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Abstract
Purpose – The purpose of this paper is to investigate the adjustment of government redistributive policies in
Scandinavian andMediterranean countries following changes in income inequality over the period 1980–2021.
Design/methodology/approach – The authors first modelled the time-varying dynamics between income
inequality and redistribution and then used a non-linear framework to test for the existence of asymmetries and
cointegration in their long-run relationship. The authors used two complementary measures of inequality – the
share of total income accruing to top percentile income holders and the ratio of the share of total income accruing
to top decile income holders divided by that accumulated by the bottom 50% – and computed redistribution as
the difference between the two inequality indicators before and after taxes and transfers.
Findings – The authors found that the sign of the relationship between income inequality and
redistribution is mostly positive and time-varying. Overall, the authors also found evidence that the impact of
increases in inequality on redistributive measures is higher than that of decreases. Finally, the authors
obtained a significant long-run relationship between both variables in all countries except Denmark and
Spain. These results hold for both Scandinavian andMediterranean countries.
Originality/value – To the best of the authors’ knowledge, this is the first paper to account for the
potential existence of non-linearities and to examine the asymmetries in the adjustment of redistributive
policies to increases in income inequality using alternative income inequality metrics.
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Paper type Research paper

1. Introduction
There is a complex relationship between income inequality and redistribution. On the one
hand, high levels of income inequality can create social and economic problems such as
poverty, social unrest and decreased economic growth. In response, many governments
have implemented redistributive policies such as progressive taxation, social welfare
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programmes and minimum wage laws to address these issues (Granger et al., 2022). On the
other hand, the effectiveness of redistributive policies can be limited by political and
economic factors. For example, political resistance from those who would have their wealth
redistributed and the potential for unintended consequences such as disincentivising work
or reducing economic growth (Stiglitz, 2012, 2015).

Over the past decade, and especially as a consequence of the 2008 financial crisis, the level
of inequality in income distribution has become one of the fundamental social priorities and
occupies an increasingly prominent place on the political agenda. There is a shared perception
of the need to correct the growing inequalities in income distribution, not only between
countries but also within countries. The result of this is an increasing implementation of
progressive tax systems and social spending to cushion the negative effects of the growing
income disparity. However, against this background, it is shocking that, despite the application
of redistributivemeasures, income inequality continues to steadily rise.

In a recent review of the literature examining the link between income inequality and
government spending, Anderson et al. (2017) found a moderate negative relationship
between government spending and income inequality, and that the redistribution effect
tends to be more beneficial for the middle class and is more effective in developed countries.
Overall, the authors highlighted that the complex relationship between both variables –
which is affected by both “first-round” and “second-round” effects – and stressed the
importance of both the estimation method used and the variable chosen to measure
inequality. This last aspect has been pointed out by various authors, among others Perotti
(1996) and Luebker (2014). Borge and Rattsø (2004) also advocated for the empirical analysis
of this nexus in samples where countries can be clustered into institutionally homogeneous
groups that favour comparability.

The main motivation of this paper is to address these issues in the analysis of the long-
term relationship between income inequality and the redistributive effect of government
policies via taxes and transfers. The contribution of this study is threefold. Firstly, the
research focuses on two sets of relatively homogeneous economies during the period
between 1980 and 2021: the Scandinavian countries and the main four Mediterranean
countries of the European Union (Greece, Italy, Portugal and Spain). Secondly, given that the
length of the series allows us to implement different time series analysis techniques, we have
chosen to combine two modelling strategies to evaluate both the time-varying dynamics and
the long-run relationship accounting for the potential existence of non-linearities. Finally, we
have additionally used two alternative measures of inequality to the Gini index, which
allows capturing different dimensions of the phenomenon.

There are different metrics to quantify the level of income inequality. Among them, the
most used is the Gini index. However, in recent years, it has been highlighted how income
inequality is particularly concentrated in the highest income groups. (Atkinson et al., 2011;
Piketty and Saez, 2014). Consequently, our analysis focuses on two complementary
measures of income inequality: the share of total income accruing to top percentile income
holders, as well as the ratio of the share of total income accruing to top decile income holders
divided by that accumulated by the half bottom of the distribution, which can be regarded
as a metric of inequality at the aggregate level.

Regarding the effect of the redistributive measures, we have calculated it as the
difference between the two inequality indicators before and after taxes and transfers. This
has been possible thanks to the information that the world inequality database (WID)
project has been generating in recent years, which is freely available to researchers. Despite
the inherent limitations of any proxy metric, this database offers numerous advantages over
previously available information. On the one hand, it not only provides estimates of the level
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of inequality for long periods of time but also does so before and after taxes and transfers.
This contribution is what makes it possible to approximate the government effort in
mitigating inequality. In addition, the historical series are available for a wide range of
countries and on an annual basis, making possible both international comparisons and the
application of econometric techniques characteristic of time series analysis.

