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ABSTRACT

This paper analyses the relationship between incameguality and economic growth
through fiscal policy. To this end, we present astimate two systems of structural equations
with error components through which gross incomequmlity determines different fiscal
policy outcomes, which subsequently affects thkigmo of economic growth and net income

inequality.

The empirical results, obtained using an unbalangadel data of 21 high-income OCDE
countries during the period 1972-2006, suggest trass income inequality is a significant
determinant of fiscal policy outcomes. Additionalthe results show that distributive
expenditures and direct taxes produce significaatuctions in GDP growth and net income
inequality reflecting the standard efficiency-eguritade-off associated to certain fiscal policy

measures.

Key Words Economic Growth, Inequality, Fiscal Policy, PaDala.

JEL Classifications 040, D30, E62, C23, C33.

! Imuinelo@iecon.ccee.edu.uy oriol.roca@uab.es




Instituto de Economia - FCEA

RESUMEN AMPLIADO

La reduccion de las disparidades econOmicas seoheexido en uno de los temas mas
controversiales con relacion al disefio de politipablicas. Una de las preocupaciones
centrales de este debate refiere al papel quelagg@s gubernamentales pueden desempefiar
en la reduccion de las desigualdades economicaseyntinar, a su vez, los efectos sobre la

tasa de crecimiento econémico.

Dada la importancia de la politica fiscal como tearamienta redistributiva y como
un instrumento para promover el crecimiento econéoreomunmente es considerada como
uno de los principales mecanismos para lograr iwbgeen términos de eficiencia y equidad
(Musgrave, 1959). En este contexto, la seleccionuda estrategia de politica fiscal
distributiva resulta de una importancia crucialoa efectos de arribar a una senda de
crecimiento estable y de base amplia por parteoslgdises. A pesar de ello, las politicas
fiscales varian considerablemente entre las nagioflgunas cuentan con bajas tasas de
impuestos, otras con un sistema fiscal fuertempragresivo, en muchos paises el sector
publico es responsable de financiar los serviciesneales (como la proteccion social,
educacién, salud y vivienda), mientras que en opaises gran parte de dichos servicios

recaen bajo la responsabilidad de las familias,uridades locales, y/o empleadotes.

La eleccién de las diferentes politicas publicasdeuser el resultado de los intereses
econdmicos y politicos de los diferentes gruposasex: Debido a ello, la desigualdad de los
ingresos brutos (ingreso pre transferencias e istpsegubernamentales) podria ser un
determinante importante de las decisiones de gml#conomica. A su vez, los efectos de

dichas politicas pueden ser determinantes crucitdda evolucion conjunta del crecimiento

2 Ver Bénabou (2000, 2002 y 2005) y, Seshadri y Y2@D4)

% Ver, por ejemplo, Hindriks y Myles (2006, capit@p
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econdémico y la desigualdad del ingreso neto (irgmesst impuestos y transferencias del

gobierno).

Los modelos de crecimiento econdmico basados &tedatura de economia politica
relacionan la distribucion del ingreso con el areéento econémico a través de la politica
fiscal (véase Bénabou, 1996b). Estos modelos pamnét incorporacion de las estructuras
politicas y economicas en el analisis de la refaerdtre crecimiento y desigualdad. Dentro de
este marco, los procesos politicos captan la femgue las preferencias de los ciudadanos se
trasladan a la eleccion de las diferentes polititssales, mientras que las estructuras

econdmicas determinan los efectos en téerminosidergfia y equidad de estas politicas.

A pesar de su demostrada relevancia, pocos estedipgicos han intentado analizar
la posibilidad de una relacion de mutua influerenitre desigualdad y crecimiento a través de
la "canal fiscal” La mayor parte de esta evidencia empirica se easa estimacién de
regresiones independientes, analizando el efecta pelitica fiscal sobre el crecimierta,
alternativamente, los efectos distributivos deseptditicas’ Sin embargo, ninguno de estos
trabajos considera el papel de la politica fiscauea relacion de mutua influencia entre el

crecimiento econdmico y la desigualdad de ingresos.

Basado en el enfoque de Bénabou (2000), el objediwoesta investigacion es
desarrollar y estimar un modelo empirico completdod determinantes conjuntos de politica
fiscal, desigualdad y crecimiento econdémico. Mapeeficamente, en este articulo se

investiga, en qué medida, y a través de cuales aoempes, la politica fiscal genera una

* La respuesta conjunta del crecimiento econémita gesigualdad de ingresos a diferentes herransiatga
politica fiscal ha sido ignorada en la literaturapérica, con excepciones significativas en papedegentes
referidos a un pais especifico (Roca-Sagalés 2p0pca-Sagalés y Sala 2011) o para un panel despais
(Muinelo-Gallo y Roca-Sagalés 2011b).

® Para un andlisis de esta literatura ver Myles 4200

® Para un analisis de estos trabajos empiricos tkénsgn y Brandolini (2006; tabla 14.1).
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tension entre el crecimiento econdémico y la destathde ingresos. Con este objeto, se
estiman dos sistemas diferentes de ecuacionestesales con componentes de error a traves
de los cuales la desigualdad de los ingresos brébdsrmina la eleccion de diferentes
herramientas de politica fiscal, que posteriormeatectan la evolucién conjunta del
crecimiento econémico y la desigualdad de los sugenetos. En una primera instancia, se
analiza la importancia de la desigualdad de losesws brutos y otros factores institucionales,
demograficos y econdmicos en la eleccion de difesesherramientas de politica fiscal. Y en
segundo lugar, se evalla la eficacia de estasgaslién la reduccion de la desigualdad de los
ingresos netos, asi como sus efectos en términe8aikencia macroeconomica. Con este fin,
se construye y estima un sistema completo de tuemc®nes para un panel no balaceado de
21 paises de ingresos altos durante el periodo-2@0@. En este sentido, la contribucion de
este trabajo doble. En primer lugar, analiza la arfgncia de diferentes factores
institucionales, demogréaficos y econdmicos en terdgnacion de las diferentes opciones de
politica fiscal escogidas por un grupo amplio dsgmde altos ingresos. En segundo lugar,
permite la identificacion de los efectos potenaatle diferentes politicas fiscales en una
relacion de mutua influencia entre el crecimierdon®mico y la desigualdad de los ingresos

netos.

Los resultados empiricos obtenidos sugieren queteuads igualitario sea un pais,
mayor es el tamafio del sector publico (ya sea emirtés de gastos y/o impuestos con
relacion a su PIB). Por otra parte, las economias nitas de la muestra realizan con més
intensidad gastos de tipo distributivo y recaudayammente a través de impuestos directos,
mientras que las economias mas pobres realizann@m intensidad gastos de tipo no

distributivo y recaudan con mayor intensidad adsasde impuestos indirectos.

