/* %w %n %M %h %c %s %r %g
-1% -0.31 0.01 0.83 0.01 -0.002 0.12 0.10 0.53 1.33
-2.5% -0.76 0.02 2.11 0.02 -0.006 0.30 0.26 1.34 3.33
-5% -1.53 0.04 4.27 0.03 -0.011 0.62 0.52 2.71 6.74
-7.5% -2.29 0.07 6.50 0.05 -0.017 0.94 0.79 4.11 10.2

ITAg= 0.88
%d %z/* %w %n %M %h %c %s %r %g
-1% -0.31 -0.01 0.86 -0.01 -0.001 0.01 0.002 0.56 1.98
-2.5% -0.76 -0.01 2.18 -0.02 -0.004 0.02 0.01 1.41 5.00
-5% -1.53 -0.02 4.42 -0.03 -0.01 0.04 0.01 2.84 7.01
-7.5% -2.29 -0.04 6.72 -0.05 -0.01 0.06 0.02 4.31 10.3

ITAg= 1.63
%d %%/* %w %n %M %h %c %s %r %g
-1% -0.31 0.02 Oj& 0.01 -0.01 0.11 0.07 0.52 1.32
-2.5% -0.76 0.04 2.06 0.02 -0.02 0.27 0.18 1.31 3.33
-5% -1.53 0.08 4.17 0.04 -0.04 0.55 0.37 2.65 6.72
-7.5 -2.29 1.12 6.35 0.06 -0.06 0.83 0.56 4.02 10.2

Table 1.14: Robustness Check: Changing Average Payroll Tax Rates
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Chapter 2 

Progressive Taxation and W age 

Setting when U nions Strategically  

Interact

2.1 Introduction

Public finance solutions to high unemployment have often been advocated in the past 

years. With unemployment concentrated among the young and unskilled, a fairly popular 

suggestion has been that a reduction of the social security contributions borne by low 

wage earnings, financed by a carbon tax, could yield a double dividend, the reduction of 

unemployment and the abatement of pollution (see Sprensen [1997]).

As discussed in the previous chapter, the hterature in this area has clearly pointed out 

that a decline in average labour taxes reduces unemployment if it generates lower pre-tax 

wages. Pre-tax wages fall if real after tax income from unemployment and leisure is not 

affected or only partially affected by the change in average taxes. 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], Daveri
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and Tabellini [2000]).

Changes in labour taxation do not necessarily require that average labour taxes vary. 

In principle, a switch from payroll to income taxes, given average rates, could affect 

wage pressure and unemployment. 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 particular, under 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. The empirical evidence to date, however, 

does not support this possibility (see Nickell and Layaxd [1999] for a recent review).

When labour taxation is nonlinear, another opportunity is to vary the degree of 

labour tax progressivity. Economic theory suggests that higher progressivity could reduce 

unemployment. The economic intuition is illustrated by Cahnfors [1995]. Suppose that 

wages are bargained over by unions. When a union contemplates the possibihty 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 y denotes the coefficient of residual income progression^. This

imphes that the expected employment loss associated to the higher after tax wage is J, 

where e is the elasticity of labour demand. Since y < 1 with progressive taxation, this 

loss is higher with progressive than with proportional taxation {y = 1). It follows that, 

when labour markets are not perfectly competitive, a certain degree of tax progressivity 

can be desirable because it makes wage increases less attractive to unions, with positive 

consequences on the unemployment rate. We refer to this latter effect as ”the wage 

moderation effecf^^. As above discussed this occurs because, when the marginal tax rate

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

^The coefiScient of residual income progression, u, suggested by Musgrave and Musgrave [1976] is 
defined as

1 — r 
 ̂“  1 -£

where r (£) 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.

^Notice that this ’’wage moderation effect” corresponds to the union (wage moderation) substitution
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increases, the price in terms of foregone employment of a higher take - home pay goes 

up. This allows the union to buy more employment through wage moderation, because a 

given fall in the pre-tax wage leads to a smaller change in the after tax wage (see Sprensen 

[1997], p.228).

Most studies of the effects of tax progressivity on wages (and employment) consider 

unionized labour markets and decompose the impact of tax progressivity on pre-tax wages 

into the above wage moderation effect and a labour supply effect^. The labour supply 

effect can generate higher wage pressure when an increase in tax progressivity reduces 

the supply of working hours, because the income effect is dominated by the substitution 

effect. 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.

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. In a well known 

empirical investigation of the causes of European unemployment carried out in the mid 

1980s, Bean, Layard and Nickell [1986] did not find much correlation between average 

labour taxes and unemployment rates. 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.

Another result in this literature is that changes in tax progressivity, holding average 

labour taxes constant, can affect wage pressure. Given price setting, changes in wage 

pressure affect employment and unemployment. Lockwood and Manning [1993] find that

effect described in Chapter 1.
^Notice that this ”labour supply effect” corresponds to the labour supply income effect described in 

Chapter 1.
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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. 

S0rensen [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 unemployment 

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 Slpk [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. 

Somewhat different results are obtained by Lockwood, Slpk, and Tranaes [2000], who also 

study the Danish case and show that the relationship between tax progressivity and pre

tax wages is negative for low levels of income (and unskilled) and positive for high levels 

of income (and skill)®.

In the previous chapter, we have developed an overlapping generations model of a 

unionized economy where hours of work are allowed to vary endogenously. The model is 

calibrated for Italy, a country where unskilled workers are highly unionized and can use 

overtime to vary their supply of hours. Our quantitative results show that an increase in 

income tax progressivity raises union wages, and that the labour supply effect prevails 

over the wage moderation substitution effect. In the current chapter, we add to the wage 

moderation and labour supply effects another mechanism which builds on the strategic 

interactions among unions.

Indeed, 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, lypical examples of inter-

^See Nickell and Layard [1999], p.3061. 
®See also Hansen et al [1999].
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dependence 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 exphcit consideration of the interdependence of unions adds to 

the wage moderation and the labour supply effects a third effect of a change in tax pro

gressivity 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 utihty 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 likehhood 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. In this case, when a union contemplates the 

possibihty of a net wage hike, it has to consider that say for a 1% increase in the utihty 

of each employed union member the pre-tax wage increases by This imphes that 

the expected employment loss associated to the higher after tax wage is J, where e is 

the elasticity of labour demand (see Cahnfors [1995]). When progressivity increases (i/ 

dechnes), the employment 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 members and the 

stronger the interaction between the union wage in a given industry and the average 

wage.

A closely related strand of hterature shows that the institutions regulating wage 

bargaining have important effects both on equihbrium unemployment and on the rela

tionship between labour taxation and unemployment. On the one hand, Cahnfors and 

Drifhh [1988] have shown that the relationship between the degree of centrahzation of the
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wage bargain and equilibrium unemployment is hump - shaped and highest in countries 

with an intermediate degree of centrahzation. On the other hand, Daveri and Tabelhni 

[2000] have shown that the negative impact of higher (average) labour taxes on unem

ployment is strongest in Continental Europe, where unions are powerful, wage bargaining 

takes place mainly at the industrial level and centralization is lower than in the Nordic or 

the Anglo-saxon countries. Since union interaction effects are stronger when unions are 

relatively large and bargain at the industry level, our chapter adds to this literature by 

showing that the impact of higher tax progressivity on employment (and unemployment) 

is smaller, if positive, and can even be negative when the degree of centralization of the 

wage bargain is intermediate.

Notice further that the idea that unions are concerned not only with the absolute 

wage of union members but also with its relative purchasing power goes back at least to 

Keynes (see Gylfason and Lindbeck [1984]). A relative wage concern can also be justified 

either by “fairness” (Fehr and Schmidt [1999], Agell and Lundborg [1995], Akerlof and 

Yellen [1990] and Oswald [1980]) or by “envy” considerations (Clark and Oswald [1996]).

We therefore model a multisector economy with unionized labour markets and mo

nopolistic competitive product markets where workers care about their consumption and 

their relative position in the distribution of income. This simple framework suggests that, 

in unionized labour markets where labour supply is endogenous, and unions care about 

the wage differential and there is a certain interdependence of unions, changes in tax 

progressivity have ambiguous effects on wage. There are three important mechanisms at 

work: a) a union wage moderation effect; b) a labour supply effect c) a strategic interac

tion effect. While the former effect reduces wage pressure in the presence of an increase 

in tax progressivity, the other two effects increase it.

Moreover, our reading of the empirical hterature is that there is no broad consensus 

on the key empirical issues. While most contributions find some effects of average and 

marginal tax rates on wages (and employment), there is no agreement either on the size or 

on the direction of these effects. While this chapter is mainly concerned with the presen-
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ta t ion of a theoretical model, we also include an empirical case study of the relationship 

between tax progressivity and pre-tax wages in Italy. In this country, unions are fairly 

powerful, imitative union behaviour is widespread, bargaining takes place mainly (albeit 

not exclusively) at the industrial level and thé degree of coordination among unions is 

generally classified as intermediate (see Nickell and Nunziata [2000] and Soskice [1990]).

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. 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 earnings. This 

elasticity is higher among blue collar workers.

Using instead the pseudo panel dataset, we present some evidence with regard to the 

earnings equation and to the wage equation.

For the earnings equation specification 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 

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. It is difficult to explain 

these large elasticities with respect to the marginal tax rate exclusively with the argument 

that the labour supply effect prevails over the wage moderation effect. Therefore, our 

findings clearly call for another economic mechanism as suggested by our theoretical
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model.

Even for the wage equation specification, our empirical evidence clearly shows that 

the relationship between the coefficient of residual income progression and pre-tax wages 

is negative and statistically significant, which suggests that an increase in progressivity 

increases wages and unemployment.

This chapter is organized as follows. Section 2 illustrates the model and Section 

3 presents a quahtative analysis on its implications. Section 4 introduces the empiri

cal analysis and describes the data. The empirical results are discussed in Section 5. 

Conclusions follow.

2.2 T he M odel

Consider a closed economy characterized by S  sectors and f S  firms, with /  > 1 , and 

composed of three economic agents: households, unions and firms. This economy is 

populated by a fixed number of monopolistic competitive firms, indexed by i, which 

operate in different sectors, indexed by j. In each sector, the inverse of the firm product 

demand corresponds to the following expression:

p - = ( 5 )  ' (2.1)

where p and y stand for price and output respectively; Kj denotes the real expenditure 

in sector j  and dj > 1 measures the output elasticity with respect to the price.

Since each firm is quite small with respect to the economy, Kj is taken as given by 

the firms. We decompose the labour force into employment N  and hours of work h by 

assuming that they are perfect substitutes in production. The technology is described 

by the following production function:

Uij =  OLjL̂ j (2 -2)
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where Lij =  Nijhij and aj is a productivity parameter which by assumption differs 

across sectors^ and A > 0 but lower than 1.

Firms set prices and employment by taking wages and hours as given. They solve the 

following problem:

MaxTTij = yijPij -  Wj{l +  s)Lij (2.3)

where the parameter s defines the average payroll tax rate and w stands for wage.

Therefore the optimal price is equal to:

The above price setting can also be expressed in terms of the labour demand® by 

substituting equations 2.1 and 2.2 into 2.4:

Nij =  (1 + s )- ‘̂  (2.5)

where:

1
=

Cij = a.

For sake of simphcity we assume symmetry within sectors. Therefore, within sectors,

^That is we are assuming different disembodied technological change across sectors. Reasons for this 
may be the adoption of different techniques or organizational processes.

®The labour market here is represented in the space wage-employment instead of real wage- employ
ment. Therefore the price enters imphcitly into the labour market.
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in symmetric equilibrium, the firm specific price, labour demand and wage are equal to 

the aggregate ones and henceforth, the subscript “i” is then omitted.

Risk neutral ex-ante identical individuals care about their consumption and their 

relative position in the distribution of income. They earn only wage income and have 

homothetic preferences described by a utility function, separable over consumption, hours 

of work and the wage differential between their own income and the average income. 

Notice that a relative wage concern in individuals’ preferences can also be justified either 

by “fairness” (Fehr and Schmidt [1999], AgeU and Lundborg [1995], Akerlof and Yellen 

[1990] and Oswald [1980]) or by “envy” considerations (Clark and Oswald [1996]).

The utility function is linear in aU arguments but the disutihty from work and takes 

the following form:
hP.

Uj =ujj + a [uj -  Xj i^j)] — d -^  (2 .6 )

where the term [uj — % (wj)] is the income differential expressed in post tax terms; 

d > 0 measure the households’ evaluation of leisure; (j3 > 1) is the elasticity of 

marginal disutihty of hours worked. Finally a is a parameter that measures the marginal 

utihty of the income differential. Parameters which describe households’ preferences are 

equal across individuals.

Post tax earnings are defined as Wj =  Wjhj—T{wjhj, Z) and Xj =  zhz—T{zhz, Z) with 

Wjhj — T{wjhj,Z) and zhz — T{zhz,Z) as, respectively, the sector specific individual’s 

wage income (wj) and the average wage {z) both net of taxes and where hz defines the 

hours worked at the average wage income level.

As in Lockwood and Manning [1993], T{wj,Z) is for personal labour income taxes 

and Z is a vector of parameters (marginal tax rates, tax brackets...) which takes into 

account any non-linearities in the tax system. We do not introduce the indices for the 

labour tax parameters since for sake of simphcity we assume that the sectorial wage {wj)

® We believe that the introduction of the income differential in the utility function cannot be considered 
as arbitrary since fairness or envy motives truly affect behaviour. See Fehr and Schimdt [1999], who 
refer to a more general context than the labor market.
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belongs to the same tax bracket of the average wage.