Thus, we first analyse the differences in the long-run evolution of both income inequality
and the redistributive impact of taxes and transfers during the sample period. Secondly, we
apply a longitudinal analysis by combining different time series techniques to model the
dynamic relationship between income inequality and redistribution accounting for the potential
existence of non-linearities and an asymmetric adjustment in the face of increases in inequality.

In Section 2, we review the existing literature on the link between inequality and
redistribution and provide a theoretical framework. Next, we present the data and carry out
a graphic and descriptive analysis to shed light on the evolution of both variables since the
1980s in Section 3. In Section 4, we describe the methodology used in the empirical analysis.
Next, the results are presented in Section 5. Finally, we report the main conclusions of the
study in Section 6.

2. Literature review
The seminal work of Kuznets (1955) put the issue of inequality in the distribution of income
at the centre of public debate. The perception during the following decades of equality as an
obstacle to economic growth favoured the implementation of non-interventionist policies,
consolidating an increasingly diminishing role of governments in the fight against
inequality, and relegating interest in this pressing issue. Since then, most of the emphasis
has been placed on contrasting Kuznets’ hypothesis that during economic growth, per capita
income inequality first increases, reaches a peak and then declines. For example, Dawson
(1997) found support to Kuznets’ hypothesis using data for 36 less developed countries, and
Cevik and Correa-Caro (2020) also obtained an inverted U-shaped relationship between
income inequality and economic development in China and the panel of BRICþ countries.

Using a panel data of 21 high-income organisation for economic co-operation and
development (OECD) countries during the period 1972–2006, Munielo-Gallo and Roca-
Sagal�es (2013) found that distributive expenditures and direct taxes produced significant
reductions in economic growth, reflecting the standard efficiency–equity trade-off
associated to certain fiscal policy measures. More recently, using data for 130 countries over
the period 1965–2010, Woo (2020) presented evidence that redistribution involved a non-
trivial trade-off between equity and long-term growth, which varied with the initial level of
market income inequality and the size of redistribution itself.

Despite this, there is a growing body of studies questioning this trade-off and presenting
new evidence of a positive relationship between equality and growth. Using the Deininger–
Squire data set, Tanninen (1999) obtained a negative relationship between inequality and
growth on the basis of reduced-form growth equations. In their seminal paper, using data for
140 countries, Berg et al. (2012) showed that growth duration was positively related to the
degree of equality of the income distribution, the quality of democratic institutions,
commercial openness and macroeconomic stability. Ravallion (2014) showed that high
inequality in developing countries attenuates growth prospects, which in turn makes it
harder to reduce inequality. All of this reflects that this is still an open debate.

Similarly, there is no consensus regarding the nexus between income inequality and
redistribution. Although Berg et al. (2018) and Milanovic (2000) found evidence that
redistributive efforts tend to be greater in countries with higher income inequality, de Mello
and Tiongson (2006) and Benabou (2000) obtained evidence to the contrary. Rational choice
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theory provides a theoretical corpus in which to frame this issue. Meltzer and Richard (1981)
create a formal model of taxation and income redistribution to test whether more unequal
income distribution would create a majority for more redistribution. The rationale behind
the Meltzer–Richard (MR) hypothesis is that both voters and politicians are rational self-
interested agents. Voters try to maximise their utility, whereas politicians try to maximise
their probability of (re)election. Applying the median voter theorem, the model postulates a
positive association between income inequality and redistribution in democratic countries,
which is supposed to hold both over time and across countries. From an econometric
perspective, this implies that no control variables are required when empirically testing the
hypothesis (Luebker, 2014).

This last implication has given rise to an enormous number of studies focused on testing
the hypothesis at an empirical level. Using US data, Meltzer and Richard (1983) found
evidence favourable to their conceptual model. Rodríguez (1999) provided a similar
empirical study, insisting on the robustness of results through both a time series and a
cross-section analysis of US data. However, the author found negligible evidence in favour
of the inequality-redistribution relationship.

Subsequent studies mostly focused on cross-country specifications (Perotti, 1996;
Grossmann, 2003; Borge and Rattsø, 2004; Gründler and Köllner, 2017; Lee, 2022), obtaining
mixed results. Grossmann (2003) expanded the MR framework, building a general
equilibrium model with redistribution achieved through publicly provided goods and
services rather than by tax transfer schemes, finding that growing income inequality could
even negatively influence government size. Building on the MR model, Borge and Rattsø
(2004), evaluated tax structure data of Norwegian local governments. Specifying a panel
model with instrumental variables, the authors showed that tax distribution is highly
sensitive to income distribution, supporting the MR postulate. The authors found that more
income inequality motivates the majority to shift the tax burden from the poll tax to a
property tax proportional to income, generating higher redistribution rates.