En linea con lo sefialado por Bénabou (2000), Issltedos empiricos confirman el

importante rol desempefiado por la desigualdad slmtpresos brutos sobre la determinacion

5
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de las elecciones de politica por parte de losattes paises. Ademas, los resultados también
muestran que los gastos distributivos y los immseedtirectos producen reducciones
considerables en el crecimiento del PIB y la deddad de los ingresos netos. De hecho,
estos hallazgos son consistentes con la evidemedriea previa, que revelan efectos no
keynesianos relacionados con el gasto publico ampsiestos directos sobre el crecimiento
(Barro, 1990, 2008; Castello-Climent, 2010), y tédnkmportantes efectos redistributivos de
las mismas politicas fiscales (ver Afonso et &l1® Muinelo-Gallo y Roca-Sagalés, 2011b).
En pocas palabras, los resultados empiricos canstattension estandar entre eficiencia y
equidad de la politica fiscal: cuanto menor segobierno, mas grande el pastel, pero menos
equitativamente distribuido. Los resultados tambrestran que la Unica politica fiscal que
puede escapar a esta tension entre eficienciaigiagtjgon los gastos de tipo no distributivo,
ya que un recorte en este tipo de gastos reduded@ualdad y aumenta el crecimiento
econdémico. Sin embargo, los resultados son pocolegentes en relacion a los impuestos
indirectos. Las ecuaciones de los impuestos inisetienen un poder explicativo muy bajo,

por lo que sus resultados deben ser tratados coa sautela.

En resumen, y de acuerdo a los resultados pressntad importante incorporar la
desigualdad del ingreso bruto como un determinsigtaficativo de las politicas fiscales v,
por consiguiente, también es una variable fundamhemttener en cuenta al estimar el

crecimiento y los efectos distributivos de las s fiscales.
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1 Introduction

The reduction of economic disparities has emergedre of the most challenging public
policy topics in macroeconomic literature. A cehtrancern of this discussion is the role that
government policies may play in reducing economexualities, and determining the effects
on economic growth rateln this context, the selection of a distributivecél policy strategy

has become of crucial importance in achieving athoased stable path of economic growth

across countries.

Nevertheless, fiscal policies vary considerablyasrmations. Some have low tax rates,
others a sharply progressive fiscal system; in n@untries the public sector is responsible
for financing essential services (such as sociategtion, education, health, and housing),

while others have left a large part to familiesdlbcommunities, and employés.

The choice of different public policies may be thecome of the economic and political
interests of different social groups. In this camtegross income inequality (pre-tax and
government transfers’ income inequality) could Imeimportant determinant of economic
policy decisions. In turn, these policy outcomeg ha determinants of the joint evolution of
economic growth and net income inequality (post &md government transfers income

distribution).

Growth and inequality political economy models telancome distribution with
economic growth through fiscal policy (see Bénabt96b). These models allow the
incorporation of political and economic structuneghe analysis of the relationship between

growth and inequality. Thus, political processeptee the way in which citizens’

" See Bénabou (2000, 2002, 2005) and Seshadri akid2Q04).
8 See, for example, Hindriks and Myles (2006; chaBje
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preferences are transferred to different fiscaliggobutcomes, while economic structures

determine both the effects in terms of the efficieand equity of these policies.

Despite its demonstrated relevance, few empiritaliss have attempted to analyze the
possibility of a mutually influential relationshipetween inequality and growth through the
“fiscal channel® Besides, most of this empirical evidence is basedeparately estimated
regressions, analyzing the growth effect of fispalicy,*® or alternatively the distributive
effects of fiscal policy! None of these studies considers the role of grassme inequality
on the determination of fiscal policy outcomes imatually influential relationship between

growth and net income inequality, as we propodaispaper.

Based on the approach by Bénabou (2000), the aitmisofesearch is to develop and
estimate a complete empirical model of joint deteants of fiscal policy, inequality, and
economic growth. The study first analyses the irgare of gross income inequality and
other institutional, demographic and economic exgiary factors on the election of different
fiscal policy outcomes. And secondly, it evaludiess effective these policies are in reducing
net income inequality and also their effects inm&rof macroeconomic efficiency. For this
purpose, a complete system of three equations d®s donstructed for an unbalanced panel

of 21 high income-countries for the period 1972200

This paper’s contribution is thus twofold. Firgtanalyzes the importance of different
institutional, demographic and economic factordetermining the fiscal policy options of an
extended panel of high-income countries. Seconalldtvs the identification of the potential
effects of these different fiscal policy outcomesimutually influential relationship between

economic growth and net income inequality.

° The joint response of economic growth and inconegjiiality to fiscal policies has been largely owekied,
with significant exceptions in recent papers refigrto a specific country (Ramos and Roca-Sag2lédg; and
Roca-Sagalés and Sala, 2011) or a panel of cosifiviainelo-Gallo and Roca-Sagalés, 2011b).

1% For a survey of this empirical literature see My(2009).
! For a survey of these empirical studies see Atkirend Brandolini, (2006; table 14.1).
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The paper is organised as follows. Section 2 pes/@ theoretical framework, where
different hypotheses concerning the determinantsfisufal policy and their impact on
economic growth and net income inequality are dised. Section 3 discusses the model,
while section 4 describes the database and détailsmpirical methodology. In section 5, the

empirical results are presented. Finally, secti@oitains some concluding remarks.

2 Fiscal policy, growth and inequality

The theoretical priors underlying the empirical mbdome from the political economy
literature, where fiscal policy, inequality and gth are jointly determined in democratic
societies. These political economy models of inétyuand growth stress how fiscal policy
can play a major role in explaining the evolutidnboth macro aggregates. In this context,
fiscal policy is an endogenous variable which @Hethrough political processes, the voters’
preferences for income distribution (each individoehaves like an economic agent and a

citizen who votes on the distributive policiéé).

Early political economy models under the assumptdnperfect capital markets
highlight a negative relationship between ineqyadind growth> The main idea is that a
more unequal democratic society demands a redisitsib financed by distortionary taxes,
and a rise in these taxes decreases private ingaestamd consequently reduces economic
growth. Later empirical contributions using crosgHatry data, however, do not seem very
supportive of this traditional explanation, as ttehow that distributive policies are often

correlated with income inequality in quite the opp® way to that predicted by these first-

2 For a complete discussion of these political eaonmodels, see, for example, Drazen (2000; chditeand
Persson and Tabellini (2000; chapter 14).

135ee, for example Alesina and Rodrik (1994), Bértd&93) and Persson and Tabellini (1994).

10
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born models: among industrial democracies, morejualeeconomies tend to distribute less,

not more**

More recent models in the political economy litarat sought to relax the main
assumptions of the aforementioned approaches. mfitis new literatureBénabou (200Q)n
a context of imperfect capital and insurance marketd heterogeneous agents who vote on
distributive policies, discusses how countries wstmilar preferences and technologies as
well as equal democratic political systems, canettoeless make very different choices with
respect to fiscal policies. In Bénabou’s modelyehare two aspects relating inequality and
distributive preferences to be taken into accotihe first follows from the fact that, for some
range of income inequities, the level of distribatithat individuals vote for is a decreasing
function of inequality, due to the accumulation ggss with imperfect asset markets. While
imperfect credit and asset markets create a framkefwo efficient distributive institutions (as
a way of providing social insurance and relaxingddr constraints), these institutions have
much less support in an unequal society than a genmeous one. Redistributing wealth from
the rich (whose marginal productivity of investmastrelatively low, due to decreasing
returns on individual investments) to the poor (adonarginal productivity of investment is
relatively high, but who cannot invest more thaeirthimited endowments), would enhance
aggregate efficiency and growth. These potentialggan efficiency, in turn, imply political
support that varies with inequality in a radicalijferent way from the traditional models of
political economy literature. Intuitively, theseffieient” distributive policies receive a wide

consensus in a fairly income homogenous societystbong opposition in an unequal one.