Through a standard utihty maximization procedure, it is possible to derive the general 

solutions for the employed hours worked:

hj =
(1  + a) (1  -  r) Wj /3 - 1

(2.7)
d

where the marginal tax rate r  is equal to

Each sector is fully unionized and we assume that the sectorial wage derives from 

a unions-firms bargaining process. Unions’ aim is to maximize the expected utility of 

members subject to the sectorial labour demand and the hours supply function. Following 

Lockwood and Manning [1993], we define the following union utihty function:

U d - U
1 —7

(2.8)

where Uj corresponds to equation [2 .6 ] and Ü is the expected utility available to an 

employed union member who is laid off or quit, equal to (1 — x) {zhz — T{zhz^ Z)) +  xb 

where b corresponds to an unemployment subsidy which is constant and not taxable by 

assumption and the parameter a: is a measure of the labour market conditions. That is, 

it corresponds to the probability of becoming unemployed once the individual is laid off 

or quit. In other words, for sake of simphcity^® this probabihty is here exogenous but it 

could be easily endogenised by conceiving it as the unemployment rate.

Equation [2.8] can be conceived as a fairly general unions’ objective function. Indeed, 

for 7  =  1 / 2  equation [2 .8 ] describes the preferences of an utilitarian union whereas for 

7  =  0  the unions’ preferences fully reflect those of the insiders.

With a smaU number of industries, each union is large enough to take into account 

the responses of other unions and of the average wage to changes in its own wage. We 

model this interdependence by assuming that ^  =  (j)j, where (pj > 0

^°In particular, treating the parameter x as constant simplifies the log linearisation of the wage setting 
equation.
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is the conjectural variation of union j. Clearly, the use of conjectural variations is a 

convenient shortcut, but we show later in the Appendix that the postulated positive 

interaction among wages is fully consistent with the behaviour of wages in equilibrium. 

Moreover, we can interpret the static model with conjectural variations as the steady 

state of a dynamic model where unions bargain sequentially rather than simultaneously 

(see De Fraja [1993]). In a similar setting, Dowrick [1989] interprets the parameter 

as a measure of the degree of union coordination in the wage setting process. When it 

takes the value of 0 the wage bargaining process is fully decentralised. When instead it 

takes the value of 1 the unions perfectly coUude.

The bargaining process takes the following form:

Max
■ Pt -

V j-  Vj n j -  ü j (2.9)

where Pj measures the sector specific unions’ bargaining power and as in Layard and 

NickeU [1990], V  and n  are set equal to zero.

Optimal earnings in sector j  turn out to be equal to

qb-\-{l-q)xUn =3
1 — V

(2.10)

where q = ^  and rrij =

In the above expression u is the coefficient of residual income progression (j/ = 

where the average tax rate t is equal to -•

Hence, the sectorial wage is a markup over a weighted average between the unemploy

ment benefit and the average wage. The denominator of equation [2 .1 0 ] must be positive 

and a sufficient condition for this is +

Further, it can be shown that

R em ark  5 Given the average tax rate and a common tax bracket for the industrial and 

the average wage, an increase in v reduces industrial earnings Uj if and only
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> ^  + à;

Proof.

d In ujj 
d lnv  It 1 — Î) i  +  u ____ g—LC1 _(1 -

< 0 (2.11)
/3 ruj /3—1 r r i j '̂ J'i'3

if and only if:

 ̂+ ^  ■
The condition above is more hkely to hold when 0, the expected change in the average 

wage following a change in the own wage, is large, when the weight of the average wage 

in the expected utility Û  is high {x  is low), the relative wage concern is important (a is 

high), (5 is relatively large and rrij is relatively small. The latter parameter is smaller 

the larger is (1  — 7 ). Therefore, rrij decreases when union preferences tend to coincide 

with the preferences of insiders ( 7  —> 0 ) and when the union bargaining power increases. 

Finally, for given values of pj and 7 , rrij decreases with the absolute value of the labour 

demand elasticity Sj.

While the term 1/ 1  + J -
P  rr ij

in the numerator of [2 .1 1 ] is the wage moderation effect, 

we call the term v j ^ ^ ( l  — q)(t)^ the wage interaction effect, because it relies on 

the positive interdependence between the industrial wage and the average wage.

Notice that the elasticity of the net union’s utility with respect to the pre tax wage 

is equal to:

dUj— U w
U j-  Ü

h [(1  +  a) (1  — r) — (a +  (1  — x)) (j){l — r)]
w

U j- U

The presence of interdependence between union wage claims (</> ^  0), lowers this elas

ticity and thus the employment cost associated to a higher pre-tax wage. That is, ac

cording to the above expression, when progressivity increases the rise in the employment 

cost of a higher take home pay is lower the more important is the relative wage concern 

in individuals’ preferences (a), the higher the weight of the average wage in the expected 

outside opportunities available to union members (a:) and the stronger the interaction
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between the union wage in a given industry and the average wage {(j)). If these effects 

are strong enough, the employment cost can even decrease when progressivity increases.

Recalhng that Uj = Wjhj{\ — t) and hj = (l+a){l-T)wj
d

1
Î - 1 we also have

R em ark  6  Given the average tax rate and a common tax bracket for the industrial wage 

and the average wage, the labour supply income effect reinforces the interaction. It follows 

that an increase in v reduces the hourly wage Wj if equation [2.11] holds.

Proof.
d]nw
dhiv P - ^ l - v

(2.12)

The term identifies the negative labour supply effect. Therefore equation [2 .1 2 ] 

proves that if equation [2 .1 1 ] holds, the labour supply effect is reinforced by the union 

interaction effect. Then, an increase in tax progressivity unambiguously determines a 

higher pre-tax wage. Since union interaction effects are stronger when unions are rela

tively large and bargain at the industry level, the impact of higher tax progressivity on 

employment (and unemployment) is smaller, if positive, and can even be negative when 

the degree of centralization of the wage bargain is intermediate.

The second order conditions associated to the optimization problem [2.9], both when 

Lüj > X Sind when tUj < %, are satisfied if (1  -f a) — (1  — x) > 0  and ^  <

  . The former condition is consistent with the condition estabhshed

by Remark 1 , which only requires that (1 -  g) 0̂ - > 1 — {h+mj-mjp) ̂  latter condition 

is satisfied if \ujj — %| is relatively small.

Since the reaction function defined by [2.10] is upward sloping, both post-tax and pre

tax earnings are strategic complements^h Therefore, by having positive conjectural vari

ations, the unions in this model correctly anticipate the direction of change of the average

^ Îf we substitute [2.7] into [2.10], we obtain that the industrial hourly wage wj as an increasing
function of the average hourly wage z.
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wage when the own wage is varied. This is the economic meaning of the formal proof pre

sented in the Appendix. Finally, an equilibrium of this simultaneous game requires that 

each union attains positive utihty. This condition is guaranteed if > (1 ^  q) Af/ 

where Mz and Mj are the union markups associated to the average and the industrial 

wage respectively^^.

2.3 A nalysis

In this section we study how changes in the labour tax parameters affect equihbrium 

earnings (wages). In order to do so, it is convenient to conceive [2.10] as a reaction 

function and to re-write it in imphcit form as foUows:

~  ^ j )  — 0 (2.13)

^ j )  ~  ^ (2.14)

where Xj e [a,b,q,P,mj,(f)j) and and ipy. define the first order condition of the 

objective function [2.9] at the sectorial wage and at the average wage level respectively. 

Notice that the “average wage reaction function” varies as long as the other sectors wages 

respond to a wage change in sector j P

Total differentiation of [2.13] and [2.14] and the application of Cramer’s rule allows 

us to estabhsh the fohowing

Recall from [2.10] that the industry specific union markup is

Mwj =

^^For obvious reasons, the average wage would change fohowing a,sole variation in the sector j  wage 
rate. But considering only this variation would contradict the hypothesis of a certain degree of unions’ 
coordination in the wage determination process.
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ReiïiEirk 7 Given the average tax rate and a common tcLX bracket for the industrial and 

the average wage, the strategic interaction among unions amplifies the effect of an increase 

in V on earnings cOj if sgi'ip^^) ~  s g { ^ )  =  ^  sg{^) .

Proof.
^ 3  _  ~  fey 1 r \

dv \J\  ̂ ^

where sg{tl)^) =  sg{^)-,ip^^ < 0 ;ag(ÿ^J =  sg {^ ) \i l )^  > 0  ■

We show in the Appendix that sg{'ip^y) = sg['ij)̂ ,j) is a plausible assumption. Notice 

that the assumption of sg{'if)̂ ,̂f) = sg['ip^^) is a proof of the consistency of our conjectural 

variation hypothesis. Indeed, it implies that the parameter ÿ is positive.

The sign of [2.15] depends on the sign of the numerator, because the sign of the 

determinant of the Jacobian matrix J  must be positive to guarantee stabihty. Following 

Padilla, Bentolila and Dolado [1996], we distinguish between a direct effect, which consists 

in a shift of the union reaction function and is captured by the first terms within brackets, 

and a strategic effect, which corresponds to movements along the union reaction function 

and are captured by the latter term within brackets in the numerator.

The combined effect of a relative wage concern, the fallback utility Ü and the interde

pendence of union wages is captured by the ambiguity of the partial derivative ^ . The 

strategic complementarity between wages adds a further effect which goes in the same 

direction of the partial derivative When < 0 the post-tax wage in industry j  

increases in general equilibrium both because of the direct effect and because the net 

average wage increases < 0). The union in sector j  reacts to the expected increase 

in X by rising further its own wage in order to maintain its relative wage and the gain in 

utihty with respect to Ü- In the absence of the combined effect, we simply have:

In the absence of this combined effect, we simply have:

(2.16)di/ \J\

where > 0  which suggests that an increase in u (a reduction in tax progressivity)
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reduces industrial earnings, the well known wage moderation effect.

Since

dw 1 du w dh
~ ^ ~ h ~ ^ ~ h d ^   ̂ ^

the labour supply effect, identified by the second term in [2.17] is unambiguously 

negative. Therefore, if equation [2.11] holds, this effect further amplifies the positive 

effect on wage determination of an increase in tax progressivity.

If we cancel out the hypothesis of a relative wage concern in individuals’ preferences 

(a =  0 ) but we still allow for some intersectoral mobifity and a certain degree of coor

dination, the union in the j  sector, may still increase its wage pressure if she perceives 

that higher tax progressivity wiU reduce its own wage relatively to the outside income. 

Therefore, the overall effect on the wage determination is still ambiguous and depends 

on the parameters of the model.

If we relax the hypothesis of equal marginal and average tax rates, and we assume a 

tax progressivity change which affects only the sector j  wage, our results stiU hold and 

might be strengthened.

To summarize, we have shown that the exphcit consideration of the interdependence 

among wages in unionized labour markets increases the likehhood that the effect of 

higher tax progressivity on the pre-tax wage be positive, with negative consequences for 

unemployment. There are three mechanisms at work: a) a union wage moderation effect; 

b) a labour supply effect c) a wage interaction effect. The latter mechanism requires 

an intermediate level of centrahzation of the wage bargain. With fuUy decentrahzed 

bargaining, unions are too smaU to take into account the impact of their actions on 

the average wage and 0 =  0. With fuh centrahzation, the net wage bargained by the 

encompassing union is equal to the average net wage. Since in this case the fahback 

utihty Ü is simply equal to b (see Layard, NickeU and Jackman [1991]) and the relative 

wage is equal to one, there is no interaction effect.

Therefore, we can extend the results by Cahnfors and DriffiU [1988] and Daveri and
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Tabellini [2000] to the relationship between tax progressivity and unemployment and 

estabhsh that, ceteris paribus, the possibility that higher tax progressivity could reduce 

unemployment is lower for intermediate degrees of centralization of the wage bargain 

than for either decentralized or fully centrahzed bargaining.

2.4 Em pirical E vidence from  Ita ly

A simphfying assumption of the model discussed in the previous section is that payroll 

taxes are proportional. While this is not true in general, it does apply in the case 

of Italy. The theoretical section of the paper shows that the equilibrium relationship 

between hourly wages and the coefficient of residual income progression critically depend 

on how each reaction function shifts in response to a change in v. Our empirical strategy 

is to estimate these reaction functions using both individual and sectorial data.

In the Appendix we show that the reaction function can be log-hnearized as 

follows

\D.wh = constant +  -dihizhz +  '&2 '̂  +  Inw +  i9 4 ln(l — t) (2.18)

where 'i?2 = Notice that the parameter -02 is positive in the 

absence of strategic interaction between unions {(pj =  0 ), and could be negative in the 

presence of such interaction.

Since our interest is to identify the causal effect of changes in progressive taxation 

on sectorial wages, conditional on average wages, we need to find suitable comparison 

groups. Our strategy is to compare pre-tax wages (gross of hours worked) before and after 

tax reforms. The identification of union effects in the relationship between progressive 

taxation and wages would require a comparison between union and non union workers. 

In the Itahan institutional setup this is particularly difficult, however, because union
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contracts have almost complete coverage and extend negotiated settlements erga omnes.

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.

2.4.1 The D ata

The panel of individuals is drawn from the 1995, 1998 and 2 0 0 0  waves of the Survey on 

Income and Wealth of Italian Households, carried out by the Bank of Italy [SHIW)^ and 

the pseudo panel is obtained from the same source by grouping individual data covering 

a longer period, from 1977 to 2000. Genuine longitudinal information is available from 

S H IW  only from 1989, and we choose the 1995 - 2000 window to focus on the 1998 tax 

reform and to minimize attrition in the data.