In spite of this mixed empirical evidence, the MRmodel still provides a useful framework
for understanding the influence of income inequality on government spending, taxation and
the size of public sector in general. An example are the recent works by Gründler and
Köllner (2017) and Lee (2022). One of the reasons for the prevalence of the model lies in its
flexibility, which has enabled quite a few theoretical extensions that have led to novel
research directions. For example, Alesina and Rodrik (1994) extended the MR model by
allowing two separate mechanisms: one from income inequality to redistributive policies
and the second from redistribution to economic growth. The latter linkage postulates that
redistributive taxation negatively affects growth by disincentivising savings and
investment. The model was further developed by Perotti (1996) and empirically questioned
in various contexts (Berg et al., 2018; Panzera and Postiglione, 2022).

The debate on the relationship between income inequality and redistribution is still open.
The lack of consensus regarding the validity of MR hypothesis has been attributed to
several factors. One of the most interesting arguments is that the hypothesis should be
tested in a more homogenous setting, with samples that can be split into groups of countries
with comparable historical and institutional backgrounds instead of pooled estimates that
might be severely biased (Borge and Rattsø, 2004). In addition, other authors such as Perotti
(1996), Luebker (2014) or Anderson et al. (2017) have stressed the importance of the quality
of income distribution data and the availability of proper and comparable income inequality
metrics to carry on cross-country comparisons.

The objective of this work is precisely to address these issues. In a context in which the
growing social awareness of the problems associated with inequality, together with the
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increasing availability of accurate and detailed information on income distribution have
given rise to a resurgence of the debate both from the political and academic spheres, the
analysis of the long-term relationship between inequality and redistribution seems
especially timely.

On the one hand, the estimation of historical series of income distribution for a large
number of countries has made it possible to carry out comparative analysis of the
evolution of inequality for different economies (Alvaredo et al., 2013; Piketty and
Zucman, 2014; Roine and Waldenstörm, 2011). On the other hand, the study of the
determinants of inequality has also experienced a growing interest in recent years. Nolan
et al. (2019) classified the determinants of income inequality in seven categories:
globalisation, technological change, macroeconomic shocks and “financialization” –
understood as the growing role of finance – labour institutions, product market power,
demographics and household structure and finally the redistributive role of governments
through taxes and transfers.

Munielo-Gallo and Roca-Sagal�es (2013) found that distributive expenditures and direct
taxes produced significant reductions in net income inequality. As stated by Joumard et al.
(2012), taxes and transfers reduce inequality in disposable income relative to market income.
In their study of OECD countries, the authors noted that the effect of taxes and transfers
notably varies across countries, and that it depends on three components (size, mix and
progressivity), based on which they group all economies in four groups: the Continental-
European model, the Anglo-Saxon model, the Nordic model and a lower-income group. The
Nordic model is characterised by large and mostly universal cash transfers, a high level of
spending on in-kind services and a tax mix that promotes redistribution (Goulart et al.,
2022).

Unlike the USA, income inequality in European countries has not been as widely analysed.
Regarding Scandinavian countries, Atkinson and Søgaard (2016) and Roikonen (2022) carried
out a detailed study of inequality in Denmark and Finland, respectively. As for Sweden, Roine
andWaldenström (2008, 2009) published longitudinal studies covering a long historical period.
However, we have found no comparative studies between the four Scandinavian economies in
the literature. The studies that include the different Scandinavian countries analyse them
jointly with the rest of the developed countries but do not delve into the differences between
them.

To cover this gap, in the present study, we analyse the time-varying dynamics and the
long-run relationship between income inequality and redistribution:

� in two homogeneous groups of economies – Scandinavian countries and the main
four Mediterranean countries of the European Union;

� using alternative metrics of income inequality and redistribution; and
� by means of different time series procedures. In the next section, we describe the

data.

3. Data
In this section, we present the data that were used in the study. To measure income
inequality and redistribution, we used annual data from the WID.world, which is the most
extensive data set available on the historical evolution of income inequality. Regarding the
choice of metric of inequality, we have used two alternative measures to capture different
dimensions of the phenomenon. On the one hand, we have computed the ratio between the
pre-tax income accumulated by the top 10% divided by that of the bottom 50% (INEQ_1), to
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have an aggregate measure of income inequality different from the Gini index (Clementi
et al., 2019) that considers the other half of the distribution. On the other hand, we have used
the pre-tax share of income accruing to top 1% income holders (INEQ_2), as many authors
have stressed the key role of this segment of the distribution in perpetuating inequality
(Stiglitz, 2012, 2015).

