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Abstract

The relationship between government size and economic growth is a major task in the economic
literature and this paper is devoted to public expenditure. We empirically study the relationship
between public expenditure and economic growth in the European Union. Our approach consists
onaquantile regression for the period 2004-2019. The results show anegative and significant impact
of total public expenditure on economic growth, with a higher effect in the high tail of the growth
distribution. In a more detailed analysis, the study of three large public expenditures, considering
the percentage of total public expense, reveals an insignificant effect of health, and a negative
impact of education and social protection, higher in the low tail of the growth distribution. Our
findings allow better understanding of the effects of public policies on development beyond linear
approaches.
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1. Introduction

The relationship between government size and economic growth has attracted significant attention
in the literature in the last decades. Both tax burden and public expenditure may affect economic
growth, and the analysis can distinguish between the total and the main components in both
cases: specific taxes, distortionary or not, tax rates or progressivity in the former case; and several
types of public expenditure, can affect economic growth in a positive or negative sense, as both

theoretical models and empirical evidence reveal.
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In this paper, we focus on public expenditure and the effect on long-term economic growth
considering a recent period with several cycles. Regarding the theoretical approach, the traditional
distinction between productive and non-productive public expenditures should be noted, but this
classification is not always justified'. The neoclassical economic growth models (Solow, 1956;
Swan, 1956 ; Sato, 1963; Lucas, 1988; King and Rebelo, 1990; Mankiw et al., 1992) consider
that taxation and expenditure can affect the level of income, but have no impact on the economic
growth rate in the long run®. In contrast, in the endogenous growth models (Romer, 1986; Barro,
1990; Barro and Xala-i-Martin, 1992; Cashin, 1995; Bajo-Rubio, 2000), government expenditure,
and also taxation, have both temporary and permanent effects on economic growth®. The empirical
evidence, reviewed in more detail in Section 2, is not conclusive. With a relevant negative effect
of fiscal policy on growth found by Barro (1991), mixed results have been evidenced in empirical
papers, reported in surveys such as Levine and Zervos (1993), Slemrod (1995), Agell et al. (1997),
Folster and Henrekson (1999), Nijkamp and Poot (2004) and Irmen and Kuehnel (2009).

We empirically analyse the effect of public expenditure on economic growth. Specifically,
we focus on the European Union, especially interesting because it is an integrated economic area,
although Member States enjoy a large degree of autonomy within their territories, and the period is
from 2004 to 2019, including years of economic growth, the Great Recession and the recovery. We
consider the total public expenditure, as percentage of GDP, a level indicator, and the percentage
of three main expenditures in the total public expense, to explore the composition, namely
health, education and social protection following the COFOG (Classification of the Functions
of Government). In 2019, these categories represented 15.6%, 10.3% and 40.7% of total public
expenditure in the EU-28 respectively, or 66.6% for the three categories jointly*.

1 The traditional classification refers to productive expenditures: expenses on general public services,
defence, education, health, housing, transport and communication. On the contrary, unproductive
expenditures include social security and welfare, recreation and economic services (Bleaney et al.,
2001). An interesting paper about whether public expenditure is productive is Aschauer (1989).

The connection between welfare and economic performance was discussed by Atkinson (1995) and
Baier and Glomm (2001). Afonso et al. (2014) concluded a positive theoretical relationship between
productive public expenditure and growth. Finally, Ferreiro et al. (2012) revised the composition

of public expenditures in the EU, and Apergis et al. (2013) and Ferreiro et al. (2014) analysed

the convergence of public expense in the EU.

2 See Carboni and Medda (2011) for a recent theoretical modelling of the relationship between public
spending and economic growth in a neoclassical framework.

3 From another perspective, we could analyse Wagner’s law (see Wagner and Webber, 1977; Henrekson,
1993; or more recently, Jaen-Garcia, 2018), where expenditure is an endogenous factor of growth, versus
Keynes’ law, where public expenditure is considered an exogenous factor or policy instrument to influence
growth. See Ramirez-Cedillo and Lopez-Herrera (2021) for a recent comparative study for LATAM.