Our union model suggest that unions bargain over wages by taking the tax system as 

given. In order to evaluate the impact of the 1998 tax reform on earnings in 2000 we need 

to make sure that collective bargains did take place after 1998. In 1999, a substantial 

number of industry - level agreements were renewed, including important settlements in 

manufacturing - such as metalworking - services - such as commerce and banking - and 

the pubhc sector - such as school teachers and employees of the national health service. 

Other important renewals took place during the year 2000 - such as building, textiles and 

local bus transport. To these one needs to add local agreements, which are negotiated at 

the firm rather than at the industry level.

The S H IW  survey covers most years from 1977 to 1989 and the years 1991, 1993, 

1995, 1998 and 2000. Individual earnings in this dataset are net of taxes and social 

security contributions. For each year and for each individual in the sample, we compute 

pre-tax wages (gross of income taxes but net of payroll taxes) by using the information 

on income tax rates, tax bands and tax allowances from the relevant tax legislation and
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information on the composition of the household (whether the individual has a dependent 

spouse and/or children, is a single parent and whether she is employed or self - employed) 

from SH IW .  Given,pre-tax,and net wages, we compute for each individual the relevant 

average and marginal income tax rate. These rates are based on labour income only, and 

do not take into account additional income from capital and self - employment.

Grouped data are obtained by collapsing individual data into cells, and each cell 

in the data contains the average value of the relevant variables by gender, educational 

attainment, age group and industrial sector. We classify educational attainment into two 

categories, at least upper secondary education (the skilled) and less than upper secondary 

education (the unskilled). We also group individuals into two age groups, the young (15- 

29) and the adults (30-64) and in three broad industrial sectors (industry and building, 

private services and the public sector).

Figure 2.1 gives a summary description of the data. The panels in the figure show the 

dynamics of average income taxes and of the coefficient of residual income progression. 

Income tax rates in Italy were almost proportional before the sweeping fiscal reform of 

1974, which introduced steeply rising marginal tax rates^^. This reform was followed 

by a significant cut in the payroll tax wedge in 1976^ .̂ In the early 1980s, two-digits 

inflation increased significantly the average tax rate and tax progressivity. As remarked 

by Giavazzi and Spaventa [1988]

“..the inflation induced increase in the average tax  rate was such that the wedge between  

the cost of labour for enterprises and take-home pay actually increased in the period, in spite 

of the substantial cut in contributions....” (p. 147)

Since fiscal drag was responsible of a sharp increase in the tax burden of employees, 

unions started to negotiate with the government both the restitution of the drag and 

measures that could reduce the progressivity of income taxation. These measures were

Notice that progressivity increases when the coefficient of residual income progression declines.
’■̂ See Brunello et al [2001] for a detailed discussion.
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Figure 2-1: Average taxes, tax progressivity and tax bands. Italy 1977-2000.

eventually implemented with the drastic reduction in the number of tax bands in 1983, 

so that progressivity was generally lower in the late 1980s than in the 1982 peak. Tax 

bands were cut twice again, in 1989 and in 1998, and progressivity declined after the 

cut. Overall, the 1990s saw a return of progressivity to a new peak in 1993 and a dechne 

thereafter.

2.5 T he E stim ates

We start our empirical analysis by estimating [2.18] on the 1995 to 2000 panel. We 

remove the time invariant individual effect by taking differences over time. Therefore, 

we end up with two observations for each individual, one relative to the 1995 to 1998
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variations and the other relative to the 1998 to 2000 variation. We measure the average 

gross wage % as the average nominal pre-tax wage in the economy. Since we control for 

aggregate effects by including time dummies in the regression, the coefficients associated 

to the average wage and to the unemployment rate cannot be estimated.

The dependent variable is the change in the pre-tax (log) annual earnings. By con

struction, shocks to earnings affect both tax progressivity and the income tax retention 

rate {1 — t). Moreover, as discussed by Gruber [1995], measurement errors in the annual 

wage can generate a spurious correlation between the dependent variable, the average 

and the marginal tax rate. In particular, positive innovations to the measurement error 

will rise the measured annual wage and reduce the average tax rate.

The endogeneity of the current changes in tax progressivity and in the retention rate 

requires that we use instrumental variables. A natural instrument to use in this context 

is the change in the number of tax bands, that is defined exogenously by the tax law (see 

Lockwood and Manning [1993]). This variable is correlated with average and marginal 

taxes without being correlated in any obvious way to annual earnings, conditional on 

taxes. During the sample period, the number of tax bands changed from 7 in 1995 to 5 

in 1998 and 2000.

Additional instruments are variables which capture changes in tax allowances. In 

Italy household allowances depend on the number of dependent children, on whether the 

spouse is dependent and on whether the household has a single parent. We capture the 

exogenous variation in the structure of households with birth dummies, one for birth 

in the more developed North and the other for birth in the less developed South. The 

underlying idea is that individuals born in the South are likely to have, because of 

cultural reasons, more dependent children and a dependent spouse. The actual number 

of dependent children {CHIDEP)  and the dummies indicating whether the spouse is 

dependent {SPODEP) or whether the household has a single parent {SINGLEP)  are 

correlated with annual household earnings and cannot be considered as valid instruments. 

When we fit these variables on a constant and on annual earnings, it turns out that

92



earnings explain a very small part of the total variance. We interpret the residuals as 

exogenous variation and use their changes as additional instruments. Finally, we add to 

the hst of instruments additional lagged information on whether the individual or other 

members of the households participate to a private pension scheme or hold a hfe or health 

insurance contract. According to the Italian tax code, investments in these schemes can 

generate tax rebates.

Instrument validity is tested with the Sargan criterion, a misspecification test of 

whether additional instruments can be omitted from the vector of explanatory variables. 

The quahty of instruments is tested with the Bound test, an F test of the additional 

instruments in the regression of each endogenous variable on the full list of instruments.

Table 2.1 reports the main results. The first two columns in the table show the 

OLS and IV estimates for the full sample and the remaining two columns present the 

IV estimates in the sub-samples of blue collars and white collars in low to medium 

hierarchical levels. Both for the fuU sample and in the two sub-samples, the Bound 

test always rejects the null hypothesis that the additional instruments are not jointly 

significant^®. The Sargan criterion also clearly rejects the hypothesis of misspecification 

in all cases.

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 earnings. This 

elasticity is higher among blue collar workers.

Annual earnings can change because of changes either in hourly earnings or in hours 

worked or in both.

^®This test is equal to 28.75 (p-value: .000) for the average income tax rate and to 35.38 (p-value: 
.000) for the coefficient of residual income progression.
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Dependent variable: change in the log annual pre-tax wage
OLS IV IV IV

A ln(l — t)
-6.463 -6.075 -5.972 -6.615
(.209) (.995) (1.166) (1.242)

A -0.856 -5.084 -4.526 -6.272
(.146) (1.629) (1.650) (1.744)

m 1.508 0.417 0.504 0.306
V2 .329 1.957 1.742 2.414
Nobs 1266 1266 472 514
E? .835 .611 .673 .454
5"C(7) - .411 .961 .786

Note: Each regression includes a constant and year dummies. Additional instruments are the 
changes in the number of tax  bands, two area of birth dummies, the change in the residuals of 
CHIDEP, SPO DEP and SINGLEP, and the lagged indicators of whether the individual or the 

household hold a private pension, a life insurance or a private health insurance. Robust 
standard errors within parentheses. 77̂  : average income tax  elasticity of gross earnings; 772 : 
marginal income tax elasticity of gross earnings. S C {7) : P- value of the Sargan test for the 

validity of instruments, with 7 degrees of freedom.

Table 2 .1 : OLS and IV Estimates of [2.18] based on panel data (1995/2000)
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Using the hours supply function in [2.7], we have that

d\nwh dliLw 1 r
d h i T  d h i T  P — 11 — T

( 2 . 19)

dlnwh  /? 91nuj 1 t Vo
(2 .2 0 )

On the one hand, a positive elasticity of annual earnings to changes in the marginal 

tax rate imphes an even higher elasticity of hourly earnings, because worked hours dechne 

with labour tax progressivity. On the other hand, a positive elasticity to changes in the 

average tax rate does not rule out the possibihty that higher average income taxes reduce 

pre-tax hourly earnings. A distinction between these two elasticities require that we have 

an estimate of the (uncompensated) elasticity of hours with respect to hourly wages. 

According to Blundell and McCurdy [1999], this elasticity in a hnear hours supply model 

ranges between 0.08 and 0.16 for males and is close to 0.77 for females. A ballpark 

estimate of p  consistent with these numbers is P =  3.5 and the implied elasticities of 

hourly earnings with respect to marginal and average income taxes^^ turn out to be 

2.138 and 0.241 respectively.

The negative and large coefficient attracted by tax progressivity suggests that strate

gic interactions among unions are important. It also imphes that the wage pressure 

effect and the hours supply effect prevail on the wage moderation effect. According to 

these results, there is little hope that increases in tax progressivity could reduce the 

unemployment rate. In anything, the opposite is likely to occur.

The evidence in Table 2.1 is based on data which cover a short period of time (three 

years) and include the personal income tax reform of 1998. We next consider a longer 

span of time, which includes several tax reforms, by using grouped data over the period 

1977-2000 We group the original micro data into three sectors, because the corner-

^^The lower average tax rate elasticity reflects one model implication according to which this elasticity 
results from two counterbalancing effects when equation [2.11] holds as it turns out to be the case of our 
estimates.

^®Not all the years in this span are available. We miss 1985, 1988, 1990, 1992, 1994, 1996, 1997 and
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stone of union bargaining in Italy is the industry, two age, education and gender groups. 

Given the fairly long time span and the fact that some of the years are missing, we in

clude among the explanatory variables the first lag of the dependent variable. Since each 

cell includes a sub-group of individuals who differ by industrial sector, age group, edu

cational attainment and gender, we treat the average wage zhz and the unemployment 

rate as exogenous. Both the dependent variable and the average wage are deflated by 

the consumer price index.

By construction, income tax rates are endogenous. A disadvantage of the longer span 

of time is that some of the variables used as instruments in Table 2.1 are not available. 

We retain the number of tax bands, both alone and interacted with the gender and age 

dummies, and the residuals of the regressions of CH ID EP, SPO D EP  and SIN G L E P  

and add the real tax allowance for the first dependent child, which is independent of 

income earned.

Table 2 .2  shows our estimates for the full sample, with the OLS in the first column 

and the IV in the second column. As in the case of the three year panel, we find that the 

Bound test does not reject the null that the selected instrument are jointly significant 

in the regressions of ln(l — t) and v on the full set of exogenous variables. Following 

Nickell [1981], we also notice that the lagged dependent variable in grouped data should 

be instrumented, and we use the second lag as an instrument. The Sargan criterion 

rejects the hypothesis of misspecihcation.

Both columns in the table show 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. Compared to that table, however, we find 

that the impact of 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. 

Assuming again that /? =  3.5, we get that a 1 percent increase in marginal and average

1999. Overall, we have sixteen observations over time.
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Dependent variable: log annual pre-tax wage
W  (2)

ln(l — t)
-2.795 -1.262
(.263) (.312)

V -0.525 -1.554
C-278) (.336)
0.591 0.805
(.037) (.043)

u
-0.347 -.235
C032) (.042)

Inzhz
0.372 0.605
(.092) ( 1 0 %

m .390 -.016
V2 .153 .454
Nobs 360 336
B? .947 .937
^C(5) .1 0 2

Note: instruments are the number of tax  bands, the interactions of tax  bands w ith age and 
gender dummies, the real tax  allowance for the first dependent child, the residuals of 

CHIDEP, SPO D EP and SINGLEP. Robust standard errors, rji : average income ta x  elasticity  
of the gross wage; 772 : marginal income tax  elasticity of the gross wage; S C {b )  : p- value of 

the Sargan test for the validity of instruments (5 degrees of freedom).

Table 2.2: IV Estimates of [2.18] based on grouped data
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income taxes leads respectively to a 0.587 and -0.115 change in hourly pre-tax earnings.

Following Hamermesh [1993], a reasonable confidence interval for the wage elasticity 

of labour demand is [0.15,0.75]. Using this range, our results from grouped data suggest 

that a 1 percent increase in the marginal tax rate, given the average tax rate, would reduce 

employment by a percentage ranging from —.088 and —.440. The impact on employment 

rises significantly when we use the estimates from panel data. In this case, we obtain a 

range from —0.321 to —1.600. On the other hand, a 1 percent increase in the average tax 

rate, given the marginal tax rate, would increase employment by a percentage ranging 

from 0.017 and 0.086. The impact on employment is negative, however, when we use the 

results from panel data, and ranges from —0.036 to —0.181.

2.5.1 Further estim ates based on the hourly pre-tax wage equa

tion

Using the pseudo panel dataset, we remove from (2.18) the time invariant cell - specific 

effect by using the fixed effects estimator and measure the average real hourly wage z 

either as the annual average of cell data or as the average by year and education. We 

treat both z and the (log) aggregate unemployment rate u as endogenous variables.

We instrument z and u with their first lags and a lagged indicator of fiscal stance, 

the ratio of public deficit to GDP. As before, a natural instrument for residual income 

progression and the retention rate is the change in the number of tax bands, that is 

defined exogenously by the tax law (see Lockwood and Manning [1993]). This variable is 

correlated with average and marginal taxes without being correlated in any obvious way 

to annual hourly earnings. As shown in Figure 2.1, the number of tax bands changed 

three times during the sample period.