In fact, according to Bénabou (2000), the relatigmsbetween inequality and
distributive policy support is U-shaped. Thus, wietome dispersion is relatively low there

IS near-unanimous support for the efficient disttivve policy, and as inequality increases it

“See, for example Alesina et al. (2002), Bénabo@§492000) and Perotti (1994, 1996).
11
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also increases the fraction of agents rich enoogloge from, and therefore oppose, all but
relatively low levels of distributive policies. Apat high enough levels of inequality, there
are so many poor that they impose distributiveqgoesi beyond the point where it ceases to be

efficient.

The second relationship stressed by Bénabou (Z000%es on the process of human
capital accumulation. Distributive and progressfiszal policies relax credit constraints,
allowing greater investment in human capital by rpmalividuals, thereby increasing their
relative income. In this context, aggregate incanegjuality is a decreasing function of the

rate of distribution.

Since these two relationships are decreasing fumef inequality, they may intersect
more than once, rising to two stable equilibriu@se is characterized by low inequality and
high government transfers (Welfare State), whiléh@ other higher inequality is associated
with lower levels of distributive spending (Laisdeaire). These two societies are not Pareto
rankable, and the one that has the faster econgnoweth depends on the balance between tax
distortions to effort and employment, and the grearroductivity of investment resources

allocated to more severe credit constraint agents.

Considering the main implications of Bénabou'’s feavork, the next section describes
the empirical model considered in order to testrtiwst relevant relationships between fiscal
policy, inequality and growth. The proposed empirimodel makes it possible to evaluate the
main determinants of different fiscal policy outaesn and simultaneously evaluates their

impacts on the evolution of economic growth andimedtme inequality.

12
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3 The empirical model

This section presents the methodological approackntpirically explore the relationship
between fiscal policy, growth and inequality. Givttie potential degree of interdependence
between the variables, it is necessary to appklmapirical method that considers their mutual
influence in order to avoid severe errors of speaifon. Consequently a full system for the
joint determination of growth, inequality and fisgaolicy has been considered. The next
subsections describe the benchmark specificatibesequation systems considered, and the

included control variables.

3.1 Benchmark specifications

The basic econometric specification consists okmes of three equations describing the
relevant endogenous variables: economic growth,im@ime inequality and fiscal policy

outcomes.

The macroeconomic analysis distinguishes basitaiygeneral theoretical approaches
when analysing the capacity of fiscal policy toeatfeconomic activity. From a neoclassical
approach, several models emphasise the short-téeetseof different instruments of fiscal
policy. In this approach, the steady-state growtdriven by exogenous factors, such as the
dynamics of population and the technological pregréhus, the conventional wisdom has
been that differences in tax and expenditure pdicdan be important determinants of the
level of output, but are unlikely to have a sigraft permanent effect on the economic
growth rate. However, these public-policy neocleasigrowth models contrast with the
predictions of the endogenous growth models, wiyesath is not conducted by exogenous
factors. In the endogenous growth models, investrirelnuman and physical capital does

affect the steady-state growth rate and, conselyehere is much more scope for tax and

13
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government expenditure to play a role in the growtbcess. This approach tends to
transform the temporary growth effects of fiscaligothat the neoclassical model involves,
into permanent effects. Thus, endogenous growthetsothat incorporate public policies
predict that distorting taxes, as well as prodwctpublic expenditures, affect economic

growth. It follows that fiscal policy can affectettevel of output as well as its growth réte.

In line with these endogenous approaches, the besréhequation of economic growth
is based on the models developed by Barro (1996) Barro and Sala-i-Martin (1992).
Additionally, and in order to avoid the biases assed with an incomplete specification of
the government budget constraint, the analysisoval Kneller et al's (1999) strategy
concerning the inclusion of fiscal variabf@dn this context, the economic growth rate of the

countryi during period, Ay, is a function of a two sets of fiscal variable® (fector) and

non-fiscal variables (X vector):

k m-1 )
Ay, :a"'lgz Xif + (yj _ym)FPitJ U, (1)
k=1

i=1
Assuming that vectoFP includes all the relevant elements of the govemtnbeidget
constraint, it is necessary to exclude one elenoéntectorFP in order to avoid perfect

collinearity in the estimation of growth equatidrhe omitted variablé=R}' is effectively the

assumed compensating element within the governsiéntlget constraint. According to this
strategy, the interpretation of the estimated coieffit of each fiscal variable is the effect of a
unitary change in the relevant variable (includedhie regression) offset by a unitary change

in the omitted fiscal variable, which is the imglidinancial element (m-variable). The

1% Since the pioneering contributions of Barro (1990hg and Rebelo (1990) and Lucas (1990), seyeapkrs
have extended the analysis of taxation, public edjftere and growth. See, for example Chaterjee and
Turnovsky (2010) and Garcia-Pefialosa and Turno(2e§7).

'® For a detailed exposition of the empirical growtuation structure, see Muinelo-Gallo and Roca-Baga
(2011b).

14
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interpretation of the estimated coefficients of timn-omitted fiscal variables varies if the

omitted category is altered.

For economic inequality, the benchmark equatiobaised on the empirical approaches
of Castell6 and Doménech (2002), Li and Zou (19298)et al. (1998) and Lundberg and
Squire (2003). The fiscal policy variables are mpowated following the same strategy used
for the growth equation that excludes one of tieeneints of vector FP. Thus, the performance
of income inequality depends on two sets of nonafifZ vector) and fiscal (FP vector)
variables:

Netinequalty, = 5+¢/ZI: Z, +§({j —Em)FPnj +&, )
=1 i1
And finally, the third benchmark equation considerie based on the empirical
approaches of Persson and Tabellini (2000, 2008) refers to the j-th fiscal policy outcome
that depends on a set of control variables (vedidito which the gross income inequality

lagged one period is added as a novel regressas, Tie general formulation of fiscal policy

equations is:

. g
FPit] :X+/‘Gr055|neqa”tyi(t—1) + ¢ZV\/itg /i (3)

g1

Where FP/ denotes a specific policy outcomg in country i at time t;
Grosslneaqality;,,, is the Gini index lagged one period and calculatedsidered gross

income (pre tax and government transfers).

3.2 The equation systems

In order to analyze the interdependence betweergtbeth, inequality and fiscal policy

variables, the novel empirical strategy of thisqragonsiders two type of equation systems. In

15
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a first instance, a complete system of seeminglselated regressions (SUR) has been

considered:

. k ‘ m-1 )

Ay, :a"'ﬁz Xt +Z(Vj _ym)FPl,]it Uy (4)
k=1 =1
< | m-1 )
Netinequaity, = 5+¢/z Z,, + z (Zj - Zm)FPZ{it +u,, (5)
1=1 j=1
. g
\ FpitJ =Xt AGrOSSIneqa"tys,i(t—l) + ¢ZW3g1n + Usjt (6)

g1

One of the main advantages of this system of egpsiis that it allows considering the
empirical interdependence between growth, inequalid fiscal policies. In particular, in the
SUR model, we assume that the disturbances frondifferent regression equations, at a
given point in time, are correlated because of commnobservable factors. In this context,
and compared to the single-equation approach, thHe §/stem exploits the efficiency gains

derived from the assumed interdependence of tloe &mms of the three equations.

However, the SUR system of equations (4) to (6)sdoet take into account the
influence of the relevant endogenous variables han right hand side of each equation.
Accordingly, in order to more appropriately takéoiraccount the relationship between the
three relevant endogenous variables, a simultanequation model (SEM) has also been
considered. In this case, net inequality is considléo be an additional explanatory variable
in the economic growth equatiogrowth rate is considered as an additional exptapat
variable in the net income inequality equation, @ne relevant endogenous fiscal policy

variable is considered as an additional regresstita growth and inequality equations.

