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ABSTRACT

This study investigates fiscal convergence in the European Union. Increasing
economic integration and fiscal harmonisation policy justify the analysis of the
convergence of the fiscal variables. In this note the tax mix, the total fiscal pres[]
sure and its three main components —taxes on income and profits, social secul]
rity contributions, taxes on goods and services— are analysed. We employ the
beta, sigma and gamma convergence approaches from the economic conver(]
gence literature and data for the period 1965-2003 from the OECD. The results
suggest the existence of convergence of the tax mix and the total fiscal pressure
in the overall period. Nevertheless, this process is not constant and takes place
approximately between 1975 and 1990. Indeed, the convergence of the fiscal
pressure is supported by the taxes on goods and services.
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1. INTRODUCTION

Whereas economic convergence has received much attention in the last two
decades, there have been few studies on fiscal convergence. In the European
Union (EU) context, the process of economic integration, the policy of fiscal
harmonisation and fiscal competition could reduce the gap among the national
tax sets. Differences between states are explained, for example, by the different
views of the role and scope of the public sector in the economy and the extent
of the welfare state.

In this paper fiscal convergence means tax level and tax structure conver(]
gence'. On the issue of fiscal convergence in the EU, Esteve et al. (2000) find
evidence of convergence of total fiscal pressure for the period 1967-1994. They
use sigma and beta convergence with a convergence rate of 2.4% for that pe[]
riod”. Sosvilla et al. (2001) analyse the EU tax burden for the period 1967-1995
and they remark that the convergence has not been continuous and took place
in the periods 1967-1974 and 1984-1995. Ashworth and Heyndels (2000) con[]
clude that the tax structures of the EU members have become more alike for
the period 1965-1995°.

In this work new evidence on fiscal convergence is given. We study both pers[]
pectives, tax structure and fiscal pressure, for the EU-15 with data for the pe[]
riod 1965-2003 from OECD (2005). We investigate the convergence of the tax
mix, the total fiscal pressure and its main three sources, namely income and
profits, social security contributions and goods and services. These components
represent about the 92% of the tax revenues in the EU at present. We employ
the techniques of beta, sigma and gamma convergence from the economic con[]
vergence literature (Baumol, 1986; Barro and Sala-i-Martin, 1992; Sala-i-Martin,
1996) in order to achieve more robust results.

The rest of the article is structured as follows. Section 2 describes the con[]
vergence approaches. Section 3 contains the main results. Finally, the concluding
remarks are given in Section 4.

' Another perspective is the study of the convergence of fiscal policies. This issue is treated,

for example, by Blot and Serranito (2006).

2 Esteve et al. (2000) also estimate the time-series convergence with Germany as “leader”
or benchmark country. Only Austria and Germany were found to be in long-run convergence
under this approach. However, a catching-up in relation to Germany was found for some
countries.

> They also study the determinants of the convergence of the tax structure with administra[]
tive, economic and political factors.
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The temporal evolution of the tax mix can be quantified with a distance
measure. One such indicator was used by Ashworth and Heyndels (2000). For n
countries, this index (D) measures the average fiscal distance of the national
structures (D) with respect to the average tax mix:

n . n .
Dy = 0= 3-8 0
I=

i=1 j

2. METHODOLOGY

where j stands for country, j for taxes, t for year and S for the share or propor{]
tion of each tax in the total tax revenue.

The techniques from the empirics of the growth convergence® are applied to
convergence in fiscal pressure. Sigma convergence is based on the evolution of
the dispersion. This dispersion can be analysed with several measures such as
standard deviation of the logarithms, coefficient of variation and inequality in[]
dexes such as Gini or Theil. We calculate all these indexes and they yield similar
results®, so for reasons of space only the coefficient of variation (CV) is re[]
ported. In addition, we can calculate the annual rate of s-convergence (r,) as the

variation of the CV.
. 1/2
[ _ (yit - Vt)zJ
CVt — i=1

Vi

S| =
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Also interesting is the estimation of beta convergence, where the growth in
the variable is regressed on the initial values (the so-called “Barro regressions”).
This concept of convergence implies that countries with low initial values grow
faster than countries with high initial values, so we consider that its usefulness in
the fiscal context is somewhat limited. This approach permits the estimation of
the annual rate or speed of 3-convergence (ry).

yr
Yo

In( =a+BIn(yy)+¢ (3)

where T is the final year (2003), O is the initial year (1965) and g is the relevant
parameter (a significant negative value means beta convergence).

Furthermore, gamma convergence (Boyle and McCarthy, 1997 and 1999) has
been proposed as a complement to sigma convergence in testing for beta con[]

* Another approach is that of stochastic convergence (Quah, 1996), which implies the total
equalization of the magnitudes in the long-run. However, most studies find little evidence of
this kind of convergence, so it will not studied in this note.