We interact both the number of tax bands and the lagged deficit to GDP ratio with 

the gender and education dummies and test instrument validity with the Sargan criterion, 

a misspecihcation test of whether additional instruments can be omitted from the vector 

of explanatory variables. The quahty of instruments is also tested with the Bound test,
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an F test of the additional instruments in the regression of each endogenous variable on 

the full list of instruments.

Table 2.3 reports the main results. In the first column we define the z as the annual 

average of cell data and in the second column we define it as the average by year and 

education. Not reported in the table, the Bound test always rejects the null hypothe

sis that the additional instruments are not jointly significant^^. Moreover, the Sargan 

criterion clearly rejects the hypothesis of misspecification in both columns.

We find that higher marginal taxes, given the retention rate, significantly increase 

the pre-tax real hourly wage. In particular, a 1 percent increase in the marginal tax 

rate, given average taxes, leads to an increase in annual hourly earnings which ranges 

between 0.523 and 0.591 percent, depending on the definition of the average wage. On the 

other hand, a 1 percent increase of average income taxes, given marginal taxes, increases 

annual hourly earnings between 0.127 and 0.177 percent, but these elasticities are not 

significantly different from zero, which suggests the absence of significant real resistance 

of net wages to changes in average income taxes.

The positive and significant elasticity of pre-tax wages to changes in tax progressivity 

suggests that the combination of the labour supply and interaction effects discussed in the 

paper is strong enough to offset the wage moderation effect. With a negative relationship 

between pre-tax wages and employment, our results give httle hope that increases in tax 

progressivity could reduce the unemployment rate. In anything, the opposite is likely to 

occur.

^^This test is equal to 8.98 (p-value: .000) for the average income tax rate and to 37.09 (p-value: .000) 
for the coefficient of residual income progression for the estimates presented in the first column and 
to 9.17 (p-value: .000) and 39.24 (p-value: .000) respectively for the estimates reported in the second 
column.
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Dependent variable: log of the real hourly pre-tax wage
(1 ) (2 )

-2.461 -2.567Ln(l — t) (.563) (.517)
-1.969 -1.743

V (.722) (.637)
0.891 0.845in z (T76) (.161)

-0.347 -0.371m u (.063) (.060)
0.127 0.177
(.159) (.133)
0.591 0.523
(.216) (.191)

Nobs 360 360
B? .6 6 6 .671
5(7(2) .860 .701

Note: Robust standard errors within parentheses. Additional instruments are the lagged 
average wage and unemployment rate, the interactions between the number of tax bands and 

the gender and education dummies, and the interactions of the lagged public deficit GDP  
w ith  gender and education, r}̂  : average income tax elasticity of gross hourly earnings; 772 : 
marginal income tax elasticity of gross hourly earnings. 5 (7 (2 ) : P - value of the Sargan test 

for the validity of instruments, w ith 2 degrees of freedom.

Table 2.3: Fixed Effects IV Estimates on the Pseudo Panel 1977-2000
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2.6 C onclusions

In this chapter, we have shown that the explicit consideration of the interdependence 

among wages in unionized labour markets increases the likehhood that the effect of 

higher tax progressivity on the pre-tax wage be positive, with negative consequences for 

unemployment. There are three mechanisms at work: a) a union wage moderation effect; 

b) a labour supply effect c) a wage interaction effect. The latter mechanism requires an 

intermediate level of centralization of the wage bargain.

We have extended the results by Calmfors and Driffill [1988] and Daveri and Tabellini 

[2 0 0 0 ] on the relationship between wage bargaining, average taxes and unemployment, to 

the relationship between tax progressivity and unemployment and have established that, 

ceteris paribus, the possibihty that higher tax progressivity could reduce unemployment 

is lower for intermediate degrees of centralization of the wage bargain than for either 

decentralized or fully centralized bargaining.

In our empirical study of Italy, a country with an intermediate degree of centralization 

of the wage bargain, we have shown that higher tax progressivity increases pre-tax wages, 

with negative consequences for employment and unemployment. The positive effect of 

higher marginal income tax rates, given average rates, on the pre-tax wage is not in line 

with the previous empirical hterature, which typically finds a negative effect. We interpret 

this finding as evidence that when unions strategically interact both the labour supply 

and the wage interaction effect dominate the wage moderation effect. A message of this 

paper is that the opportunity to reduce unemployment by varying the degree of labour 

tax progressivity can vary with the institutional context regulating wage bargaining.
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2.7  A p p en d ix

2.7.1 Some com m ents on th e assum ption o f

The assumption of sg{'ip^y) =  is a proof of the consistency of our conjectural

variation hypothesis. It imphes that the parameter <j) is positive. Clearly, the use of 

conjectural variations is a convenient shortcut, but this Appendix shows that the postu

lated positive interaction among wages is fully consistent with the behaviour of wages in 

equilibrium.

Let’s consider the case of % > cuj (i.e. the average wage is higher than the sector j  

wage).

Under this assumption we have that the union’s markup in the sector j  is lower than 

the what would be observed as the union’s markup at the average wage level. That is:

l - D  I 4-t  ^
P rrij P  — I  rrij (1 -  9)0,

- 1

<
1 1  p i
P  rriy P  — I m . (1 -  9)0, 

(2.21)

- 1

then:

1 -  D I 4 + — (1 -  g)0,
P  rrij P  — I m .

> 1 -  « I 4 + — (1 -  9)0,
0  rriy. 0  — I m ,

(2.22)

« ' 4  } < {  - 1}*, I J  (A.2.3)P  rriy P  — I m .

m 0 - 1 rriy 0 - 1 (A.2.4)
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Under the assumption of % > uj, rational unions which aim at keeping constant the 

relative wage would satisfy the following conditions:

<!>ui < <Px (A.2.5)

which implies that:

m^j > my. (A.2 .6 )

If equation [2.11] holds we have sg{'ip^^) < 0 given that

We know from equation A.2.4, A.2.5 and A.2.6 that:

^  I (A.2.7)
P - l r r i j  ^

Therefore in order to have sg{'ip^^) ^  sg{'ipy^) we should observe:

(A.2.8)

A required condition for equation A.2.8 to hold is for a given (3 a quite small value of

m y.

Notice, however that a quite small value of my combined with a relatively high value 

of (3 (which is always greater than 1 ) is the condition required to guarantee:

^ 1 >(\+  ^

or in other words:
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2.7.2 Log -linearization of the reaction function

The reaction function [2.10] can be re-written as

77Î-) —
1 -  'i)̂3

(A.2.9)

A loglinear approximation of [A.2.9] is

Inw =  ln(l — q)+ ln% +  ^ — -f v
1 —9%

1 + —
J3 rrij /3 — 1 rrijj

(A.2.10)

Next, we use the approximation

— «  (In Y — In 6 )— —̂r 
% % -6

(A.2 .1 1 )

and the assumptions that ^  is approximately a constant and that q depends on the 

unemployment rate to obtain

Inw =  const +  In % 4- 1̂ 2^ — 1^3 In w

The final assumption is that (1 — t) % (1 — which allows us to write the expression 

in the text.

2.7.3 D ata and variables

The Bank of Italy [2000] supphes information on net income for each individual in the 

interviewed household. Income can be from employment, self - employment and welfare 

(pensions and other benefits). For each household, there is also information both on 

the number of individuals earning income and on the number of dependents (spouse or 

children). This information is available by gender, educational attainment, occupation, 

sector of activity, region of residence and age.
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Mean St.D.
Annual wage 31764.48 17588.2
Hourly wage 18.86 10.4
Payroll tax rate 0.48 0.07
Average tax retention rate 0.83 0.06
Tax progressivity 0.85 0.04
Gender 0.38 0.48
Age 40.62 9.52
Part time 0.04 0 .2 0

Marital status 0.73 0.44
Educational attainment 0.56 0.49
Unemployment rate 0.15 0.14

Table 2.4: Summary Statistics

Data on employment, unemployment and active population by age group, gender, 

region of residence and educational attainment come from the labour Force Survey (Istat 

[2000]). This survey underwent a number of minor changes over the sample period and 

a major change in 1992. Starting from October 1992, the Statistical Office has used new 

weights to expand the sample data to the universe and implemented a restricted definition 

of unemployment. In order to reduce the risk of structural jumps in the data, we restrict 

our attention to two age categories (20-29 =  young and 30-59 =  adult), two educational 

levels (elementary plus middle school = unskilled, and high school plus university degree 

=  skilled), three macro areas (north, centre and south). For each group, we work with 

the pre-1992 definition of unemployment and extend it forward to 2000, using the data 

provided on-hne by Fondazione Brodohni^®.

20 These data are available at the foUowing electronic address: www.aiel.it.
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Chapter 3 

W ealth Inequality, Income 

R edistribution and Growth in 15 

OECD Countries

3.1 In troduction

The political agenda of the developed countries’ governments can be regarded as a recog

nition of one main economic concern: boosting the economy’s growth rate without de

termining a socially unacceptable level of income-wealth inequahty. With the so called 

“skilled-biased technological change” and the consequent increase in wage (income) in

equality, governments in charge pay more attention to the growth effect of redistributive 

policy.

There is no broad consensus neither on the analysis of the relationship between in

equahty and growth nor on the relationship between redistribution and growth. Though, 

this chapter will focus on this latter issue, it is useful to have a look at the former.

Most of recent papers posit a negative relationship between growdh and inequahty (See 

for instance Persson and TabeUini [1994] and Aghion and Bolton [1997]). However, many 

of them suggest different imphcations in terms of the growdh effects of redistributive
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policies. For instance Persson and Tabellini [1994] claims for a positive relationship 

between growth and equahty but suggests a negative effect of redistribution on growth 

given that the latter implies distortionary policy instruments. In contrast, the approach 

followed by Aghion and Bolton [1997] seems to suggest that redistribution might be 

beneficial for growth.

Then, ambiguous growth effect of a redistributive pohcy 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 Tabelhni [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 pohcy.

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 inequahty.

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 growth enhancing mechanisms to the model 

presented in the first chapter of this thesis.

The main objective of the current chapter is to present some empirical evidence on 

the growth effects of higher redistribution, proxied by changes in labour tax progressivity.

We use an original data set on marginal and average tax rates in 15 OECD^ countries

^For this reason, the fiscal pohcy approach to which we refer, takes into account of the pohtical 
mechanism only indirectly. If one is interested in evaluating the pohtical mechanism should consider a 
broader set of countries. It is reasonable to expect that the pohtical mechanism is stronger in democracies
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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 hiU shaped [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 has a positive 

(negative) effect on growth in those countries characterized by a low (high) degree of tax 

progressivity and a low (high) taxation level.

The chapter is organized as follows. Section 2  presents a review of the literature on 

the relationship between taxation and growth. Section 3 adds some growth enhancing 

mechanisms to the model presented in the first chapter and discuss the imphcation of a 

changes in labour tax progressivity on growth. Section 4 introduces the empirical analysis 

and presents the data. The empirical results are discussed in Section 5. Conclusions 

follow.

3.2 B rief R eview  o f th e  L iterature on  th e  relation

ship b etw een  grow th and taxa tion

3.2.1 Growth Effects of Taxation

The development of the endogenous growth theory has increased the value of analysing 

the growth effects of taxation. For instance, Lucas [1990] evaluates the impact of a zero 

tax rate on capital in a endogenous growth model. The main economic message is that 

a tax on capital income distorts the investment decision. Then, taxes on labour income 

are less harmful. He finds no significant growth effect but a strong level effect. However 

as suggested by Pecorino [1993] in Lucas’ model taxes on wages can be conceived as

and therefore the relation between income distribution and economic growth could be upward biased in 
our sample of 15 OECD countries.
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a consumption tax since individual’s decision on investment in human capital is only 

indirectly affected by changes in taxes. Indeed, the cost of further education corresponds 

only to the forgone earnings. Then, when one considers both human and physical capital 

as inputs, taxes on wages are harmful to the economy growth rate. Further, these growth 

effects appear to be larger than those found by Lucas. Therefore, different growth effects 

can be related to the specific engine of growth adopted in the theoretical model. Another 

possible and testable explanation is that different growth effects of changes in taxation 

are related to the presence of non linear effects.

3.2.2 Non-linear growth effects of taxation.

Drawing on the main contribution by Barro [1990], several empirical findings are based 

on a hump shaped relationship between taxation and growth (see for instance Folster 

and Hemekson [2001]). In Barro [1990], for low tax rates, the provision of productive 

government expenditure such as the infrastructure brings about higher growth. Indeed, 

the return of an additional infrastructure is higher than the costs associated to the 

increasing distortionary tax rate required to finance the above fiscal pohcy. When the tax 

rate exceed the growth maximising rate, further infrastructure has a detrimental effect on 

growth. Similar conclusions apply if the government provides investments in education 

rather than investment in physical capital. This is what suggested by Galor and Zeira 

[1993] and Perotti [1993]. Within their framework also characterised by the presence of 

some imperfection in the capital markets, government expenditures are non productive 

and take the form of transfer payments which aUow poor people to invest in education. 

Higher education implies a higher human capital accumulation and therefore growth. 