16
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Therefore, the considerstmultaneous equation modws the following form:

-

k m-1 )
By, = a+kNetinequay,, + B> X5 +> (v, —yuFRL +uy (7)
k=1 j=1

| m-1
{ Netinequaily, = J+ay,, Yy Zyy + (Zi —Zm)szj,n +U,,  (8)

I=1 j=1

. g
\ FR/ = x + AGrossineqality,;, , +@> WS, +Uy, (9)

g=1

This empirical approach based on the simultanegusiton model (SEM) makes it
possible to analyse both the relationship betweenamnic growth and net income inequality,
and simultaneously investigate the role of fiscaliqy in their relationship. Consequently,
this strategy makes it possible to obtain more @ppate estimations of the relevant fiscal

policy parameters.

To determine the exclusions and inclusions neededhk identification of the two
systems, the equations are estimated on the béss mriori theoretical and empirical
arguments. The set of control variables for theslias specifications are detailed in the next
sub-section. In every equation, the number of estohs is sufficient for the order condition
of the identification to be satisfied. In turn, ttenk condition can be safely assumed to hold

in a model of this siz¥,

3.3 The control variable&

The set of control variables for each equatiomandystems is based on prior specifications of
growth, inequality and fiscal policy. The empiricaludies analyzing economic growth
usually estimate a broader version of the neodakgjrowth model that includes the

convergence property as well as other variables dagermine the steady state. In order to

" For a complete exposition of the identification exfuation systems, see Bjorn and Krishnakumar (2008
Greene (2003) or Theil (1971).

8The appendix provides the definitions and souréedl @ariables.
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reduce the specification error bias, we selectrangonly accepted specification in the cross-
country growth literature that considers initiacaéme and population growth (see Barro,
1991), and also human capital, international tia@akkinflation rate (see Mendoza et al., 1997;

and Lundberg and Squire, 2003) as control variables

For economic inequality, the benchmark equatidrased on the empirical approaches
of Castell6 and Doménech (2002), Li and Zou (1928)t al. (1998), and Lundberg and
Squire (2003). In line with these contributionsptrols for the inequality equation should
take into account a measure of civil liberties, ancheasure of educational inequality as a
proxy of asset inequality. The first measure makesssible to consider the political control
of the richest segment of society and its influermce income distribution, given this
segment’s political ability to protect its wealt®n the other hand, the inclusion of an
educational inequality variable makes it possibleneasure the importance of the distribution
of human capital in explaining differences in in@imequality'® Additionally, in the case of
the SUR system we include a dummy variable in otdeczontrol for the difference in the
construction of the net income inequality variafilee value is 1 if the income inequality

measure is calculated from an income concept nigtxes and O otherwise).

The analysis of the empirical determinants of défe fiscal policy outcomes is
determined by the specific predictions derived fitin theory summarized in section 2. Thus,
the control variables have been selected to casrebpo those appearing in the theoretical
model by Bénabou (2000). Logically, the policy autwes investigated here may reflect many
economic, social, cultural and historical factoesides any influence that the analysis may
receive from inequality measures. In this sensseda&n the empirical works by Persson and

Tabellini (2000, 2003), institutional, demographamd economic variables have been

%1t should be noted that this measure of educatiders to the quantity of schooling, and does nke tato
account the quality of the education system (sesela-Climent 2010; Castell6 and Doménech 2002).
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considered as additional control variables. Thhs,fiscal policy equations incorporate one
fundamental aspect of constitutions: the formsaMegnment. This factor determines how the
power to make decisions on economic policy can Xxercesed once in office and how
conflicts between elected representatives can belved. The considered constitutional
variable takes the values of either 2 (in parliatagnregimes), 1 (in assembly-elected
presidential regimes), or 0 (in presidential reginéccording to the separation-of-powers
argument, presidential regimes should be assocwmidd less rent extraction and lower
taxation and expenditures than parliamentary regim&ccording to the confidence
requirement argument, they should also be assdciai#h more targeted programs at the
expense of broad expenditure programs. Overalliapagntary regimes should have larger
governments (more expenditures and revenues) tresidpntial one&® Other basic country
characteristics are likely to correlate systemdyicaith fiscal policy outcomes. One idea
suggested by Wagner's law (Wagner, 1893) is thategonent spending goes up with
national income. In order to take into account itifeuence of the differences in countries’
level of development in the selection of fiscalipploutcomes, we include each country’s
real per capita income as an explanatory varig&adeitionally, most of the empirical work on
the size of government finds strong correlationtsvben the demographic composition of the
population and government expenditures, where gdeulations are associated with larger
governments. To consider these aspects, we inthalpercentage of the population aged 65
years old or more. Finally, earlier empirical wotiese found that more open economies have
larger governments. This might reflect the incrdademand for social insurance in more
open (and hence, more risky) economies (see Ra®B); but it might also reflect readily

available tax bases resulting from taxes on expamts imports (see Goode, 1984). To take

%2 For a more detailed exposition of these argumee¢sPersson et al. (1997, 1998, 2000) and Persabn an
Tabellini (2000, 2003).
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these hypotheses into account, a measure of argsuopenness is considered, defined as the

sum of exports and imports as a percentage of GDP.

4 Database and empirical methodology

4.1 Database

The empirical analysis uses a panel dataset of 2ZIDcountries catalogued as high-income
by the World Bank’* The selection of countries was determined by tiling factors.
First, the availability, frequency, quality and qoanability of long data series. Second, in line
with Castell6-Climent (2010) and Folster and Hesoek(1999), the empirical analysis of the
relationships between growth, inequality and fisgalicy was restricted to countries with

similar wealth ranges.

The panel covering the 1972-2006 period is unbadnases three-year average data,
and contains harmonised economic, political andasdata obtained from different sources.
Economic variables related to the product are tdkam the Penn World Table. In turn, the
measures of openness, inflation and also populasiantaken from the World Development
Indicators of the World Bank. The human capitaliatales are obtained from Barro and Lee

(2001), while the Gini index of education is ob&drfrom Castell6 and Doménech (2002).

The variables related to gross and net income eléyglare taken from UNU-WIDER
version 2¢2 The compilation of inequality data carried out the United Nations has
certainly helped to improve the empirical analysisnequality, although the provided data is

not always methodologically homogeneous betweenvatidn countries. In order to build a

L The 21 high income countries considered are: AliatrAustria, Belgium, Canada, Denmark, Finlangén€e,
Germany, Greece, Ireland, Israel, Italy, JapanNétherlands, Norway, Portugal, Spain, Sweden, Z&nénd,
the United Kingdom and the United States.

22 Another homogenous and comparable dataset for ékifficients is compiled by the Luxembourg Income
Study (LIS) project. However, the LIS dataset ohBs a few observations before the eighties basedebn
income measures.
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homogeneous and comparable inequality databasay#iable observations are adjusted and
selected according to the following criteria. Firgtw quality observations are eliminated

(quality “4” and “3”, the minor values in the rankj). Second, for each country only data
coming from the same source and survey are comsiddihird, in order to maximise the

sample of net income inequality measures, housekgldvalent net income has been
considered as well as consumption by the whole latipa of the country (the coverage had
to be representative of the national populatiamgddition, all uses of consumption had to be

accounted for, including own-consumption.