> The coefficient of correlation between each pair of indexes is about 0.99.
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vergence®. y-convergence measures intra-distributional mobility over time with a
binary version of the Kendall index of rank concordance (RC) (Siegel, 1956):

— Var[R(y)it + R(y)io] (4)
var[2R(y);o ]

where R represents rank and O is the reference year (1965).

RC;

The index ranges from zero to unity (the latter being its value for the first
year) so the closer the index is to zero the greater the mobility within the distri[]
bution and hence the greater the convergence. The statistic is distributed as chi]
squared with n-1 degrees of freedom’.

3. DATA AND RESULTS

We employ data from Revenue Statistics (OECD, 2005) for the period 1965[]
2003. The total fiscal pressure (FP) is the relation between the total tax revenue
and the gross domestic product (GDP). Its main three sources —income and
profits (IP), social security contributions (SS) and goods and services (GS)— are
also expressed in relation to GDP. Table | contains the summary statistics. The
study of the tax structure is based on the proportions of the six subdivisions of
the OECD tax statistics of total tax revenue®.

Table |
SUMMARY STATISTICS OF FISCAL PRESSURE. EU-15. 1965-2003

1965 | 1970 | 1975 | 1980 | 1985 | 1990 | 1995 | 2000 | 2003

Total (FP)
Average 279 | 305 | 332 | 360 | 388 | 394 | 40.3 | 41.8 | 405
Minimum 147 | 163 | 188 | 23.1 | 26.6 | 29.2 | 324 | 322 | 29.7
Maximum 350 | 39.2 | 420 | 473 | 482 | 53.2 | 494 | 53.8 | 50.6
Range 203 | 229 | 232 | 242 | 21.6 | 240 | 170 | 21.6 | 209

(Keep.)

 B-convergence is a necessary but not sufficient condition for c-convergence and o[]
convergence is a sufficient but not necessary condition for B-convergence (the mathematical
proofs can be found in Furceri, 2005).

7 The statistic is: 2(n-1) RC ~ »° ..

® 1000-Taxes on income, profits and capital gains, 2000-Social security contributions, 3000[]
Taxes on payroll and workforce, 4000-Taxes on property, 5000- Taxes on goods and ser{]
vices, 6000-Other taxes.

_9__
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1965 | 1970 | 1975 | 1980 | 1985 | 1990 | 1995 | 2000 | 2003
Income and profits (IP)
Average 88 | 102 | Il.7 | 126 | I35 | 13.8 | 13.7 | 148 | 13.7
Minimum 1.8 2.6 29 4.7 5.0 5.8 7.0 9.8 8.3
Maximum 19.2 | 209 | 236 | 243 | 27.1 | 28.7 | 30.6 | 30.2 | 29.0
Range 174 | 183 | 20.7 | 196 | 22.1 | 229 | 23.6 | 204 | 20.7
Social security contributions (SS)
Average 6.3 7.1 9.1 102 | 11.0 [ 11.0 | I1.7 | 115 | Il.6
Minimum 1.6 1.6 0.5 0.8 1.7 1.0 .1 1.8 [.2
Maximum 1.8 | 125 | 159 | 172 | 189 | 186 | 184 | 16.0 | 16.4
Range 102 | 109 | 154 | 164 | 172 | 176 | 17.3 | 142 | 15.2
Goods and services (GS)
Average 104 | 109 | I0.1 109 | 11.9 | 12.1 | 123 | 124 | 122
Minimum 6.0 5.5 4.4 4.6 7.7 9.1 9.1 10.2 9.8
Maximum 132 | 152 | 135 | 164 | 162 | I58 | 159 | l6.1 16.0
Range 7.2 9.7 9.1 | 11.8 8.5 6.7 6.8 59 6.2

The tax structure. Figure | shows the evolution of the tax structure. After one
decade (1965-75) of divergence, the convergence of the tax mix occurs bet[]
ween 1975-82 and 1986-91. At the end of the period, the degree of fiscal hete-

rogeneity is similar to what it was in 1991.

Figure |

CONVERGENCE OF THE TAX MIX. EU-15. 1965-2003

0.40
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The comparison of the national tax mixes with the average tax mix reveals
some changes between 1965 and 2003. The countries whose tax compositions
are more similar than the average are Sweeden, Finland, Greece, Luxembourg,
Ireland, Italy and the Netherlands (convergence). However, the differences have
increased for Denmark, Germany and Portugal (divergence). The remaining na[]
tions show approximately the same fiscal distance to the European average.