This fine of the literature points to the importance of the relationship between inequality 

and growth. This issue is matter of concern of one of the following subsections. Notice, 

however, that the main hnkage between these two fines of literature is the redistributive 

pressure that arises in presence of an unequal society. That is, high inequality calls for 

fiscal policies. These fiscal policies may affect the economy’s growth rate.
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Em pirical Evidence on the relationship betw een taxation  Eind growth

As argued by Myles [2000], one of the reason of weak growth effect of changes in taxation 

is related to definition of the proper measure of the tax rate. In particular, since almost all 

taxation systems are progressive, what matters is the marginal tax rate: the individual’s 

choice of earning an additional pound depends on the amount of that pound that can be 

effectively perceived. One could argue that even defining the relevant marginal tax rate 

is not an easy task. The main question is: within a progressive taxation system there 

are several marginal rates, which of them is the appropriate measure for evaluating the 

growth effects? For instance Easterly [1993] instead of looking at the tax rates directly 

tries to focus on the distortions generated by those taxes. The variance of the prices 

for 151 commodities in 57 countries relative to the US is conceived as a proxy of these 

distortions. This variable appears to be a significant determinant of the countries’ growth 

rate.

Plosser [1993] provides the strongest evidence for a negative relationship between 

the GDP per capita growth rate and the ratio of income taxes to GDP. This result is 

consistent with the view of non linear growth effects if one interpret this hump shaped 

relationship in the following way. Developed countries are those characterised by large 

pubhc sectors and therefore by tax rates higher than the growth maximising rate. There

fore one should expect a positive relationship for developing countries and a negative 

relationship for developed countries. This view is also suggested and supported by Fol

ster and Hemekson [2001]. They present some empirical evidence on a sample of rich 

countries covering the period 1970-1995. They find a robust negative relationship be

tween government expenditmes and growth. When the sample is extended to rich but 

non-OECD countries also taxation is growth impeding.

Indeed, the Plosser’s analysis refer to a sample of OECD countries. Nevertheless, 

Easterly and Rebelo [1993] cast some doubt on this strong negative relationship. Once 

they control for the initial GDP per capita level, its significance vanishes. They con

clude: ’’The evidence that tax rates matter for economic growth is disturbingly fragile.”
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Similar view is supported by Agell, Lindh and Ohlsson [1997]. Further, Mendoza, Milesi- 

Ferretti and Asea [1997] test the Harberger’s superneutrahty 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 negfigible 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 pohcy 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 pohcy is 

permanently implemented.

In contrast Leibfritz, Thornton and Bibbee [1997] find that direct taxes reduces 

marginally more the economy’s growth rate than the indirect taxation. This evidence 

regards the average growth rates of OECD countries over the period 1980-1995 regressed 

on three measures of tax rates: average and marginal tax rate and average direct tax 

rate. Further, Bleaney, Gemmeh and Kneller [2002] find a strong robust evidence in 

favour of endogenous growth models such as Barro [1990] which suggest long run fiscal 

effects. This empirical support is based on panels of annual and period-averaged data for 

OECD countries during the period 1970-1995. They find robust long run adverse growth 

effects of distortionary taxation but positive effects associated to changes in productive 

expenditures. According to the authors, many previous works do not fuhy capture these 

long run fiscal effects since their evidence refers to period averaging and static panel 

methods. These techniques are not able to separate the short run effects from those
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related to the long run. Therefore they cannot discriminate between neoclassical and 

endogenous growth models.

3.2.3 Inequality and Growth

The hterature on the relationship between inequahty and growth can be divided in two 

categories^. First, the conventional textbook view suggests that equahty has a negative 

impact on growth. According to this hterature, 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 inequahty (see for example, Bourguignon [1981]).

Second, a new chahenging hterature supports the view that equahty may affect growth 

positively. As iUustrated by Perotti [1996], it is possible to identify four mechanisms ac

cording to which this latter result may occur. The first, defined as the “Fiscal Pohcy” 

approach emphasizes that more equal societies require less redistribution. Since redis

tributive government expenditures as weU as distortionary taxation reduce the economy’s 

rate of growth, more equal economies grow faster (see for further details Alesina and Ro- 

drick [1994], Perotti [1993] and Persson and TabeUini [1994]). Notice that under this 

view, equahty is positively related to growth but a higher redistribution leads to a lower 

growth rate. The work by Bertola [1993] belongs to this stream of the hterature but al

lows for considerations of a wider range of tax policies. In particular, savings and growth 

increase as long as investments are subsidized by higher labour income taxes whereas 

savings and growth faU down when investments are financed by higher capital income 

taxes. However, since it is the median voter who wiU establish the optimal tax rate, 

his position within the functional distribution of income matters. Investments subsidies 

financed by labour taxation wiU not receive pohtical support if the median voter is poorly

^If one is interested in analyzing the relationship between the economic growth and inequahty, she 
basically might refer to the literature which focuses on the effect of capital accumulation and technological 
change on the distribution of income and wealth.
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endowed of capital income.

The second, known as the “socio-political Instabihty” approach, posits a positive 

relationships between equality and growth given that economic growth increases if the 

socio-pohtical instabihty 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 third, called by Perotti [1996] the “Endogenous Fertihty” 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 fertihty rate aUows 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 fertihty decreases (see Barro and Becker 

[1989], Becker, Murphy and Tamura [1990]).

The forth, the “Borrowing constraints-investment in education and physical capital” 

approach is related to the trickle-down effects of growth. Galor and Zeira [1993] show 

that when individuals cannot borrow freely, redistribution from the more to the less 

wealthy aUows more individuals to invest in human capital leading to a higher growth 

rate. Aghion and Bolton [1997] develops a growth model where, in presence of capital 

market imperfections, redistribution fosters the trickle-down process and therefore growth 

by bringing about greater equality opportunities.

inter-generational earnings mobihty, inequahty 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 characterized 

by higher income levels also have higher inter-generational mobihty and lower wealth 

and earnings inequahty. As long as the economic growth raises, the wage gap between 

educated and uneducated workers reduces, the probabihty that more children of un

educated workers may have access to the education system increases leading to more
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inter-generational mobility. This higher inter-generational mobility is growth enhancing 

since resources are allocated more efficiently. Therefore, the causal relationship between 

inter-generational mobility and growth in per capita income runs both ways. Notice fi

nally that their model does not belong to the endogenous growth model category. This 

implies that their framework does not allow for different steady state income growth rates 

unless one endogenises the technological progress.

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 pohcies defined as progressive income taxes or progressive education finance. 

The costs of these pohcies 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 decisions and therefore savings are restored to their 

optimal level. The benefits of these pohcies are expressed in terms of higher insurance 

against the risk of negative shocks and lower credit constraints which do not allow certain 

investment. He shows that in order to achieve a higher growth rate, an education finance 

redistributive pohcy always dominates income tax progressivity and transfers. This is 

due to the fact that the former pohcy imphes smaller distortions to agents’ effort. The 

opposite holds from an insurance point of view. Further, he develops a new measure 

of economic efficiency which builds on the sum of consumption-certainty equivalents in

stead of either aggregating individuals incomes and consumptions (eliminating thus the 

idiosyncratic uncertainty) or summing up individuals utihties (introducing then a bias 

towards the egahtarian aUocations). This new efficiency measure instead can be con

ceived as a risk-adjusted GDP measure and it is shown to be maximized 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 invest

ments. FinaUy, 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 pohcy or a redistributive school finance pohcy: the richest 30%
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families subsidize the education of the remaining 70%.

Much research has further pointed to the importance of the hnk among inequality, 

redistribution and skill-biased technical change or education. For instance, Rehme [2002] 

presents a model where human capital drives economic growth and simultaneously deter

mines income inequahty. He shows that the relationship between growth and pre-tax and 

post-tax income inequahty is inverted U shaped. Then, a more efficient education tech

nology determines a higher growth rate and less income distribution (a higher post-tax 

income inequahty).

In the current chapter, we add to the “borrowing constraints-investment” approach 

a feature of the Fiscal Pohcy approach, a distortionary taxation system and show how 

it affects the relationship between redistribution and growth^. Briefly put, we measure 

redistribution as a rise in the progressivity of the taxation system.

Em pirical support on the relation among inequality, redistribution and growth.

Another empirical strategy is to evaluate the effects of redistribution on growth. However, 

the empirical evidence is mixed. For instance, Perotti [1993], Alesina e Rodrick [1994] and 

Persson and Tabelhni [1994] find that redistribution affects growth negatively whereas 

empirical analyses presented by Easterly and Rebelo [1993] and Perotti [1994] support 

the opposite view. In particular, Perotti [1996] finds empirical support for the “socio- 

pohtical Instabihty” and “Endogenous Fertihty” types of explanations whereas weak 

evidence corroborates the “Borrowing constraints-investment in education and physical 

capital” . FinaUy, the data appear to sustain less the endogenous fiscal pohcy mechanism.

By comparing pre-tax and post-tax income inequahty as measured by the Gird coeffi

cient, Rehme [2002] evaluates the impact of redistribution on growth. Using income data

^Notice that we focus on the economic mechanism of the fiscal pohcy approach (i.e. distortionary 
taxation discourages human capital accumulation) and we do not take directly into account the pohtical 
mechanism (i.e. an endogenous fiscal pohcy reflects the preferences of the majority)
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from the Luxembourg Income Study^ for a sample of rich countries^, the author finds a 

negative relationship between pre-tax and post-tax income inequahty. As a consequence 

long-run growth might be enhanced by more redistribution. Furthermore, according to 

Rehme [2002], from an empirical point of view the link between education (measured as 

secondary and tertiary education or overall education spending) and growth appears to 

be positive but weak. Higher government spending on all levels of education determines 

more redistribution, lower pre-tax and post-tax income inequahty. 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 in

come inequahty but affects the growth rate positively. These findings appear to support 

the view that in a developed economy higher growth combined with a lower degree of 

inequahty can result from an increase in education spending.

3.3 T h e M odel

We start our analysis by looking at the capital accumulation equation presented in Chap

ter 1 . Given the assumptions of constant return to scale and diminishing marginal pro

ductivity of both inputs, this model belongs to the exogenous growth model category. 

Clearly by definition, changes in labour tax progressivity do not affect the exogenous 

growth rate but the steady state output per head level. More specifically, we can look 

at the capital accumulation equation of the model presented in the first Chapter of this 

thesis;

(3.1)

where g denotes the economy’s growth rate, A the average personal income tax rate

Results are robust to a broader set of countries with less consistent inequality data from the World 
Income Inequality Database.

°More specifically, the 13 countries are the following: Australia, Canada, Denmark, Finland, Prance, 
Germany, Ireland, Netherlands, Norway, Sweden, Switzerland, UK and US.
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and k defines the capital/labour ratio.

As it is shown in the first Chapter a progressive taxation system affects the incentive 

to invest in physical capital. However, in the long rnn changes in the tax progressivity do 

not have growth effects but they only modify the equihbrium factor ratios; Of course, this 

does not exclude the possibihty of transitional growth effects. Therefore, if we wish to 

observe permanent effects on growth of changes in tax progressivity we need to introduce 

some endogenous mechanism which acts as the engine of this long run growth rate.

Following Daveri and Tabellini [2000] the production function is now defined as:

Y  =  (3.2)

where LF  stands for labour force and k now defines the capital per capita ratio

{k = ^ )  and is conceived to be a measure of an externality in production®. The larger

the aggregate knowledge proxied by the stock of per capita capital, the stronger the

externahty, the more productive the firm.

The labour demand (the employment rate) is now equal to:

(1  — a) Ak
(3.3)

w

Thus the employment rate depends on the wage rate (w), the hours of work {h) and 

on per capita stock of capital (fc). If for sake of simpficity we assume that labour force is 

constant, changes in the per capita capital stock depends entirely on the stock of capital.

Under this latter assumption, the economy’s rate of growth corresponds to the fol

lowing expression:

1 =
kt+i n{r)

kt 1 +  fi{r)

u.
(1 — û;) At^ ^ (1 — A) 4- —6 (3.4)

®As in the model presented in Chapter 1 since all individuals are allowed to participate, the labour 
force is an approximation of the entire population.
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3.3.1 Analysis

The effect on growth of an increase in tax progressivity obtained as a rise in the marginal 

personal income tax rate keeping constant the average rate, is ambiguous. It depends 

on how this change affects the employment rate, the hours of work (i.e. notice that 

I = nh; n =  ^ \ L F  ^  population), the unemployment rate (u) and the per capita stock 

of capital. As in the model presented in the first Chapter only the effect on the hours 

of work of a change in tax progressivity is clear cut (an increase in tax progressivity 

reduces the hours of work). Therefore, on this ambiguity is based the empirical evidence 

presented in the following sections.

3.4 T he Em pirical M odel

Equation [3.4] solves, among the other factors, the growth rate of the economy as

p =  G (ln(A T(.,Z),)) (3.5)

Notice that the growth rate depends on the entire tax structure. Considering a 

progressive taxation system, our model suggests that the growth effect of a redistributive 

tax-subsidy scheme may be ambiguous. Since an increase (reduction) in the marginal 

(average) tax rates implies higher progressivity, we identify the marginal and average tax 

changes as a measure of redistribution.