4 The other expenditures refer to: (1) general public services, (2) defence, (3) public order and safety,
(4) economic affairs, (5) environmental protection, (6) housing and community amenities, and (7)
recreation, culture and religion.
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Our main contribution consists of a quantile regression approach, a flexible model which
allows us to deal with different effects along the growth distribution. Compared to the average
behaviour achieved in linear models, the quantile regression captures different patterns along
the distribution of economic growth. The choice of this approach is mainly founded in the mixed
results achieved in the literature, reviewed in Section 2, and essentially based on linear models.

Precisely that review of the empirical literature is also a major contribution of this manuscript.

The results show a negative and significant impact of total public expenditure on economic
growth, higher at the top of the growth distribution. In addition, while health public expense appears
as insignificant, a negative effect is concluded for education and social protection expenditures.
Our findings support the hypothesis of a nonlinear impact of public expenditure on economic

growth, a result to be properly considered in the public policy decisions.

The rest of the paper is organized as follows. Section 2 reviews the empirical literature on
public expenditure and economic growth, followed by the empirical strategy based on quantile
regression. Section 3 presents the data and main results. Section 4 contains the discussion and,

finally, the main conclusions are drawn in Section 5.

2. Empirical Literature Review

Due to the large empirical literature on government size and economic growth and the objective
of this paper, we only consider empirical papers on public expenditure and economic growth for
a group of countries, avoiding studies for isolated countries or regions. Table 1 summarizes selected
papers on total public expenditure and economic growth, while Table 2 focuses on some specific
expenditures, namely health, education’ and social protection, and growth. The evidence is mixed,
especially for the total expense, although most studies concluded a negative relationship, and
education. Finally, in the case of health, the evidence shows a negative impact in some empirical

studies, but insignificant in others and even mixed results.

5 Agenor and Neanidis (2011) analysed the optimal allocation of government spending between health,
education (and infrastructure) in an endogenous growth framework.
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Table 1: Selected papers on public expenditure and economic growth (total expense)

Paper

Data

Results

100 countries

Landau (1983) 1961-1976 Negative
Saunders (1985) ?9E6COD_1 981 Insignificant
Ram (1986) 1195638;19%865 Positive
Conte and Darrat (1988) fgggﬂlggfs Mixed results
Castles and Dowrick (1990) ?9E6COD_1 985 Insignificant
Engen and Skinner (1992) 107 countries Negative
1970-1985
Easterly and Rebelo (1993) \1/\4%?1988 Insignificant
Cashing (1994) 337c10_113t8rées Mixed results
Lin (1994) ?gg;ir;’fsrges Positive in short run and insignificant in long run
Hansson and Henrekson (1994) 13;;3{;2";5 Negative
Devarajan et al. (1996) ?g;(;)jggges Insignificant
T O es | Miked el postive o procuctve and
Bleaney et al. (2001) ?9E7COE31995
Folster and Henrekson (2001) I;{i9c7%5$519nstries Negative
Strauss (2001) 64 countries Insignificant
Gupta et al. (2005) ?g;gsuntries Mixed results
Angelopoulos et al. (2007) ?37%E§go%ountries Positive (share of productive expenditure)
Bose tal. (2007 ounnies | ikedrents bostive:aptal expenlurs an
Angelopoulos et al. (2008) ?;lsc(;)_uz%t(;igs Mixed results
Gregoriou and Ghosh (2009) 13;;}13?;5 Mixed results
Afonso and Gonzalez-Alegre (2011) 13;{;85‘?”6 Negative
e | et eted Guth uman
Castro (2018) }ggcgijznot;izes Positive
Szarowska (2022) ;chg_n;(r;zeg Mixed results

Source: Author’s own elaboration
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Table 2: Selected papers on public expenditure and economic growth (health,

education and social protection)

Paper

Data

Results

Health

Devarajan et al. (1996)

43 countries

Insignificant (but negative)