Sigma-convergence. The evolution of the dispersion (coefficient of variation)
of fiscal pressure is represented in Figure 2. The existence of sigmal]
convergence for the overall period is evident in all the cases and shows a similar
pattern. For example, the coefficient of correlation between CVs is always over
0.74 (FP-IP: 0.93, FP-SS: 0.80; FP-GS: 0.97; IP-SS: 0.82; IP-GS: 0.89; SS-GS:
0.74). However, the evolution has not been constant, with convergence occu-
rring in the following intervals: FP and GS: 1979-1992; SS: 1965-1977; IP: 1975(]
1983 and 1995-2001. It is clear that this discontinuity will have an impact on the
estimates of beta convergence.

Figure 2

0-CONVERGENCE (CV) OF FISCAL PRESSURE.
EU-15. 1965-2003

Some numerical results are presented in Table 2. The annual rate of of]
convergence is 1.03% for the total fiscal pressure, with smaller rates for income
and profits (0.67%) and social security contributions (0.84%). Finally, the rate
for goods and services is close to the aggregate (1.08%). These rates are ob-
viously higher in the specific time intervals noted above (for example, 3.06% for
the total fiscal pressure in 1979-1992).
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Table 2
0-CONVERGENCE OF FISCAL PRESSURE. EU-15. 1965-2003
Total Income and Social.secyrity Good?' and

profits contributions services
CV 1965 0.2257 0.5082 0.5186 0.2164
CV 2003 0.1371 0.3780 0.3534 0.1276
CV Min (year) | 0.1371 (2003) | 0.3556 (2001) | 0.3533 (2001) | 0.1172 (2000)
CV Max (year) | 0.2434 (1974) | 0.5497 (1973) | 0.5253 (1966) | 0.2648 (1979)
Annual rate rg -1.03% -0.67% -0.84% -1.08%

Beta-convergence. The estimates of beta convergence are summarized in Ta[]
ble 3. For the overall period, the rate of 3-convergence is about 3.42% for the
total pressure fiscal, 2.69% for income and profits and 5.1 1% for goods and ser(]
vices. Nevertheless, the results for social security contributions are not signifi[ |
cant, so we can not conclude the existence of B-convergence for that variable.

Table 3

[3-CONVERGENCE OF FISCAL PRESSURE. EU-15. 1965-2003

T Income and | Social security| Goods and
otal o . .
profits contributions services
-0.7279 -0.6403 -0.2815 -0.8565
t -5.84 -5.73 -1.44 -6.29
R? 0.703 0.694 0.139 0.733
Annual rate rg 3.42% 2.69% 0.87% 511%
Figure 3

Y~-CONVERGENCE OF FISCAL PRESSURE. EU-15. 1965-2003
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Gamma-convergence. The rank concordance measure is shown in Figure 3.
There is evidence of gamma convergence in the taxes on goods and services
from 1986 onwards and also in the total fiscal pressure from 1992. For the
other taxes the results are not significant. Given that this index shows a lack of
intra-distributional mobility, the results highlight the slow pace of the fiscal con[]
vergence process in the second half of the period.

Cluster andlysis. Cluster analysis is a classification method that allows the
grouping of the European countries according to the fiscal features’. The five
variables employed are the total fiscal pressure, the fiscal distance and the in-
come and profits, social security contributions and goods and services shares of
the total tax revenue. Results are reported in Table 4 (1965 versus 2003 groups)
and Table 5 (details of 2003 groups).

Table 4
CLUSTER ANALYSIS RESULTS. EU-15. 1965 VERsUs 2003
Groups 1965 2003
I Germany, Austria, Belgium, Germany, Greece,
France, Netherlands, Italy, Netherlands, Portugal, Spain
Luxembourg
2 Denmark, Finland, Sweden, Austria, France, Italy
United Kingdom
3 Portugal, Spain Belgium, Finland, Luxembourg,
Sweden
Greece, Ireland Ireland, United Kingdom
5 — Denmark

In 2003, Germany, Greece, the Netherlands, Portugal and Spain can be
grouped with rather similar fiscal characteristics, total fiscal pressure below the
average and a smaller proportion of income and profits in favour of the social
security contributions. The second group comprises Austria, France and Italy.
The main difference with respect to the previous group is that the fiscal pres[]
sure is above the mean. A third group is formed by Belgium, Finland, Luxem[]
bourg and Sweden. In these countries the total fiscal pressure is much higher
than the average (except Luxembourg) with a proportion of income and profits
higher than the mean. Another group comprises Ireland and United Kingdom.
Both countries have lower fiscal pressure than the average and the smallest ra[]
tios (after Denmark) of social security contributions to total tax revenues. And
finally Denmark forms a one-country group due to its tax structure being the

’ These groups could be seen as fiscal convergence clubs.