With these additional assumptions, a simphfied log-linear approximation of equation 

[3.5] yields the following empirical models:

9jt = f j  +  Pij^Tjt  +  +  03j9j{t-k) +  ^jt (3.6a)

9jt = f j  +  +  f^sj9j{t-k) +  PAj^yj,t-i  +  ' ĵt (3.6b)

where the index j  is country specific; gjt is per capita output growth (expressed as
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In Ayjt), Arjt denotes the change in the marginal income tax rate, AXjt is the average 

income tax rate of change and f j  is a country specific fixed effect and ejt is the random 

error term {ejt,Ujt The term gj{t-k) is introduced to correct for any kind of

dynamic misspecification and the term \nyj^t-i in the [3.66] specification to capture the 

speed of convergence towards the steady state^. Within an annual panel data the role 

played by the lags of the dependent variable is similar but not identical to the role played 

by the initial level value of the dependent variable in either cross section regressions or 

averaging periods panel data. Both denote a kind of persistency. However, in annual data 

this persistency is expressed in terms of short run fluctuations whereas in cross countries 

regression has the meaning of evaluating path dependency of the initial conditions. That 

is, the use of annual data allows us to clearly separate short run dynamics from the long 

run. Therefore the difference between the first two model specifications relies on the 

statistical significance of the first lag level of the dependent variable. If the coefficient 

is significant, this imphes that the process is ’’mean reverting”. The mean towards the 

process goes back is indeed the steady state. In fact, notice that equation [3.6a] can refer 

to an endogenous growth model where there is not transitional dynamics (i.e. the process 

is not mean reverting). In contrast, equation [3 .6 6] allows for a transitional dynamics 

although so far we do not introduce explicitly the long run equilibrium term. The in

troduction of some lags into equation [3.66] has the same interpretation and motivation 

of the introduction of some lags into the well known Dickey Fuller test leading to the so 

caUed Augmented Dickey Fuller test. Higher order autoregressive terms are included to 

control for serial correlation (short run fluctuations). The coefficient of the first lag of 

the dependent variable instead verify whether or not the process goes back to the steady 

state. Finally, we consider a third model specification according to which the long run 

equihbrium relates output to the two tax levels of interest and a measure of the stock of

^As it is well known, the estimated coefficient on lnyt_i suffer from a downward bias of 1/T  as proved 
by Nickell [1981]. However, in our case, this bias is not so severe as in a dynamic panel where N is large 
and T relatively smaU.
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human capital such as the average years of education (hc)^. That is:

9jt — fj+0lj^'^jt-\-P2j^^jt+P3j9j{t-k) — (l>j O^Uj — — ^2j^ j — ^3jhCj)^_^-\-£jt (3.6c)

Equation can be conceived as a simplified ECM model specification of [3.5]. Notice 

further that the hypothesis of homogenous long-run parameters is specifically tested. As 

long as it is accepted we will adopt a Pooled Mean Group procedure as suggested by 

Pesaran, Shin and Smith [1999].

The model is estimated on a sample of 15 OECD countries observed from 1974 to 

1997.

As suggested in the brief survey of the literature a possible hnk between wealth in

equahty and growth is the pressure for redistribution that arises. Social security and 

welfare, health and housing and pubhc expenditure on education represent types of gov

ernment expenditures which are redistributive in nature. However, as suggested by our 

theoretical model, what matters for growth is the distortionary ejfiect of taxation. For 

this reason, fohowing exphcitly our model we introduce the rate of change of marginal 

and average personal income tax rates.

Previous empirical work, most notably by Perotti [1996], have added marginal tax 

rates as income distribution variables to the set of independent variables of standard 

growth regressions. This specification differs from it by introducing the rate of change 

of tax rates rather than the tax level. Eastearly and Rebelo [1993] introduce in their 

growth regression the rate of change of the tax rates. However, their evidence suggests 

that the relationship between taxation and growth is very fragile.

FoUowing Perotti [1996], the identifying assumption of the structural form are the 

exclusion of an “equahty measure” from the above model specification (the economic 

mechanism) and the exclusion at least in the short run in what Perotti [1996] caUs

®This variable is taken from page 28 of the OECD working paper n.282/2001 by Andrea Bassanini 
and Stefano Scarpetta.
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the political mechanism of both a human capital measure and the unemployment rate.

Figure 3-1: Degree of Tax Progressivity and Marginal Tax Rates
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In the current setup, on the one side, progressive taxation and high tax rates dis

courage investment in human capital and the supply of hours of work. Then growth 

might increase as distortionary taxation decreases. On the other, progressive taxation 

could have a beneficial effect on the employment rate, leading thus to a higher growth 

rate. Then, it is reasonable to expect the negative (positive) effect to dominate in those
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countries characterized by high marginal (average) tax rate and a high (low) degree of 

tax progressivity. Expectations on countries characterized by a mixed combination of 

high marginal (average) tax levels and low (high) degree of tax progressivity are not 

signed. For this reason, in the empirical specification we will also test the restrictions 

that the sign of the effect depends on the taxation level and the degree of tax progressivity 

according to the scheme described by Figure [3.1].

On the horizontal axis countries are ordered according to their average over the sample 

period degree of tax progressivity from the lowest (i.e. the highest value for the coefficient 

of income progression ) to the highest whereas on the vertical axis they are ranked on 

the basis of their average level of marginal personal income tax rates from the lowest to 

the highest.

If the relation of interest is hump-shaped, we expect a positive (negative) effect of 

redistribution on growth for those countries in the first (fourth) quadrangle. That is, 

countries with low (high) marginal tax rates and low (high) tax progressivity might 

benefit (be penahzed by) of more redistribution measured as a rise in the marginal tax 

rate.

Countries in the second and third ones are not signed on a priori grounds.

A similar identification scheme relates the degree of tax progressivity and the level of 

the average personal income tax rate^.

On the horizontal axis, as before, countries are ordered according to their degree of 

tax progressivity, averaged over the sample period, from the lowest to the highest whereas 

now on the vertical axis they are ranked on the basis of their average personal income 

tax rates averaged over the sample period from the highest to the lowest.

We expect a positive (negative) effect of redistribution on growth for those countries 

in the first (fourth) quadrangle. That is, countries with high (low) average tax rates 

and low (high) tax progressivity might benefit (be penalized by) of more redistribution

^Although, a pure increase in tax progressivity is determined by a rise in the marginal tax rate holding 
constant the average tax rate, if the policy maker lowers, ceteris paribus, the average tax rate we observe 
a higher progressivity in the taxation system.
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measured as a reduction in the average tax rate.

As in the previous figure, countries in the second and third ones are not signed on a 

priori grounds.

When these restrictions hold, we say that the sign of the effect of redistribution on 

growth depends on the degree of tax progressivity and the tax rates levels.

In the next sections we will then test whether these restriction hold.

Figure 3-2: Degree of Tax Progressivity and Average Tax Rates
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3.4.1 The Data

We investigate the relationship between redistribution and growth using an original data  

set on marginal and personal income taxes: a panel for 15 OECD countries (Australia, 

Belgium , Canada, Denmark, Finland, France, Germany, Italy, Japan, Netherlands, Nor

way, Spain, Sweden, UK, US) covering the period 1974-1997. The main source which has 

allowed the creation of this data set is an OECD publication “T/ie tax-benefit position of 

production workers.''''

Figure 3-3: Country Groups classified on the basis o f their Marginal Tax Rate.

Iii
J

3Î

For each year and for each country in the sample, we com pute pre-tax wages by using 

the information on income tax rates, tax allowances and credits from the relevant tax
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legislation and using information on the composition of our “representative” household 

(a worker, earning the average wage in the manufacturing sector, who has a dependent 

spouse and two children). Given pre-tax wages and social security contributions paid 

by the employee, we compute the relevant average and marginal tax rate. These rates 

are based on labour income only, and do not take into account additional income from 

capital and self - employment. The Appendix at the end of the chapter provides additional 

technical details.

Data refer to the income distribution rather than the wealth distribution. However, 

one can argue that this first approximation can be accepted given the large correlation 

between indicators of equahty derived from the two distribution.

Figure 3.3 provides a summary description of the data by group classified on the basis 

of their level of the marginal tax rate^°.

The first group (GRl) (high marginal tax rate countries whose redistributive effect 

might be negative) includes all countries in the fourth quadrangle of Figure 3.1^ ;̂ the 

second {GR2) (low marginal tax rate countries whose redistributive effects might be 

positive) all those belonging to the first one^  ̂ and the third group incorporates all those 

countries whose redistributive effects are not signed on a priori grounds^^.

The first panel of the figure shows that the GDP per capita growth has fluctuated 

during the sample period, among all the three groups of countries. Per capita growth 

rate {AVGR) averaged over the 15 countries is also included. The three groups seem to 

present a similar evolution of the GDP per capita growth rate at the beginning of the 

sample period whereas they seem to respond differently to shocks.

In particular, the second group appears to be less responsive. Marginal tax rates by 

countries’ groups^^ have increased (see panel 2 ), especially among the third group. As

cluster the countries on the basis of two criterion combining alternatively the degree of tax 
progressivity either to the marginal or to the average tax rates.

Namely: Belgium, Finland, The Netherlands, Sweden, UK and US.
^^Namely: Australia, Germany, Italy, Japan, Norway and Spain.
^^Namely: Canada, Denmark and France.

Countries’ groups classification is based on Figure 3.1.
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a consequence, th e  relative marginal tax rate between th e third and the first group has 

lowered from less than 7% in 1974 to about 5% in 1997. T he absolute gap between the  

first and the second group is almost stable around 6%.

Panel 3 shows that first and second group average incom e tax has increased up to  

mid eighties, bounced back to  increase again at the beginning of th e nineties. Finally, 

the evolution of tax progressivity is illustrated in the last panel o f the figure. For the first 

and second group, progressivity increased sharply up to  1983, partially bounced back in 

the mid 1980 to decrease in the rest of the period. For the third group, it has decreased 

sharply up to 1982 and increased thereafter.

Figure 3.4 presents similar evidence by average personal incom e tax rate group.

Figure 3-4: Country Groups classified on the basis o f their Average Tax Rate.
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The first group {GRl) (low average tax rate countries whose redistributive effect 

might be negative) now includes all countries in the fourth quadrangle of Figure 3.2^ ;̂ 

the second {GR2) (high average tax rate countries whose redistributive effects might be 

positive) all those belonging to the f i r s t o n e  and the third group incorporates all those 

countries whose redistributive effects are not signed on a priori grounds^^. We notice 

that the evolution of the growth rate for the first and third group is quite similar over 

the entire sample period. A different pattern in the evolution of the rate of growth of the 

second group has been accompanied by a higher marginal tax rate with the exception of 

the last four years when it has been overtaken by that of the first group. Panel 3 shows 

that the average income tax of the second group has decreased mildly whereas average 

income tax rate of the third group has increased. Clearly, their gap has lowered sharply 

in the 1990s. Income tax progressivity has increased across the first two groups, while 

the third group degree of tax progressivity have declined since the mid 1980s.

3.5 R esu lts

We start our empirical analysis by estimating equations [3.6a], [3.66], [3.6c] on the lon

gitudinal data for the years 1974-1997. Since individual fixed effects are ehminated by 

taking first differences; the term fj  captures time fixed effects in levels. First, we test 

the hypothesis of homogenous coefficients, second, if we reject the above hypothesis, we 

assume a random coefficient model:

P j x  d ” ^ j x

that is, individual coefficient are distributed around a common mean and the distur

bance component has a zero mean and a constant variance.

^^Namely: Belgium, Canada and France.
^^Namely: Denmark, Germany and Norway.
^^Namely: Australia, Finland, Italy, Japan, The Netherlands, Spain, Sweden, UK and US.
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Providing a statical support to the heterogeneity of the parameters is important for at 

least two main reasons. First, our theoretical framework suggests that coefficients which 

measures the growth effect of redistribution might differ across countries according to 

their taxation level and the degree of tax progressivity. Second, Pesaran and Smith 

[1995] show that when the coefficients’ heterogeneity is ignored in a dynamic setting, the 

pooled estimator is inconsistent even if the time dimension goes to infinity.

Poolabüity is tested by the method proposed by Lee, Pesaran and Pierse (reported 

as LPP)  [1990], that is following partially the author notation^®:

92 =  Xk

where t stands for number of temporal observations and k denotes the number of 

regressors. For {k < x) under the null hypothesis of parameter homogeneity, we have;

H n  : =  0

where

= b x  P P x

S = 1

where ç denotes the number of the cross sectional units j.

We perform the above test since the familiar method proposed by ZeUner [1962] is 

too restrictive^^. Since according to Lee et al. [1990], the null could hold even when the 

homogeneity assumption is rejected.

Where $   ̂^  aij PiPj ; Pi =  (^X^Xa  ̂ ~ n ^'i the subscript a stands for
“aggregate” (i.e. parameter homogeneity)

ZeUner [1962] tests the homogeneity hypothesis as foUows:

Ho : Pji =  % 2  =  •• =  (^xj =  ••• =  Pxç
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According to our model specification [3.6c], we will test further the homogeneity 

restriction on the long-run parameters through an Hausman test which as usual evaluates 

whether the estimated coefficients using a mean group procedure and a pooled mean 

group one do differ.

Our main results are reported in Table 3.1 which shows both the estimated coefficients 

and the iinphed mean lag elasticities associated to the change in the tax variables under 

the homogeneity assumption.

The dependent variable is the change in the (log) GDP per capita, where the latter is 

obtained by dividing the annual GDP at constant price by the total population. Under all 

model specifications, we find that higher redistribution induced by a positive (negative) 

change in the marginal (average) taxes significantly reduces the per capita growth rate of 

the economy. It is interesting to note, that according to Table 3.1, column [3.6a], a change 

in the marginal tax rate is equivalent, in terms of the redistribution effect on growth, 

to a change in the average tax rate since the size of the two coefficients is quite similar. 

Further, notice that the estimates appear to be robust to the three model specifications.

Therefore, redistribution appears to affect the OECD countries’ growth negatively. 

On the other hand, their mean lag elasticities appear to be small (0.10)^^.

The LPP criterion (reported as POOL) clearly rejects the hypothesis of homogeneity. 