The variables concerning fiscal policies are takeam the Government Finance
Statistics of the International Monetary Fund (G@N3). In line with Bénabou (2000), we
consider four groups of fiscal policy variables.eTétomposition of government spending is
measured by two main components: distributive amd distributive expenditures. Similarly,
taxes are classified as direct and indirect, dejpgndn whether they do or do not directly
affect the revenues of private agents. This clasdibn evaluates both the progressivity and

distortionary effects of tax measurés.

The institutional political system variable is takérom the Database of Political
Institutions 2009 from the Development Researchu@rof the World Bank, while the civil

liberties index is taken from the Freedom Housealokade.

We have considered three-year averages of allbhlagdor different reasons. First,
because year-to-year changes in fiscal policy blasare not expected to have an annual
effect on changes in economic growth and inequatycond, taking three-year averages
reduces the short-run fluctuations and therefoeeitiiluence of the economic cycle, thus

permitting a focus on the structural relationshipgird, by using three-year means, the

% Table 1 in the appendix shows the categories dfetltin each fiscal policy variable.
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limited availability of annual inequality data ianially compensated, allowing for a more
balanced dataset to be considered. In this sense,jmportant to remark that considering
three-year averages will not result in much lossirdbrmation because the aggregate
measures of inequality are relatively stable owaet Finally, each country should have a

minimum of five observations (with a maximum of tweefor the 1972-2006 period).

4.2 Empirical methodology

The formulation of the SUR and SEM systems contgineach one the three relevant
equations is too general. In particular, withouttHar restrictions, the structural parameters
cannot be identified. Consequently, the empiricathndology needs to impose the following
restrictions. Firstly, the presence of the laggedeshdent variable has not been considered in
the equations; this ensures that the models ardymatmic. And secondly, the coefficients for

specific variables and the equation relationshipscanstrained to be equal across time.

In addition, the empirical model accounts for temaboand cross-sectional
heterogeneity of panel data by means of an ernmponents structure in the three structural
equations of each system. The specific effectscésteal with pooled data are incorporated in

an additive manner in each error term. Followingeanor components pattern, it is assumed

that each structural equation ernqy, is composed of three terms: an individual efféGta

time effect& and a residual erref . Formally, the error terms of each equation haee t

following structure:

Uy = 45 + & +V n=123
i=1..,N (10)
t=1..T
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The country dummies are included to control forgimvariant omitted-variable bias,
and the period dummies to control for global shoakéch might affect dependent variables

in any period but are not otherwise captured byetipdanatory variables.

The specification for each equation of both systamsselected on the basis of
theoretical and empirical reasons. Thus, in thes azdsthe growth equation, a model with
individual and temporal dummies variables has lmessidered to deal with one of the major
potential problems, which is omitted variable bigisis makes it possible to control for cross-
country heterogeneity as well as period-specifiitdies common to all cross-section units.
Among other things, the unobserved country-speeffects may reflect differences in the
initial level of efficiency, while the period-spéici intercepts pick up productivity changes

that are common to all countries.

In relation to the inequality equation, two impaitaaspects concerning the income
inequality variable used (Gini index) should behtighted. First, this variable is relatively
stable within countries during the analysed periadgd second, it changes significantly
between countries (see table 2 of the appendix¢réefbre, the primary statistical evidence
offer sufficient evidence that inequality is det@red by factors that differ substantially
between countries though they tend to be relatistple inside the same ones, showing that
differences across countries may have an impoinélnence on income inequality. Thus, in
the inequality equation, a model with only tempatainmies has been considered as the most

appropriate specification.

In the case of the fiscal policy equations, the esdn@haviour as in the case of the net

income inequality variable has been observed (sd#eT2 of the appendix) showing the

24 An analysis of the variance components (ANOVA) lné net income Gini coefficients shows that, for the
entire sample, 92.5% of the variance is cross-cgunt
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convenience of including temporal dummies to cdnfoo global shocks common to all

individuals.

As a way of taking into account potential endoggn@roblems with right hand
regressors (including fiscal policy variables), txplanatory variables of both systems (SUR
and SEM) have been included as measured at theottach three-year period. This strategy

should reduce any endogeneity (although it cotilicbst a potential problent}’

Finally, in order to exploit efficiency gains frothe correlation of error terms cross
equation, the full set of equations of each syst8liRandSEM is jointly estimated trough
full information methods. Thus, the SUR model igineated using seemingly unrelated
regression techniques (SURE) that account for bskedasticity and contemporaneous
correlation of errors across the three equatibrideanwhile, the SEM model is estimated
using three-stage least squares (3SLS) accountmen afor heteroskedasticity and
contemporaneous correlation of the errors acrogatems; the 3SLS is an IV-GLS estimator
which achieves consistency through instrumentatowl efficiency through appropriate
weighting?’ Compared to a single-equation approach, thesemysstimation methods are
able to spell out feed-back simultaneities amoreyeghdogenous variables of fiscal policy,
growth and inequality, and obtain more efficientireations of the relevant explaining

variables.

5 Empirical results

This section presents the empirical results of diiferent model specifications using the

sample of 21 OECD high income countries for the2tQ@06 period. Table 3 of the appendix

%5 For an example of a similar methodology, see Lengland Squire (2003).
% For an introduction to SURE estimation methodo|age Zellner (1962, 1963) and Zellner and Hua8§ZL

?" See Greene (2003), Kmenta (1997) and Zellner aheil 11962) for references on 3SLS estimation
methodology. However, see Avery (1977) and Baltdg81, 2008) for applications of 3SLS to an error
components model.
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summarises the results of the system consider@@GthRE and the 3SLS estimates of both
the Seemingly Unrelated Regression (SUR) and theusaneous Equations Model (SEM),
respectively’® In each system, four scenarios are consideredrdingoto the implicit
financing elements (distributive and non-distribatiexpenditures, and direct and indirect

taxes)*

A first noteworthy result is that estimations oetBUR and SEM models are fairly
similar; none of the control and fiscal policy \&bies present significant changes between
both models. Additionally, it should be emphasizbdt in order to fathom whether the
empirical results are being driven by one particetzuntry in the sample, the estimations of
both equation systems have been re-estimated, refteoving each of the countries one at
time. The results are stable, indicating that m@lsi country in the sample is driving the

results. The next sub-sections describe the resbitsned from the different equations.

5.1 Effects of fiscal policy on growth

The growth equations appearing in the first partadifie 3, allow the efficiency effects of

fiscal policies to be analysed. Focusing on thetrobivariables, first the initial GDP enters

the regressions with a significant negative cogffit; indicating a conditional convergence of
growth rates over the period; this result is irelwith those obtained by Barro (1991 and
2008), Castello-Climent (2010) and Kneller et 4B499). Second, population growth, despite
having the expected negative sign, is not sigmtficahowing that in high income countries
the growth of the population is not a relevant alaleé and does not affect economic growth.

Third, as Barro (1991) predicts, the human capiaiable is significant and positively related

%|n order to reduce any inconsistency resulting fthenfact that some net income gini coefficientslzsed on
income whereas a few are based on expenditurégirduations of the SEM model we follow Deininged a
Squire’s suggestion and add 6.6 percentage pain@rti coefficients based on expenditure (see FQrle0o;

Castellé-Climent, 2010).

% |n table 3, only the estimates of relevant anahificant fiscal variables are reported (other rax@nand the
surplus/deficit variables, included in all regress, are neither statistically nor economicallyngigant).
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to economic growth. Finally, in relation with thest two control variables, a significant and
expected positive sign is found in the case ofitibernational trade variable, indicating that
an increase in openness raises economic growthe wia significant impact could be
observed in the case of the inflation rate (simiksults are also found by Mendoza et al.,
1997; Barro, 1990; and Castell6-Climent, 2010, eetipely). In general, control variables

perform as expected.