1970-1990
. 15 EU countries .
Afonso and Gonzalez-Alegre (2011) 1971-2006 Negative
28 countries .
Dao (2012) 2008-2010 Negative
Martins and Veiga (2014) 156 countries Mixed (inverted U-shaped)
9 19802010 P
Halici-Tiiliice et al. (2016) 44 countries Negative
: 1995-2012 9
. . 11 countries o,
Piabuo and Tieguhong (2017) 1995-2015 Positive
Education
Hansson and Henrekson (1994) 14 countries Positive
1970-1987
Devarajan et al. (1996) 43 countries Insignificant (but negative)
) . 1970-1990 9 9
. 6 countries .
Al-Yousif (2008) 1977-2004 Mixed results
. 15 EU countries -
Afonso and Gonzalez-Alegre (2011) 1971-2006 Positive
28 countries .
Dao (2012) 2008-2010 Negative
Martins and Veiga (2014) 156 countries Mixed results (U-shaped)
9 19802010 P
. 50 countries .
Trabelsi (2017) 19802010 Mixed results
Social protection
Castles and Dowrick (1990) OECD Positive in some social expenses
1960-1985 P
14 countries . . .
Hansson and Henrekson (1994) 19701987 Positive (social security)

Bellettini and Ceroni (2000)

61 countries

Positive (social security)

Afonso and Gonzalez-Alegre (2011)

15 EU countries
1971-2006

Negative (social transfers)

Martins and Veiga (2014)

156 countries
1980-2010

Mixed results (U-shaped)

Source: Author’s own elaboration
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3. Empirical Strategy

We employ a quantile regression approach® to capture different patterns along the distribution
of economic growth. Contrary to linear regression, which summarizes the average relationship
between the regressors and the dependent variable, this semiparametric approximation, proposed
by Koenker and Basset (1978) and revised in Buchinsky (1998), Koenker and Hallock (2001),
Yu et al. (2003), Koenker (2017) and Waldmann (2018), minimizes the deviations in absolute val-
ue with asymmetric weighting, instead of minimizing the squares of the errors as in ordinary least

squares (OLS). The standard errors of the coefficient estimates are estimated using bootstrapping.

Vi =%, +uy, )
Quant,(y,|x,) = inf {y: F,(y|x)> 0} = x5, 2)
Quant ,(u,, |xl.) =0, 3)

where Quant, (y |x) denotes the conditional quantile of y, on the vector x. Thus, the quantile ¢

(0 <O <1) solves the expression:

| 3 ob-sgls T a-ol-sAlf @

B . .
iy 2, f iy <x;p

In this way, in the quantile regression approach, with the 0.05, 0.25, 0.50, 0.75 and 0.95
quantiles considered, the estimated marginal effects from the estimates of  would indicate how
the 5%, 25%, 50%, 75% and 95% conditional quantiles would be affected at all x values. Thus,
quantile regression analyses the similarity or dissimilarity of regression coefficients at different
points of the distribution of the dependent variable, economic growth in our case.

In methodological terms, the quantile regression estimator can be more efficient than OLS
if errors deviate from normality and, in addition, the quantile estimators are less sensitive to out-
liers. Besides, quantile regression provides a richer characterization of the data and is invariant

to monotonic transformations.

4. Data and Results

We study the European Union and, specifically, 25 countries due to unavailability of data for

Bulgaria, Croatia and Romania. The period of the empirical analysis is 2004-2019.

6 In a related context, this methodology has also been employed by Delgado (2021) for the determinants
of fiscal decentralization in the EU, and Blanco and Delgado (2019) for the relationship between
taxation and economic growth also for the European Union.
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The data have been obtained from Eurostat’. The independent variable is economic growth,
specifically growth of GDP per capita. As explanatory variables, we consider the following, and

the model also includes year and country dummies.

®  PopGrowth: population growth;
®  [nvest: total fixed assets (%GDP);

®  HumCap: human capital, measured as upper-secondary and post-secondary non-tertiary
education (levels 3 and 4) and tertiary education (levels 5—8), with respect to population
from 15 to 64 years;

®  FExpRD: expenditure on research and development (% GDP);

®  Debt: public debt (% GDP)?;

®  PublicExp: total public expenditure (% GDP);

®  Health: public expenditure in health as percentage of total public expenditure;

®  FEducation: public expenditure in education as percentage of total public expenditure;

®  SocialProt: public expenditure in social protection as percentage of total public expenditure.

The main statistics are reported in Table 3. As is well-known, the EU comprises heterogeneous
countries, regarding development, role of the public sector, or education and human capital, as can
be observed in these statistics.