13—
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most different in relation to the European average (strong weight of income and
profits and very low proportion of the social security contributions).

Table 5
CLUSTER ANALYSIS RESULTS. EU-15.2003
Fiscal Income |Social security| Goods and .
. N . Fiscal
Groups Countries pressure | and profits | contributions | services .
distance
(total) share share share
Germany,
Greece,
I Netherlands, - - + + +
Portugal,
Spain
Austria,
2 France, + - + - ?
Italy
Belgium,
3 Finland, 44 n — _ _
Luxembourg,
Sweden
Ireland
4 ’ —— + —— + +
United Kingdom
5 Denmark ++ ++ —— + ++
Note: + above average; ++ much above average; — below average; — — much below avera[]

ge; = similar average.

4. CONCLUDING REMARKS

The study of fiscal convergence in the European Union is an appealing issue in
the framework of economic integration and fiscal harmonisation. We investigate
the convergence of the tax mix with a distance measure and the convergence of
fiscal pressure with the approaches from the growth convergence literature,
beta, sigma and gamma. The results reported in this note suggest the existence
of convergence of the tax structure and of fiscal pressure in the overall period
1965-2003. However, this process has not been constant and the major ad[]
vance was approximately between 1975 and 1990. Since then, fiscal conver(]
gence in the EU has hardly progressed. The study of the three main tax sources
—income and profits, social security contributions and goods and services— re[]
veals that fiscal pressure convergence is based on the taxes on goods and ser(]
vices, an area which is subject to fiscal harmonisation in the EU. In contrast,

14—
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there is no evidence of convergence of social security contributions. Finally, the
results for clustering based on the fiscal variables determine five groups with simi[]
lar characteristics in 2003: Austria, France and Italy; Belgium, Finland, Luxem[]
bourg and Sweden; Denmark; Ireland and United Kingdom; and the remaining
European countries.

— |5 —
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SINTESIS
PRINCIPALES IMPLICACIONES DE POLITICA ECONOMICA

El proceso de integracién econémica, las politicas de armonizacién fiscal y las ten[]
dencias fiscales internacionales justifican el estudio empirico de la convergencia fiscal
en la Unién Europea, entendida en este trabajo como convergencia de la estructura
tributaria y de la presioén fiscal de los Estados Miembros. En la medida en que los sis[]
temas tributarios nacionales estén mas préximos, tanto en nivel —presion fiscal- como
en su composicién —tax mix—, la unién econémica alcanzara un mayor grado en tanto
en cuanto habra mas garantias para la libre competencia y el movimiento interno de
mercancias y capitales, menos sujetos a la discrecionalidad tributaria de los paises inte[]
grantes de la UE. Sin embargo, la aproximacioén tributaria estara limitada por diversos
motivos, como las diferentes concepciones del Sector Publico y la dimensién del Esta[]
do del Bienestar o la unanimidad exigida para avanzar en el proceso de armonizacién
fiscal.

En este trabajo hemos identificado el periodo 1975-1991 como el de la aproximal]
cién de la estructura tributaria de los paises europeos, de modo tal que los ultimos
datos disponibles, correspondientes a 2003, indican que la heterogeneidad fiscal es
similar a la del aho de cierre de aquel periodo.

Por otro lado, las técnicas de la literatura de convergencia econémica, beta, sigma y
gamma convergencia, indican que la presién fiscal total ha convergido en el periodo
1979-1992, aunque desde entonces tampoco se aprecian avances significativos.

Ahondando en este proceso de convergencia de la presion fiscal a través del estudio
de sus principales componentes —renta y beneficios; seguridad social; bienes y servi[]
cios— se identifica a la imposicién sobre bienes y servicios como la principal causante
de este proceso, ambito donde la UE mas ha ejercido la armonizacién, si bien el am[]
plio margen de maniobra de los paises tanto en el IVA como en los impuestos especia[]
les dificultan una mayor aproximacion.

Finalmente, resulta interesante la determinacién de grupos de paises con arreglo a
sus caracteristicas tributarias —presion fiscal y tax mix— a partir de un analisis cluster.
Para el afio de cierre del periodo, 2003, se han formado 5 grupos con caracteristicas
fiscales homogéneas.

En sintesis, el presente estudio de convergencia fiscal en la UE-15 centrado en la es[]
tructura tributaria y la presién fiscal pone de manifiesto la ralentizacién del proceso de
convergencia fiscal desde inicios de los afos noventa, de modo que para lograr nuevos
avances sera necesaria la adopcién de medidas adicionales en materia tributaria.

— 19—
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