An important additional result derived from the SEModel is that net income
inequality, measured by the Gini coefficient, hagoaitive significant impact on economic
growth. This result is in line with the conventibnaxtbook arguments indicating that
inequality is good for incentives and therefore dydor growth. The strand of literature
pointing to the pro-growth effects of inequalitysizally focuses on the following factors:
different saving propensity of economic agents,estinent indivisibilities and incentive
considerationg? In turn, this empirical result also is confirmey fmore recent contributions

that use a panel data approach for a sample ofihégime countried*

In relation with the fiscal policy variables, disutive expenditure has a negative and
significant impact on GDP growth only when it isdhced by a reduction in non-distributive
expenditure, and non-distributive expenditures havsignificant and negative effect on
economic growth, regardless of whether it is firghby an increase in direct taxes or by a
reduction in distributive expenditures. In any ca#de results show that the effects of
increases in government expenditure certainly démenthe financial counterpart and that
they may reduce but not promote economic growthhi sense, the strategy of considering
the initial values of the explanatory variables ahd three year means of the dependent

variable, allow us to interpret that the estimatéidcts are not just contemporaneous.

% See, Muinelo-Gallo and Roca-Sagalés (2011a).
%1 See, for example, Barro (2000), Castell6-Clim@0t0) and Forbes (2000).
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On the other hand, a significant negative effecgmwth is found in the case of direct
taxes, regardless of whether their financing capates are indirect taxes, non-distributive or
distributive expenditures. This result, which isalobtained by Kneller et al. (1999), is
consistent with economic theory because of theodisg effects of this type of tax on the
labor and investment decisions of economic agéntsontrast, indirect taxes do not have a
significant impact on growth. This latter result wia reflect the fact that the indirect tax
variable, due to limitations of information, consid all taxes on goods and services without
discriminating between the types of goods taxed; dwample taxes on intermediate or

consumer goods (see Hindriks and Myles, 2006).

5.2 Distributional effects of fiscal policy

Inequality equations appearing in the second partable 3 enable the analysis of the
distributive and non-distributive effects of fisqalicies. The control variables (civil liberties
and education inequality) are significant and hdkie expected sign, which basically
coincides with the results of Li and Zou (1998) damckt al. (1998). Thus, increases in civil
liberties reduce income inequality while an incee&s initial educational inequality raises
income inequality. It is also important to emphastkat in the SUR model the dummy
variable that controls for the differences causgdhe source of the Gini indices is positive

and significant.

Concerning the fiscal variables, one would exped, different authors indicate,
distributive expenditure to reduce income inequalltecause it includes different social
expenditures with distributive implications throutiie immediate benefits.In this sense, the

obtained results confirm a significant negativesefffof distributive expenditure on income

%2 See Afonso et al. (2010), Bulir and Gulde (19%&)]li and van der Hoeven (2001), Gustafsson andrkson
(1999) and Li et al. (2000).
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inequality, regardless of whether it is financedalmgduction in non-distributive expenditures,
or by an increase in direct or indirect taxes. @& ather hand, the effect of non distributive
expenditure on inequality is positive and statadtic significant in all equations. This is an
important and very novel result; to our knowledgeempirical work has tested this type of

relationship.

The effect of direct taxes on inequality is negatand significant in all estimations.
This negative impact may reflect the progressivecstire of the tax systems of the analysed
countries, many of which have a modern fiscal sgst®Vith a progressive tax system,
increases in direct tax revenue — whether throumgheases in the tax base, in the overall
average tax rate or in the progression of the taxctwire — would yield a larger distributive
effect and thus lower inequality (Lambert, 2001ipafy, indirect taxes have not significant
effects on inequality. Again, this latter resultymaflect the fact that the indirect tax variable,
due to limitations of information, considers allxés on goods and services without
discriminating between the types of goods taxed;eikample taxes on necessities or on

luxury goods (see Hindriks and Myles 2006).

5.3 Determinants of fiscal policy outcomes

The third part of table 3 reports the results comog the determination of the different fiscal
policy outcomes of the SUR and SEM models. In thise, the dependent variable changes in
order to consider the four alternative measuregafernment fiscal policy: distributive
expenditures (columns 1 and 5), non-distributivpesditures (2 and 6), direct taxes (3 and 7)

and indirect taxes (4 and 8).

When discussing the determinants of fiscal polisicomes we first focus on GDP. As
the results show, GDP per capita at the start of ¢éaree year period is positively related

with distributive expenditures and negatively witbn distributive expenditures, indicating
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that richer economies perform more intensivelyritistive expenditures. On the other hand,
GDP per capita has a significant positive impactdimect taxes and negative on indirect
taxes, pointing that richer economies use direadanore intensively as an important source
of revenue. Consequently, poorer economies indhgte perform more intensively the non-
distributive component of government spending, iaxlgrect taxes as a source of government
revenue; both results are very much in line witk #mpirical findings of Persson and
Tabellini (2003). Second, more open economies ssecated with more welfare spending
(distributive expenditures), a result that is meliwith the argument in Rodrik (1998) in the
sense that more open (and hence, more risky) edesoimcrease the demand for social
insurance policies. Third, and as expected, theesbhelderly people exerts a strong and
positive significant influence on these distribetigxpenditures because of the importance of
the public pension system in the countries analybeturn, and in line with the theoretical
arguments of Bénabou (2000), the lagged gross iadaeguality measure has a significant
negative impact on both types of expenditures, alsd is significantly and importantly
associated with lower direct taxes, showing thatarepalitarian economies use direct taxes

more intensively as a source of government revenue.

Finally, the results confirm Persson and TabeBinhypothesis, showing that
parliamentary regimes seem to be associated withedadistributive expenditures, but
contradicts Persson and Tabellini (2000, 2003hendense that it is also possible to observe

that parliamentary regimes are associated withowa distributive expenditures.

6 Concluding remarks

Due to the importance of fiscal policy as a redistiive tool and as an instrument to promote
economic growth, it is commonly considered onehef key mechanisms to achieve goals in

terms of efficiency and equity. In this article wesestigate whether, to what extent, and

29



Joint Determinants of Fiscal Policy, Income Inediyahnd Economic Growth

through which components, fiscal policy generatésde-off between economic growth and
income inequality. To this end we estimate twoediht systems of structural equations with
error components through which gross income ingtyudetermines different fiscal policy

outcomes, which subsequently affect the evolutibre@onomic growth and net income

inequality.

Although empirical literature has dealt separateityh, on the one hand the growth and
inequality effects of fiscal policies, and on thiaer hand the relationship between income
inequality and growth, the issue of the sign andymitade of the efficiency and distributive
effects of fiscal policies is still very much anewspquestion. This paper contributes to the
scarce existing evidence on this issue and, in, testablishes the important role of gross
income inequality on the determination of fiscaligo outcomes in a mutually influential

relationship between growth and inequality.

The empirical results obtained using an unbalarmatel of 21 high-income OCDE
countries for the period 1972-2006 suggest thathtbee egalitarian a country is, the larger its
public sector (in terms of expenditures and taxgsr aheir GDP). Moreover, richer
economies in the sample use more intensively Hidikie expenditures and direct taxes while
poorer economies distributive expenditures andrautlitaxes. These results confirm the
important role of gross income inequality on theedmination of fiscal policy outcomes

pointed by Bénabou (2000).