In addition, for the public expenditure, we have computed the coefficient of variation (CV)
alongthe time, as an indicator of the sigma convergence process, to determine whether the dispersion
diminished in the period, denoting sigma convergence, or increased, revealing sigma divergence.
The sigma convergence approach is used here as an exploratory analysis of the expenditure data.
It should be remarked that sigma convergence is a technique broadly employed for convergence
analysis in several areas, growth included, and it allows us to summarize the dispersion pattern
of' the entire sample across years. Specifically, sigma convergence is a sufficient, but not necessary,
condition for beta convergence (where lagged territories progress more than the others), and this
general overview can be further analysed by other approaches such as club convergence (Delgado
and Presno, 2023).

These measures (CV) are plotted in Figure 1, and we also include the (unweighted) average

of the expenditures in each case: total, health, education and social protection public expenses.

7 The data are available at: https://ec.europa.eu/eurostat/web/main/data/database

8 Alternatively, we have also estimated the model with government deficit/surplus (% GDP), but
the results are similar.
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In the case of total public expenditure, we can observe two phases: with sigma convergence
until 2010 and sigma divergence onwards, except in the last years. With regard to the health ex-
penditure, the data reveal a sigma divergence process, ending in 2019. On the contrary, the edu-
cation expenditure exhibits a clear sigma convergence path. Finally, the social protection expense
presents a sigma convergence due to the drop experienced due to the Great Recession; however,
this process is partially broken in recent years. In summary, the sigma convergence analysis re-

veals noticeable differences in the evolution of the three expenditure functions.

The main results are summarized in Table 4 and the coefficients are plotted in Figures 2

and 3, for the public expenditures and other determinants, respectively.

Table 3: Summary statistics

Variable Mean Std. dev. Min Max
Growth 1.82 3.69 -14.29 23.97
PopGrowth 0.36 0.86 -2.85 3.75
Invest 21.79 4.37 10.58 53.59
HumCap 71.51 12.95 25.70 88.90
ExpRD 1.62 0.87 0.34 3.75
Debt 63.24 35.40 3.80 186.40
PubExp 45.35 6.41 24.50 65.10
Health 13.90 2.68 5.40 19.50
Education 1.77 215 7.10 18.10
SocialProt 36.57 4.80 23.30 45.80
Obs. 400 - - -

Source: Author’s own elaboration
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Figure 1: Sigma convergence of public expenditure
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Table 4: Results from the quantile regression

Better above 0.05

Linear 0.05 0.25 0.50 0.75 0.95
PoDG th —1.4363%** —1.7396%** 0.9438%** —1.0383%** —1.4348%** —1.0481***
opGrow
P (0.2903) (0.1582) (0.1369) (0.2246) (0.2496) (0.0000)
| ‘ 0.0446 0.0141 0.0645%* 0.1865%** 0.2387*** 0.3133%**
nves
(0.0536) (0.0292) (0.0253) (0.0415) (0.0461) (0.0000)
HumC 0.1523%*** 0.1837*** 0.1250%** 0.0825** 0.14071%** 0.1893%***
umCa
P (0.0516) (0.0281) (0.0243) (0.0399) (0.0443) (0.0000)
ExoRD 0.6440 0.9225%** 0.1966 0.5540 0.4974 0.8637%**
X
P (0.5807) (0.3164) (0.2738) (0.4492) (0.4992) (0.0000)
Debt 0.0020 —0.0550%** 0.0168%** 0.0350*** 0.0306** 0.0608***
e
(0.0146) (0.0080) (0.0069) (0.0113) (0.0126) (0.0000)
PublicE —0.4370%** —0.3056%** —0.3133%** —0.2168%** —0.2545%** —0.3961***
ublicEx
P (0.0575) (0.0313) (0.0271) (0.0445) (0.0494) (0.0000)
Health —0.1330 0.1205 —0.2195%** 0.0981 0.0447 0.1862%**
ea
(0.1571) (0.0856) (0.0741) (0.1216) (0.1351) (0.0000)
Educati —0.4284** —0.7023%** 0.0317 —0.2577* —0.2464 —0.5869%**
ucation
(0.1915) (0.1043) (0.0903) (0.1482) (0.1646) (0.0000)
SocialProt —0.3878%*** —0.3506%** —0.2285%** —0.1946%** —0.2468*** —0.1857***
ocialPro
(0.0733) (0.0399) (0.0346) (0.0567) (0.0630) (0.0000)

Notes: ***, ** * denote statistical significance at the 1%, 5% and 10% levels, respectively. Standard errors in pa-
rentheses.