We then estimate a version of equations [3.6a], [3.66], [3.6c] where we allow for parameter 

heterogeneity under the assumption of a random coefficient model. Notice that when 

considering equation [3.6c], according to the Hausman test (reported as POLR) the 

homogeneity hypothesis on the long run parameters is accepted and therefore we proceed 

further under this assumption, (i.e. when we estimate equation [3.6c] we use the Pooled 

Mean Group Estimator). We capture the time fixed effect in levels with specific constants 

and estimate two alternative empirical specifications.

^^Mean Lag Elasticities as usual are calculated under the assumption of gt =  g t-i =  Qt-2 - We can 
not consider these elasticities as properly long run ones. Notice, further, that they could represent an 
econometric approximation of the long run when equations [3.6a] and [3.66] are considered. In fact, these 
two empirical specifications do not explicitly include the economic long-run relationship.
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Dependent variable: rate of change in log annual GDP per capita
3.6a] [3.66] [3.6c]

A ^ -0.079 -0.096 -0.081
Za t (.024) (.023) (.020)
A \ 0.084 0.082 0.066

Za A (.015) (.015) (.014)

yt-1
-0.027 -0.249

(.006) (.015)
.102 .119 .168

I 2 .108 .101 .137
Vr - - 1.48
Vx - - -.817
Vhc - - .786
Nobs 315 315 315

.18 .59 .66
POOL .00 .01 .00
POLR - - .41

Note: Each regression includes a specific constant and two lags of the dependent variable.
Robust standard errors within parentheses. adjusted for the degree of freedom rji : 

marginal (rate of change) income teix mean lag elasticity of the per capita growth; 772 • average 
(rate of change) income tax. mean lag elasticity of the per capita growth. POOL : P- value of 
the test for the homogeneity of parameters (%̂  (4) =  16.87; (5) =  16.69; (5) =  34.33) ;
POLR  : P- value of the test for the homogeneity of the long run coefficients (%̂  (4) =  3.99).

Table 3.1: SUR Estimates of 3.6(a,b,c) based on panel data (1974-1997)
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In a former specification we follow Pesaran and Smith [1997] by allowing for short 

run coefficients heterogeneity across all sectional units. Therefore, estimates are based 

on what Pesaran and Smith define as a “Mean Group Estimator”. Mean-lag elasticities 

are then calculated from the mean of the mean lag country-specific coefficients and from 

the average of country specific short-run coefficients.

In the second specification, we impose and test restrictions on parameter heterogeneity 

within three groups of countries according to our identification scheme. The second 

specification allows us to verify whether the effect of distribution on growth depends on 

the tax level and the degree of tax progressivity.

Table 3.2 shows our estimates, with the former specification in the first three columns 

(without country groups classification) and the latter specification (with country groups 

classification) in the last three columns. The first three columns show that a higher 

redistribution obtained as positive (negative) rate of change in the marginal (average) 

income tax reduces the economy growth. These findings confirm the results in Table 3.1. 

Moreover, compared to that table, we find that the impact of redistribution on growth 

differs quantitatively. The effect is stronger to that found in Table 3.1 for both a change 

in the marginal and a change in the average personal income tax rate^^. The mean lag 

elasticities confirm this pattern. Overall, this evidence suggests that the assumption of 

homogeneity can produce misleading results in terms of the size of the effects and that 

the estimates of the average mean lag eflPects do differ.

Next we ask whether the impact of redistribution on growth vary by the tax level 

and the degree of tax progressivity, as suggested by our identification scheme reported 

in Figures 3.1 and 3.2. This is done by selecting the empirical specification in the last 

three columns of Table 3.2 and by classifying the countries in three groups according 

to which, given their tax levels and degree of tax progressivity, a higher redistribution 

obtained as an increase (a reduction) in the marginal (average) tax rate might have a

Although now, when considering equation [3.6a] the coefficient of the marginal income tax rate is 
smaller and insignificant.
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negative (GRl) positive (GR2) or unsigned effect {GR3) on growth. Notice that, 

by averaging, the mean group estimator provides a consistent estimator of the effect 

with respect to all the country set. Nevertheless, if the sign of the effect depends on the 

tax levels and the degree of tax progressivity, a simple average could change the sign 

of the effect for some countries and could weaken the effect. That is, the Mean Group 

Estimator is a consistent hnear estimator and therefore it can not fully capture the non 

hnear relationship between redistribution and growth.

We started from what suggested by Figures 3.1 and 3.2 and the final country classi

fication to which we arrived differ slightly from that only on the basis of the statistical 

tests. In particular we were unable to identify what we define as a second group for a 

change in the average tax rate.

The last three columns in Table 3.2 broadly confirm that the sign of the redistribution 

effect on growth may depend on the tax level and the degree of tax progressivity. All the 

tax change coefficients appear to be significant^^. The three groups of country present the 

sign expected. Notice that the country group classification is quite close to what suggested 

by Figure 3.1 and 3.2. Furthermore, it is worth pointing out that the third group (i.e. 

the unsigned from a theoretical point of view) suggest that different redistribution effects 

can be obtain if one allows a change in the marginal (negative) rather than an average 

(positive)^® tax rate^^. That is, with respect to changes in the marginal tax rate the 

third group behaves as the first group whereas with respect to the average tax rate it

Countries included in this group are: Denmark, Finland, Netherlands, Sweden and the UK with 
regard to the marginal tax rate; Belgium, Canada, Finland, France, Italy, Japan, Netherlands, Spain, 
Sweden and the UK with regard to the average tax rate.

Countries included in this group, which is defined with respect to the marginal tax rate only, are: 
Austraha, Germany, Italy, and Japan.

Countries included in this group are: Belgium, Canada, France, Norway, Spain and the US with 
regard to the marginal tax rate; Austraha, Denmark, Germany, Norway and the US with regard to the 
average tax rate.

^̂ Only the change in the marginal tax rate of the second group is almost significant in the [3.6a] 
specification (i.e. column (2a)).

decrease (increase) in the average (marginal) tax rate determines higher redistribution captured 
by a higher tax progressivity.

^̂ This result does not hold when we introduce the long run term.
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Dependent variable: change in log annual GDP per capita
( la ) (16) (PMG, Ic) (2a) (2b) { P M G ,2 c )

A r -0.022
(.002)

-0.161
(.019)

-0.169
(.013)

— — — ,

AA 0.116
(.002)

0.197
(.011)

0.172
(.012)

— — —

Vt-i —
—0.036 

(.029)
-.273
(.084)

—
—0.033 
(0.138)

-.263
(.018)

G R I A t - - —
-0.271
(174)

-0.265
(.098)

-0.255
(.031)

G R 2 A t - - —
0.186
(.141)

0.120
C092)

0.093
(.034)

G R S A t - - —
-0.125
(.054)

-0.195
(.038)

-0.166
(.037)

G R IA X - - —
0.246
(.025)

0.305
(.019)

0.159
C028)

GR3AX - - —
-0.098
(.024)

-0.075
(.017)

0.015
(.018)

m .072 .232 .558 - - -
.275 .366 .695 - - -

773 .030 .190 .323 - - -

^4 .154 .231 .329 - - -

Vr - - 1.35 - - 1.40
Vx - - -.744 - - -.774
^hc - - .715 - - .744
Nobs 315 315 315 315 315 315
R? .188 .654 .714 .186 .649 .706
ZE L - - - .459 .128 .002

Note: Additional regressors are a specific constant and two lags of the dependent variable. 
Robust standard errors within parentheses, rj-̂  : marginal (rate of change) mean lag income 
tax elasticity of the GDP per capita growth rate calculated from the mean of the mean lag 

country-specific coefficients; 772 ' average (rate of change) mean lag income tax elasticity of the 
GDP per capita growth rate calculated from the mean of the mean lag country-specific 

coefficients; 773: marginal (rate of change) mean lag income tax elasticity of the GDP per 
capita growth rate calculated from the average of country specific short-run coefficients; 77̂ : 
average (rate of change) mean lag income tax elasticity of the GDP per capita growth rate 

calculated from the average of country specific short-run coefficients; Z E L  : P- value of the 
test for the identification of the three groups of countries 

(%2 (3) =  2.59;%:^(3) =  5.69; %2(3) =  14.8).

Table 3.2: Mean Group Estimates on equations 3.6(a,b) and Pooled Mean Group Esti
mates on equation 3.6c
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(2a) (2b) (PMG,2c)
GRlr]i .386 .368 .826
G RIt]2 .521 .596 .694
G RIt]2, .362 .315 .492
G R It]̂ .328 .362 .306
GR2t]̂ .234 .131 .134
GR2t]̂ .249 .144 .178
GR3r)^ .269 .311 .523
GRSrj2 .069 .023 .246
GRSt)̂ .166 .233 .263
GRSt]̂ .131 .090 .029

Note: T]i : marginal (rate of change) mean lag income tax elasticity of the GDP per capita 
growth rate calculated from the mean of the mean lag country-specific coefficients; rj2 : 

average (rate of change) mean lag income tax elasticity of the GDP per capita growth rate 
calculated from the mean of the mean lag country-specific coefficients; marginal (rate of 

change) mean lag income tax elasticity of the GDP per capita growth rate calculated from the 
average of country specific short-run coefficients; 774: average (rate of change) mean lag 
income tax elasticity of the GDP per capita growth rate calculated from the average of

country specific short-run coefficients.

Table 3.3: Mean Lag elasticities based on the three groups of countries classification

behaves as the second group. As expected, the size of the country groups coefficients are 

larger than those estimated by the “mean group estimator” for all countries, since the 

latter is strongly penahzed by the ambiguity of the sign of the effect. Notice however 

that we test the country classification by imposing the “homogeneity” restrictions across 

the three groups (i.e. a ZeUner test of the kind Hq : = (3̂ 2 = •• = f^jx =  ••• =  (3j )̂.

Once, the test is accepted, since as discussed above is too restrictive, we apply the “mean 

group estimator” within the three country groups. Notice that asymptoticaUy the two 

estimators are equivalent if the parameters are homogenous.

Mean lag elasticities are larger than those calculated from the mean group estimates. 

For example, under [3.6a], column 2a in Table 3.3, a one percent increase in redistribution 

measured by the rate of change in the marginal tax rate for the first and third group 

(second group) determines a 0.39 and 0.27 (0.23) decrease (increase) in the economy 

growth.
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Prom an economic perspective, redistribution could be endogenous. That is, a higher 

rate of growth could lead to higher redistribution. Notice that our measure of redis

tribution derives by construction from the earnings distribution and refers to a sort of 

representative employee tax-payer. Therefore, it could also end up to be exogenous. 

Then, the endogeneity of the current changes in the two tax rates requires to be tested. 

Our selected instruments for lack of other appropriate variables include a constant, a 

current and a squared time trend, and the first and second lags of the changes in both 

tax variables^®

Instrument validity is tested with the Hausman Criterion, a misspecification test of 

whether explanatory variables are exogenous. Notice that since we start from estimates 

of our three model specifications (i.e. equations [3.6a], [3.66], [3.6c]), the Hausman test 

implies comparing the GLS variance-covariance matrix to the three stage least square 

one. Table 3.4 illustrates the results. We are testing the endogeneity issue under the 

assumption of parameter heterogeneity across the three country-groups. Therefore, the 

Wald test reported as ZEL verifies further this country-groups restrictions in the Three 

Stage Least Square estimates. In the last three columns are reported the mean group 

estimates which differ from those reported in Table 3.2 by cross-country classification. 

Since the 3 stage estimates of Table 3.4 do not accept the previous country classification, 

we need to shift some countries from the first to the third group for providing a consistent 

comparison between the 3 Stage and the Mean Group estimates.^^ Indeed, when we 

introduce the long run equihbrium term, the first and the third group present the same

checked whether the use of lagged tax variables introduces some autocorrelation. The null 
hypothesis of the absence of serial correlation is always accepted.

^^When estimating 3.6(6, c), we introduce second and third lags of the tax variables in order to avoid 
inconsistency problems.

Countries included in the first group are now: Finland, Netherlands, Norway, Spain, Sweden and 
the UK with regard to the marginal tax rate; Finland, Italy, Spain, Sweden and the UK with regard to 
the average tax rate.

The second group, classified only with respect to the marginal tax rate is made of: Austraha, Germany, 
Italy and Japan.

Finally the third group: Belgium, Canada, Denmark, France and the US with regard to the marginal 
tax rate; Austraha, Belgium, Canada, Denmark, France, Germany, Japan, The Netherlands, Norway 
and the US.
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Dependent variable: log annual rate of growth.
(3STa) (3STb) (3STPMGc) MGEa MGEb PMGc

G R I A t

G R 2 A t

G R S A t

G R IA X

GRSAX

-0.220 —0.339 -0.322 -0.186 -0.290 -0.277
(.020)
0.252

(.056)
0.071

(.030)
0.111

(.045)
0.195

(.050)
0.140

(.027)
0.094

(.031)
-0.050

(.218)
-0.284

C063)
-0.263

(.043)
-0.105

(.114)
-0.177

(.034)
-0.164

(.050)
0.506

(.027)
0.386

(.032)
0.304

(.049)
0.354

(041)
0.382

(.034)
0.362

(.030)
-0.135

(.031)
-0.115

(.019)
0.100

(.057)
-0.053

(.031)
-0.063

(.019)
0.054

(.010) (.016) (.032) (.012) (0 1 4 (017)

Vt-i
-0.028 -0.250 —0.033 -0.267

(.158) (.025) (.134) (.018)
Vr — — 1.47 — — 1.38
V\ — — -.812 — — -.763
Vhc — — .781 — — .734
Nobs 315 315 315 315 315 315

.165 .626 .684 .188 .653 .708
ZE L .576 .01 .365 .259 .078 .065
HAUS .998 .981 .787 — — —

Note: Additional regressors are a specific constant and two lags of the dependent variable. 
Robust standard errors within parentheses. Z E L  : P- value of the test for the identification

of the three groups of countries
(3) =  1.99; x '  (3) =  10.6; (3) =  3.18; (3) =  4.02; x" (3) =  6.28; x" (3) =  7.23).