Additionally, the results show that distributivepexditures and direct taxes produce
significant reductions in GDP growth and net incameguality. This findings are consistent
with previous empirical evidence, which reveal néeynesian effects associated to public
spending or direct taxes on growth (Barro, 199M&0Castell6-Climent, 2010), and also

important redistributive effects of the same fisgalicies (see Afonso et al., 2010; Muinelo-
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Gallo and Roca-Sagalés, 2011b). In short, thisltrestiects the standard efficiency—equity
trade-off of fiscal policy: the smaller the goveramn, the larger the pie, but it will be less
equally distributed. The results also show thatahly fiscal policy that can break the trade-
off between efficiency and equity are non distribeitexpenditures, since a cut in this kind of
government expenditures reduces inequality whiteei@sing economic growth. However, the
results are highly inconclusive concerning indirectes. The indirect tax equations have very

low explanatory power, so their results must bat&e with utmost caution.

In summary, and according to the presented reswisclaim that it is important to
incorporate gross income inequality as a signiticdaterminant of fiscal policies, and
consequently, it is also a crucial variable to talke account when estimating the growth and

distributive effects of fiscal policies.
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Appendix

Table 1 — Theoretical aggregation of fiscal policy.

Theoretical classification

Government Finance Statistics classification

Revenues

Direct taxes

Taxes on income, profits, and capital gains
Taxes on payroll and workforce
Taxes on property

Indirect taxes

Taxes on goods and services
Taxes on international trade and transactio

Other revenues

Other taxes
Grants
Other revenue

Expenditures

— Functional classification

Distributive expenditures

Social protection

Health

Housing and community amenities
Education

Non distributive expenditures

General public services
Defence

Public order and safety
Economic affairs

Ot

hers categories

Government surplus/deficit

Total revenues minus total outlays

Note: The classification is based on the ma@B$ - 200land corresponds to the general government
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Table 2 — Summary statistics (within and betweemiaaons)

Mean | Standard deviation | Minimum | Maximum | Observations

Overall 2.58 1.71 -5.40 8.54 N= 231

GDP growth Between 0.60 0.92 4.06 n=21
Within 1.61 -5.51 6.60 T=11

Overall 9.81 0.29 8.99 10.44 N= 231

Log (Initial GDP) Between 0.21 9.37 10.13 n=21
Within 0.20 9.35 10.53 T=11

Overall | 41.27 9.34 18.60 54.7 N =152

Inequality of gross income Between 7.29 21.63 51.06 n=21
Within 3.62 22.65 55.71| T-bar=7.24

Overall | 29.92 4.92 18.73 40.83 N =188

Inequality of net income Between 4.39 2281 37.85 n=21
Within 2.31 24.25 37.41| T-bar=28.85

Overall | 31.67 9.63 3.11 65.57 N =240

Distributive public expense Between 7.25 5.78 41.76 n=21
Within 5.68 6.62 51.38| T-bar = 11.43

Overall | 16.52 5.42 4.66 37.99 N =241

Non-Distributive public expense | Between 4.06 7.04 25.82 n=21
Within 3.30 6.24 27.12| T-bar =11.47

Overall | 15.57 5.97 1.84 32.22 N = 247

Direct taxes Between 6.16 2.23 29.06 n=21
Within 2.05 6.68 23.81| T-bar=11.76

Overall 9.37 3.98 0.66 20.62 N =209

Indirect taxes Between 3.84 2.55 18.61 n=21
Within 1.35 6.11 15.28| T-bar=9.95

Overall 4.93 2.54 0.24 1491 N =198

Other revenues Between 1.90 1.59 8.57 n=21
Within 1.74 -1.62 11.27| T-bar=9.43

Overall | -2.85 7.89 -39.36 20.72 N =244

Government surplus/deficit Between 4.34 -14.71 5.63 n=21
Within 6.67 -40.03 12.55| T-bar = 11.62

Overall 0.65 0.60 -0.60 3.27 N =252

Population growth Between 0.50 0.14 2.28 n=21
Within 0.34 -0.70 2.64 T=12

Overall 2.81 1.16 0.51 5.09 N =252

Human capital Between 1.02 1.11 4.67 n=21
Within 0.60 1.42 411 T=12

Overall | 64.56 31.72 14.18 177.32 N =252

International trade Between 30.21 20.66 134.89 n=21
Within 11.57 22.06 119.01 T=12

Overall 6.03 5.19 -0.60 22.62 N =242

Inflation Between 2.74 2.33 12.49 n=21
Within 4.47 -3.39 18.16 | T-bar = 11.52

Overall | 21.90 7.51 9.30 55.10 N =252

Education inequality Between 7.09 13.18 46.20 n=21
Within 2.88 14.32 30.80 T=12

Overall 1.40 0.68 1 5.67 N= 252

Civil liberties Between 0.49 1 2.44 n=21
Within 0.49 0.22 4.89 T=12

Overall | 13.62 2.58 7.34 20.00 N= 252

Population of 65 years or more | Between 1.98 9.10 16.91 n=21
Within 1.70 8.36 20.82 T=12

Overall 1.92 0.28 0 2 N= 252

Political system Between 0.23 0 2 n=21
Within 0.16 0 2.25 T=12

Sources: Fiscal variables comes frGfS - FMI

TheSini coefficients comes froldNU-WIDER version 2c
Investment and GDP comes fromRkan World Table 6.3
Human capital variable comes frBarro and Lee (2001)
Population, trade and inflation aates comes from th&/orld Development Indicators theWorld Bank
TheSini of education comes fro@astell6 and Domenech (2002)
The variable of civil liberties comes from tReeedom House, 2007
The political system variable confiemn the Database of Political Institutions (DPI-2009)f the World Bank
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Table 3 — SUR and SEM models - Regressions results

SUR Model SEM Model
1 | 2 | 3 [ 4 5 [ 6 [ 7 8
Growth . .
Equation Real GDP per capita growth Real GDP per capita growth
Initial GDP p.c. -0.6895** -0.5352%* -0.7919%* -0.6634*** -0.8747%* -0.5441* -0.6173*** [ -0.6598***
(0.1531) (0.1427) (0.1507) (0.1563) (0.1818) (0.2719) (0.2285) (0.1811)
. . 0.5649* 0.8620** 0.4228 0.8318**
Net inequality - - - - (0.3651) (0.4723) (0.3907) | (0.4282)
Population growth -0.0820 -0.0535 -0.0505 -0.0774 -0.0911 -0.1823** -0.0912 -0.0965
(0.0588) (0.0589) (0.0595) (0.0593) (0.0722) (0.0858) (0.0735) (0.0698)
Human capital 0.6638*** 0.6495*** 0.5904** 0.6998*** 0.4654 1.2894*** 0.5469** 0.5473
(0.2530) (0.2598) (0.2602) (0.2576) (0.4670) (0.2789) (0.3787) (0.4224)
Trade 1.1771% 1.2015%** 1.0454*+* 1.1601%** 0.7593*** 0.51956* 1.3184*** 1.1410%*
(0.2531) (0.2563) (0.2535) (0.2525) (0.2765) (0.3346) (0.3533) (0.3781)
Inflation -0.0396 -0.0825 -0.0424 -0.0566 -0.0865 -0.0287 -0.0377 -0.0877
(0.0606) (0.0644) (0.0665) (0.0651) (0.1461) (0.0584) (0.0603) (0.0728)
Distributive Omitted -0.4191%* -0.0609 -0.1757 -0.9554 -0.4090** Omitted -0.4176**
expenditure (0.1789) (0.2219) (0.2169) (0.9749) (0.2256) (0.2031)
Non distributive | -0.3701*** Omitted -0.3654*** -0.2959** -0.5533*** -0.2774 -0.3796*** Omitted
expenditure (0.1135) (0.1334) (0.1439) (0.1052) (0.4374) (0.1144)
Direct taxes -0.4906*** -0.5803*** Omitted -0.5153*** Omitted -0.5546** -0.5978* -0.6038***
(0.1954) (0.1998) (0.1993) (0.2481) (0.3384) (0.2254)