Source: Author’s own elaboration

4.1 Total public expenditure

Our results show a negative and significant effect of total public expenditure on economic growth.
This negative result is in line with most previous literature, but we detect that the effect is more
intense in the top tail of the economic growth distribution. These differences may help explain
some mixed results obtained in the literature, suggesting a nonlinear relationship and, therefore,
enabling different public expense policies for the countries. Having confirmed this expected
negative impact for the total expenditure, we analyse the results achieved for the expense functions

considered in this study.

Politicka ekonomie, 2023, 71 (6), 709-729, https://doi.org/10.18267/j.polek.1406 719



Articles Public Expenditure and Economic Growth: Empirical Evidence for the EU

Figu re 2: Quantile results, expenditure
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4.2 Health

The public health expenditure is not significant to explain the economic growth, except
in the tails of the growth distribution, namely for lowest (0.25) and highest (0.95) growths, where
the impact is negative and positive respectively. As stated in Section 2, the available empirical
results are inconclusive, with negative, mixed or even positive results, partially depending
of the development degree of the territories analysed and the quality of the health systems,
the impact of the expenditure on economic growth being potentially positive in countries with
poorer health ecosystems. The relation between health and productivity and human capital should
also be remarked (Mushkin, 1962; Cole and Neumayer, 2006).

4.3 Education

In the case of education, the effect is negative and significant in most quantiles, with higher values
at the extremes of the distribution, denoting a U-shaped relation. Again, the literature shows mixed
results, both theoretically, such as Blankenau and Simpson (2004) in the context of an endogenous
growth model, and empirically, concluding both a positive relationship (Hansson and Henrekson,
1994), negative (Dao, 2012), mixed (Martins and Veiga, 2014; Trabelsi, 2017) or inconclusive
(Devarajan et al., 1996; Al-Yousif, 2008). Our negative effect may be interpreted with some
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caution: firstly, we are measuring the impact of public expenditure, and not the total expense
(public and private); and secondly, we are analysing the effect of the expense, the quantity, without
including quality of education systems. A further analysis including these considerations should

be useful to complete this analysis about education.

4.4 Social protection

The public expenditure on social protection has a negative and significant impact on economic
growth, especially for low-growth scenarios, that is, at the bottom of the growth distribution.
It should be remarked that this expense falls into the category of unproductive expenditures,
with expenses not intended to boost economic growth. Thus, this negative effect is the expected
one, as this category or function contains expenditures such as sickness and disability, old age,
survivors, family and children, unemployment, housing or social exclusion, with aims related
with equity and redistribution. With regard to previous literature, it should also be noted that
the results reviewed in Section 2 refer to social security, and thus they are not directly comparable

with our findings.

4.5 Other determinants

Population growth presents a negative and significant impact on economic growth. It should be
noted that population may affect productivity and growth both positively and negatively, with an
undetermined net effect depending on whether the inducements to human capital and expansion
of knowledge are stronger than diminishing returns to natural resources (Becker et al., 1999;
Johnson, 1999).

In the case of investment, as expected, the effect is positive and statistically significant, with

an increasing effect along the distribution of economic growth.

The expenditure on research and development shows a positive effect, also as expected,
but only significant at the extremes of the growth distribution. Recently, Sokolov-Mladenovi¢
et al. (2016) concluded a positive and significant impact of R&D in the EU. However, Inekwe
(2015) found a positive relation for upper middle-income economies, but insignificant for lower
income economies. Thus, the empirical evidence about the impact of R&D is mixed despite

the theoretically expected positive relationship with economic growth.