HAUS  : P- value of the Hausman test for the endogeneity of the explanatory variables 
(x" (57) =  29 .7;x '(81) =  56.7;x"(72) =  62.2).

Table 3.4: Three Stage Estimates of Equations 3.6(a,b,c)

sign for both changes in the two tax rates.

The Hausman test suggests that change in tax rates are not endogenous. For each 

model specification, estimates illustrated in the first three columns SST  (a, b, PMGc) do 

not diverge too much from those reported in the last three columns M G E (a, b, PMGc). 

Then, we are quite confident in the Mean Group estimates.

Notice further that results are not quite different from the previous country group 

classification.

For example, by considering column (PMGc) in Table 3.5 since the long run equi-
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(MGEa) (MGEb) (PMGc)
GRlrji .324 .481 1.29
GRlri2 .656 .959 2.05
GJÜ1773 .243 .311 .522
GRlrj^ .462 .410 .682
GR2rj^ .241 .130 .128
GR2rj^ .254 .186 .267
GRSrj^ .116 .195 .291
G R 3 t]2 .038 .094 .145
GRSt]̂ .137 .237 .309
GRSrj^ .070 .084 .103

Note: rji : marginal (rate of change) mean lag income tax elasticity of the GDP per capita 
growth rate calculated from the mean of the mean lag country-specific coefficients; 772 : 

average (rate of change) mean lag income tax elasticity of the GDP per capita growth rate 
calculated from the mean of the mean lag country-specific coefficients; marginal (rate of 

change) mean lag income tax elasticity of the GDP per capita growth rate calculated from the 
average of country specific short-run coefficients; 774: average (rate of change) mean lag 
income tax elasticity of the GDP per capita growth rate calculated from the average of

country specific short-run coefficients.

Table 3.5: Mean Lag Elasticities based on Estimates reported on Table 3.4

librium term is highly significant, we find that the elasticity, calculated from the mean 

of the mean lag country-specific coefficients, of the rate of growth to changes in the 

marginal tax rates is significantly lower in the second group (0.128) than in the first and 

third group (1.29 and 0.291 respectively). Similarly, the elasticity, calculated from the 

mean of the mean lag country-specific coefficients, of the rate of growth to changes in 

the average tax rate is much higher across the first group (2.05) than across the third 

group (0.145) where it is particularly small. As already observed there is a certain differ

ence between elasticities calculated from the mean of the mean lag coefficients and those 

derived from the average of the short-run coefficients. The low elasticities in the third 

group could be explained with the fact that the positive effects of higher redistribution of 

this group have been relatively close to the negative discouraging effects in an economic 

environment characterized either by high tax rates or an high degree of tax progressivity. 

As a consequence of these two counterbalancing effect, the impact on growth could not
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adjust as much as in the case of the other two groups where the negative (positive) effects 

should be stronger.

We can further illustrate our results in this section by considering the following pohcy 

experiment. Marginal income taxes have changed from 1975 to 1997 by close to 5% and 

10% (-4.62% and 8.51) respectively for the first and second group of countries and both 

growth rates during the same period are close to 2% (1.7% and 1.97%). Suppose that 

the government of the first (second) group of countries decide to reduce (increase) the 

marginal income tax rate by 5% (10%). This corresponds to a “pure” reduction (increase) 

on tax progressivity for the first (second) group. According to our estimates in column 

{MGEa) of Table 3.5, the mean lag elasticity of growth to change in marginal tax rate 

is 0.324 and 0.241 for the first and second group respectively^^. Using these estimates, 

this policy experiment would increase the growth of the first and second group by 1.6% 

and 2.41% which do not differ much from the actual values.

3.6 C onclusions

We have found that higher redistribution affects growth conditioning on the degree of tax 

progressivity and the taxation level. In those countries characterized by a high taxation 

level and a high degree of tax progressivity, further redistribution has a negative impact 

on growth since the discouraging effects on individuals’ choices prevail the positive effect 

of allowing more people to have access to the labour market.

This result is consistent with our theoretical framework where a feature extrapolated 

from the so called “Fiscal Policy” approach, as a distortionary taxation system, has been 

introduced in a growth model closed to the model presented in the first Chapter of this 

thesis.

Our findings could also explain why empirical evidence on this issue presents ambigu-

^^When we control for the long run term, the elasticities are much higher (lower) for the first and the 
second group of countries respectively. In this respect, the pohcy experiment seems to more consistent 
with our [3.6a] model specification.
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ous results. A message of this paper is that the political agenda’s dilemma could be less 

costly than it seems to be. In societies characterized by a high level of income-wealth 

inequahty, boosting the economy’s growth and reducing the income disparities can both 

be obtained by the same redistributive policy.
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T h e d ata  set

Some few assumptions regarding the identification of a common socio-economic group 

are needed in order to have a dataset which is able to provide comparable data among 

countries.

Following Lockwood and Manning [1993], a married with two children male produc

tion worker that earns the average gross wage from employment in the manufacturing 

sector is beheved to be a good approximation of this representative agent (APW hence

forth). Since the taxation system is not hnear, when aggregating across different indus

tries, where earnings are reasonably different, the average marginal rate and the average 

rate are not, in general, equal to the marginal and average tax rates evaluated at the 

average earnings:

where now n stands for the number of individuals (i).^^

However, given that the basic rate tax bracket is so large for almost all countries and 

for most of the sample period this aggregation bias is not likely to be severe.

The spouse of this representative tax-payer does not work. Although this assumption 

may lack of reahty, it is difficult to see any other alternative given that the OECD data 

until 1995 are collected assuming this household’s characteristic.^^

Only wage income is considered. That is, the actual tax rates may be higher than 

those presented in this database. However, in the United States only, such representative

slightly change the chapter’s notation for convenience.
^^For further details about the guidehnes on the methodology and limitations of the data, see OECD 

“The Tax Benefit position of production workers”, Part I.
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tax payer receives an unearned income equal, on average, to the 5 % of its income. In 

almost all the other countries, different sources of income than wage are not significant. 

For example, in Australia and Finland, they account for 0.5 per cent of the APW’s wage.

Then, marginal tax rates are calculated as follows:

r =  ^  (3.A.2)

where ITL  stands for Income Tax Liability, TI for Taxable Income, SSC  for Social

Security Contributions and Y for Wage or Taxable Income according to the country 

legislation.

Income Tax Liabihty consists of the hability due to the central government. Yet, it 

takes into account state and local habihties in those Federal countries where income taxes 

are levied by intermediate levels of government. In particular, Canada and the United 

States levy state taxes, Belgium, Denmark, Finland, Japan, Norway, Sweden and the 

United States local taxes. For sake of simplicity and without a big loss of precision they 

are all considered as proportional to taxable income. The latter is defined as:

TI = GWE -  STA +  TO (3.A.3)

The Gross Wage Earnings (GWE) corresponds to the Wage paid to the Average

Production Worker (APW) in the manufacturing sector; the Standard Tax Allowances 

(STA) and Tax Credits (TC) are those apphcable to the average production worker who 

is married, with two children, and satisfies all the requirement specified in the legislation.

Social Security Contributions are those compulsory contributions paid by the employ

ees at the APW income level to government or social security funds controlled by the 

government. They are levied on gross earnings for almost all countries with the exception 

of Denmark, Finland, France, the Netherlands and Norway where they are based on the 

taxable income '̂ .̂

^^This is true for almost the entire sample period.
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The effective average tax rate corresponds to the following expression:

(A.3.4)

where TP G stands for Total Payment to the Government, CP for Cash Transfer and 

W for Gross Wage Earnings.

Total payments to general government includes all central, state and local income 

taxes finally paid and the employees’ social security contributions. Cash Transfers mainly 

regards the “standard tax allowances” paid in respect of a wife and dependent children 

between five and twelve years old.

A more accurate measure of the effective average labour income tax rate should in

clude also the non standard reliefs. By “non standard tax rehefs” is meant all those, 

reliefs associated to the actual expenses incurred. Yet, for various reasons explained by 

the OECD, it is possible to have this data for very few years only. Therefore, the main 

concerns are related to those countries where they have a relevant weight in determining 

the effective average tax rate. This is in particular the case of Denmark where ignoring 

these reliefs is quite misleading. Indeed, the effective average tax rate for our represen

tative agent is reduced of the 30% if the non standard tax rehefs are considered^^. For 

this reason, the Denmark effective average tax rate series is extrapolated by the personal 

income tax revenue.

The last remarks regard cross-countries and time series limitations of the dataset.

First, from the cross-country point of view, it should be bore in mind that even though 

the APW corresponds to workers who are doing the same kind of jobs, its wage is not in 

the same position in the distribution of earnings in each country.

Second, from the time series point of view the main problem relates to the fact that it 

is likely that the earnings data do not refer to the same taxpayer throughout the period.

Spain and Sweden suffer of the same problem. However, on the basis of the few years where the 
OECD provides both measures the effective average tax rate (e.g. including or excluding the non standard 
tax rehef ), it seems that the bias in not so relevant as in the Denmark case.
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However, as pointed out by the OECD, results can be misleading only if many of the 

limitations are taken cumulatively within a specific country.
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Conclusions

This thesis has presented two chapters on the relationship between tax progressivity and 

the labour market.

In particular, Chapter 1 has described a general equilibrium model on the relation 

among tax progressivity, wage setting and employment which distinguishes between the 

imphcations of changes in the degree of personal income and payroll tax progressivity. 

From a theoretical point of view three main conclusions can be derived.

First, we consider another effect, the “general equihbrium interest rate effect”. Then, 

it would be interesting to analyse whether this result would hold in a small open economy 

where the real interest rate has to be taken as given.

Secondly, the role played by the labour supply is crucial in determining the size and 

the sign of the effect of changes in personal income taxation over wage setting and cancels 

out the hypothesis that given individuals’ rational behaviour, personal income taxes and 

payroll taxes affect wage determination in the same manner.

Thirdly, employment effects depend on the initial taxation level; the higher the tax 

level, the stronger the effect.

Some of these points address the question of whether unions are able to shift the 

tax burden onto firms. According to our pohcy experiments, that were run through 

a calibration approach, the answer is no. However, our pohcy 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 payroU tax rates has a
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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.

Chapter 2 has presented a multisector model with unionized labour markets and mo- 

nopohstically competitive product markets where workers care about their consumption 

and their relative position in the distribution of income. This simple model suggests 

that the exphcit consideration of the interdependence among wages in unionized labour 

markets increases the likehhood that the effect of higher tax progressivity on the pre-tax 

wage be positive, with negative consequences for unemployment. There are three mech

anisms at work: a) a union wage moderation effect; b) a labour supply effect c) a wage 

interaction effect. The latter mechanism requires an intermediate level of centralization 

of the wage bargain.

We have extended the results by Calmfors and DriflhQ [1988] and Daveri and Tabellini 

[2000] on the relationship between wage bargaining, average taxes and unemployment, to 

the relationship between tax progressivity and unemployment and have estabhshed that, 

ceteris paribus, the possibility that higher tax progressivity could reduce unemployment 

is lower for intermediate degrees of centrahzation of the wage bargain than for either 

decentralized or fully centrahzed bargaining.

In our empirical study of Italy, a country with an intermediate degree of centrahzation 

of the wage bargain, we have shown that higher tax progressivity increases pre-tax wages, 

with negative consequences for employment and unemployment. The positive effect of 

higher marginal income tax rates, given average rates, on the pre-tax wage is not in line 

with the previous empirical hterature, which typically finds a negative effect. We interpret 

this finding as evidence that when unions strategically interact both the labour supply 

and the wage interaction effect dominate the wage moderation effect. A message of this 

paper is that the opportunity to reduce unemployment by varying the degree of labour 

tax progressivity can vary with the institutional context regulating wage bargaining.

Finally, Chapter 3 has focused on the relationship between tax progressivity as a
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measure of income redistribution and growth. We have found that higher redistribution 

affects growth conditioning on the degree of tax progressivity and the taxation level. In 

those countries characterised by a high taxation level and a high degree of tax progressiv

ity, further redistribution has a negative impact on growth since the disincentive effects 

on individuals’ choices prevail the positive effect of allowing more people to have access 

to the labour market.

Our findings could also explain why empirical evidence on this issue presents ambigu

ous results. A message of this paper is that the pohtical agenda’s dilemma could be less 

costly than it seems to be. In societies characterised by a high level of income-wealth 

inequahty, boosting the economy’s growth and reducing the income disparities can both 

be obtained by the same redistributive policy.

By looking at the overall thesis, one may read a message according to which is not 

only that labour taxation can be an effective policy instrument, but also that is should 

be used in the same direction as the other tax instruments (average income taxes).

Nevertheless, before concluding, a note of caution has to be introduced. In promoting 

a fiscal policy solution the Government should carefully take into account of the pubhc 

debt implications. The simulations presented in the first chapter are encouraging as long 

as a higher tax progressivity obtained through a reduction in the average tax rate leads 

to a overcompensating rise in the employment. Further, we find positive employment 

effects even when we allow for a revenue neutral labour tax change. However, as shown 

by the third chapter, a more progressive taxation system may or may not lead to higher 

growth. Then, some other pohcy measures could be required to foster the stabihty of the 

pubhc debt-GDP ratio. This issue will be considered by future research.
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