. -0.0804 -0.00313 0.0741 . 0.1480 . 0.0939 -0.8828
Indirect taxes | 1340 (0.1299) (0.1399) Omitted (0.1656) Omitted (0.1333) | (0.1384)
Country effects | Yes Yes Yes Yes Yes Yes Yes Yes

Time effects Yes Yes Yes Yes Yes Yes Yes Yes
Adj. R - squared ] 0.75 0.74 0.74 0.75 0.64 0.75 0.75 0.61
'ggﬂ‘;ﬁg‘r{ Gini index Gini index
Civil liberties 0.0734** 0.0650* 0.0931** 0.0510 0.0506 0.0444* 0.0575** 0.0967**
(0.0399) (0.0401) (0.0398) (0.0400) (0.0467) (0.0420) (0.0409) (0.0334)
Education 0.0702* 0.0517* 0.0812* 0.0503* 0.0785*% 0.0453 0.0498* 0.0366
inequality (0.0460) (0.0462) (0.0465) (0.0461) (0.0477) (0.0503) (0.0445) (0.0475)
Growth __ B B B -0.3038 -0.0661 -0.3547* | -0.2594
(0.3201) (0.1987) (0.2140) (0.2265)
Distributive Omitted -0.0951** -0.0393** -0.1206** -0.1759** -0.1921*** Omitted -0.0364**
expenditure (0.0518) (0.0525) (0.0535) (0.0775) (0.0513) (0.0539)
Non distributive | 0.1014*** Omitted 0.1100%*** 0.1221%** 0.1002*** 0.0967** 0.1047*** Omitted
expenditure (0.0344) (0.0360) (0.0354) (0.0405) (0.0467) (0.0314)
. -0.0977** -0.1197** . -0.1335%** . -0.1809*** -0.2146%** [ -0.1017**
Directtaxes | 4 0401) (0.0436) Omitted (0.0433) | Omitted (0.0448) (0.0433) | (0.0541)
Indirect taxes -0.0247 -0.0146 -0.0239 Omitted -0.0222 Omitted -0.0274* -0.0478
(0.0133) (0.0138) (0.0140) (0.0131) (0.0132) (0.0146)
Net income 0.0846*** 0.0961*** 0.0900*** 0.0996***
dummy (0.0199) (0.0207) (0.0212) (0.0207) B B B B
Country effects | No No No No No No No No
Time effects Yes Yes Yes Yes Yes Yes Yes Yes
Adj. R - squared ] 0.70 0.67 0.69 0.70 0.69 0.73 0.68 0.67
Fiscal Policy . . . .
Equation Fiscal policy Fiscal policy
Distributive Non-distrib. Direct t Indirect Distributive Non-distrib.e Direct Indirect
expenditures | expenditures rect taxes taxes expenditures | expenditures taxes taxes
Initial GDP p.c. 0.0939** -0.1099*% 0.1998*** -0.4401%=* 0.1140%=* -0.1525** 0.1651%** -0.4695**
(0.0451) (0.0660) (0.0500) (0.1521) (0.0417) (0.0646) (0.0509) (0.1014)
Trade 0.1925%*** 0.2100%*** 0.0857 -0.0782 0.1121* 0.0627 0.0783 -0.1009
(0.0532) (0.0718) (0.0665) (0.1938) (0.0575) (0.0815) (0.0645) (0.1916)
Population > 65 | 0.8378*** 0.1931 -0.2438** 1.1982%** 0.7840%** 0.2516* -0.1907* 1..2076%**
years (0.1031) (0.1475) (0.1163) (0.3474) (0.1286) (0.1398) (0.1193) (0.3443)
Lagged gross -0.2537** -0.4554** -0.8582*** 0.6939 -0.2857*** -0.2394* -1.0726*** -1.0922%**
Inequality (0.1296) (0.1656) (0.1265) (0.4368) (0.1179) (0.1854) (0.1464) (0.4330)
Political system 0.1076*** -0.1016* 0.0701 0.1493 0.1526*** -0.1550*** 0.0664 0.1650
(0.0450) (0.0646) (0.0521) (0.1518) (0.0533) (0.0639) (0.0505) (0.1501)
Country effects | No No No No No No No No
Time effects Yes Yes Yes Yes Yes Yes Yes Yes
Adj. R - squared | 0.75 0.59 0.76 0.17 0.64 0.63 0.75 0.16
Observations 133 133 133 133 110 110 110 110

Standard Errors in parentheses. *, **, *** meaag statistical significance at the 10, 5 and 1%Ilevespectively.

Notes: All variables are expressed in logs except pamiisand GDP growth, and inflation.

34




Instituto de Economia - FCEA

Sources and Definitions of Data Used in Regressions

International trade World Development Indicators of World Bank (WDéxports plus
imports as a share of GDP.

Population growth World Development Indicators of World Bank (WRhnual growth rate
of population.

Population of 65 years or more: World Developmemdi¢ators of World Bank (WD)
population ages 65 and above as a percentage ttdigopulation.

Civil liberties: Freedom Housendex on a scale of 1 to 7, with 1 representhegtiigher level
and 7 representing the lower level.

Political system: Database of Political Institut®n(DPI-2009) of The World Bank,
categorical variable with three values: Parliamentagimens (2), Assembly-elected
President (1), and Presidential (0).

Education inequality: Castell6 and Doménech (20@i index of education.
Inequality of income: UNU-WIDER version, Z&ini index of gross and net incomes.

Human capital Barro and Lee (2001)verage years of schooling of the population d&jed
and over.

Inflation: World Development Indicators of World Bank (WDdecember-to-december
change in consumer price index in logs (CPI).

GDP: Penn World Table 6.@atabaseReal GDP per capita in logs (RGDPCH, 2005 PPP$).
GDP growth - Penn World Table 6.3 databasenual GDP growth (GDPt — GDPt-1)

Distributive public expens&sovernment Finance Statistics of International Mang Fund
(GFS-IMF), social protection, health, education and housijeeditures of general
government as a share of GDP.

Non-Distributive public expens&overnment Finance Statistics of International Mang
Fund (GFS-IMF) expenditures on general public services, defepablic order and
safety, and economic affairs of general governmasrd share of GDP.

Direct taxes Government Finance Statistics of International Mang Fund (GFS-IMF)
revenues of general government due to direct tagesshare of GDP.

Indirect taxes Government Finance Statistics of International Mang Fund (GFS-IMF)
revenues of general government due to indirectstasea share of GDP.

Other revenues: Government Finance Statistics w@friiational Monetary Fund (GFS-IMF)
revenues of general government due to other tagt@sits and other revenues as a
share f GDP.

Government surplus/deficit: Government Financei§tas of International Monetary Fund
(GFS-IMF), total revenues minus total outlays of general gowent as a share of
GDP.
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