Finally, public debt exhibits a positive and statistically significant effect on growth, except

at the beginning of the distribution of growth (5%), where it is negative and increasing. The rela-
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tion between public debt and growth has been analysed in the literature’, especially after the work
of Reinhart and Rogoff (2010) and their finding about the negative nonlinear effect on growth
if public debt exceeds 90% of GDP. However, this result has been revised in other papers, with
different thresholds. For example, Egert (2015) concluded that this nonlinear relation is quasi
inexistent and found both negative and positive impacts in different scenarios. Gomez-Puig and
Sosvilla-Rivero (2017) found that a harmful impact of debt on growth does not occur beyond
the same debt ratio threshold in all EMU countries, and Sosvilla-Rivero and Gémez-Puig (2019)
concluded that the impact of public debt on economic growth changes not only across countries, but
also over time, and Panizza and Presbitero (2014) found no evidence that public debt had a causal
effect on economic growth. Finally, our finding of a positive relationship between public debt and
economic growth could be explained by expansionary fiscal policies, leading to debt accumula-
tion, but avoiding protracted recessions (DeLong and Summers, 2012). This explanation fits well
in the period considered in this study, with the Great Recession and the strong fiscal measures adopt-

ed by many European countries with the impact on government deficit and public debt.

Figure 3: Quantile results, other determinants
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9 Le Van et al. (2019) theoretically analyse the relationship between public debt and economic growth
in an endogenous growth model, distinguishing domestic and external debt.
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4.6 Discussion

We provide new empirical evidence on the relationship between public expenditure and economic
growth, specifically for the EU, an interesting study case because it is an integrated economic area,
although Member States enjoy a large degree of autonomy within their territories. The results
achieved in a quantile regression approach, with different impacts along the distribution
of economic growth, allow better understanding of the effects of public policies on development
beyond linear approaches and variation of some public policies in different phases of the economic
cycle. The effects of fiscal policy, and some other determinants, on economic growth tend to be

nonlinear in different degrees.

However, it should also be noted that public policies, and some public expenditures in par-
ticular, pursue goals other than growth, related essentially to inequality'® and protection of vulner-
able groups. These last objectives are of special interest in episodes of economic crisis, namely
the Great Recession or the current crisis derived from COVID-19, when the welfare state is called

to play a relevant role with the consequent effects on public expenditure and debt.

5. Conclusion

The relationship between government size and economic growth has been under debate in the last
decades, on the side of both public expenditure (total and its main components) and taxation,
again total (tax burden) and certain taxes and the progressivity of the tax system. The theoretical

predictions and the empirical evidence, although extensive, are certainly inconclusive.

In this paper, we focused on public expenditure. We analysed the case of the EU, specifically
25 countries, in the period 2004—-2019, covering years of economic growth, the Great Recession
and the recovery. Specifically, we adopted a quantile regression approach, a flexible model which

allows us to deal with different effects along the growth distribution.

The results show a negative and significant impact of total public expenditure on econom-
ic growth, higher at the top of the growth distribution. In addition, while health public expense
appears as insignificant, a negative effect is concluded for education and social protection ex-
penditures. Regarding the other explanatory variables, we found a negative and significant effect

of population growth, a positive and significant impact of investment, a positive but insignificant

10 The relationship between inequality or redistribution and economic growth has also attracted
researchers in the last decades. See, for example, Aghion et al. (1999) or Thewissen (2014), who did
not find a robust association between inequality and growth, or redistribution and growth for a panel
of countries.
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effect of expenditure on research and development (except at the extremes of the distribution), and

a positive and significant impact of public debt.

Our findings, achieved in a quantile regression approach, with different effects along the dis-
tribution of economic growth, with the usual caveats that accompany any empirical investigation
and specifically given the relatively short time frame of the analysis (15 years), allow better under-
standing of the effects of public policies on development beyond linear approaches and variation
of some public policies in different phases of the economic cycle. However, it should be noted
that public policies, and especially some public expenditures, pursue goals other than economic

growth, related particularly to (income) inequality.

Finally, additional empirical research is needed in this area. The relationships between
fiscal policy and economic growth are complex and variable in time and territory. Specifically,
considering the heterogeneity of the EU, it would be interesting to analyse CEECs versus highly

developed countries, or also Eurozone versus the rest of the EU countries.
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