By computing both metrics for the post-tax shares, we were able to estimate redistribution
(REDI) as the proportion subtracted via taxes and transfers. Therefore, the redistributive effect
of taxes and transfers is calculated as the difference between inequality in primary income (i.e.
before taxes and government transfers, except pensions and unemployment insurance among
adults) and in disposable income (i.e. after taxes and transfers) for both measures of inequality,
which are, respectively, denoted as REDI_1 and REDI_2.

The analysis focuses on two set of homogeneous economies (Scandinavian and
Mediterranean countries), both to avoid the issues that arise when comparing very
dissimilar economies, and to disentangle the differences between a group of apparently
homogeneous economies regarding income inequality and redistribution. See Borge and
Rattsø (2004) for a justification of this decision.

Figures 1 and 2 show the evolution of the long-term dynamics of income inequality
(INEQ_1) and the redistributive effect of taxes and transfers both at the aggregate level
(REDI_1). The evolution of INEQ_2 and REDI_2, (i.e. the share of income and redistribution
among top 1% holders), as well as the graphs with distribution of all four variables can be
found in Sori�c and Claveria (2023).

The evolution of income inequality and redistribution seems to be heavily affected by the
2008 financial crisis in most countries, particularly in Iceland, Norway, Greece and Portugal.
Notwithstanding, while in the majority of these economies the effect translated into
decreases in both variables, in Iceland – after a sharp and sudden drop in inequality and in
redistributive efforts – a subsequent rebound and stabilisation at lower levels is
immediately observed. Prior to the crisis, Iceland had a rapidly growing economy and a
thriving financial sector. However, when the global financial crisis hit, Iceland’s economy
collapsed. Overall, the 2008 financial crisis had a significant and long-lasting impact on
Iceland, both economically and politically, which shows on the evolution of the share of
income accruing to top income holders. This evidence is linked to the results recently
obtained by Kohlscheen et al. (2021).

Today, Sweden is one of the least unequal countries in terms of income in the world
(Chancel et al., 2022). However, Sweden was one of the most unequal countries in the early
20th century. The expansion of democracy paved the way for the development of the
Swedish welfare state, which led to a large-scale drop in inequality. Nevertheless,
inequalities have been rising since the 1980s, and there has been little intergenerational
mobility in top incomes (Björklund et al., 2012). A similar pattern has been followed by
Denmark (Atkinson and Søgaard, 2016) and many European countries. A case in point is
Italy, where the top 10% has been rising since the early 1980s, whereas the bottom 50%
share has dropped from 27% to 21%. Part of this decline is due to the austerity policies that
followed the financial crisis and the European debt crisis of 2012–2014.

The graphs in Figure 2 highlight the growing role of governments in mitigating the
effects of income inequality through progressive taxation and public transfers. However,
this effort has not been enough to prevent sharp increases in income inequality since the
1980s, especially for top incomes shares in Denmark and Italy (Figure 1). Although countries
such as Norway and Portugal have observed redistributive rates above the average during
the past three decades, these show a decreasing trend since the 2008 financial crisis.
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Table 1 contains the average, the standard deviation and the initial and the final value of all
four variables over the period 1980–2021 for the eight countries included in the study. Spain
is the country that shows the highest average share of income accruing to top 1% income
holders, as opposed to Iceland. Regarding INEQ_1, Greece shows the highest ratio and

Figure 1.
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Norway the lowest. Norway is the economy that shows the highest average redistributive
effect for both metrics of income inequality in the Scandinavian countries, whereas Portugal
displays a slightly higher mean for REDI_1. In contrast, Italy shows by far the lowest
average redistribution, both at the aggregate level (REDI_1) and with respect to the top 1%
income holders (REDI_2).

Overall, the graphs in Figure 2 highlight the persistence of governments in mitigating the
effects of income inequality, although this effort seems not enough to prevent the prevalence
of income inequality and its continuous growth. To determine whether these trends are
deterministic or stochastic, we run the Kwiatkowski–Phillips–Schmidt–Shin test
(Kwiatkowski et al., 1992), which tests the null hypothesis that the time series is stationary
around a deterministic trend against the alternative of a unit root. In Table 2, we present the
results of the test. While in most cases the null hypothesis is rejected at the 5% significance
level in the specification without trend, especially for the share of income among top 1%
holders, we obtained mixed evidence, which justifies the choice of modelling approach
presented in the next section. Our results are in line with a recent study by Makhlouf (2023),
who found that inequality has either been increasing or stable in 15 developed countries.

4. Methodology
We apply two different methods to obtain a granular perspective on the long-run
relationship between income inequality and redistribution: a regression model with time-
varying parameters (TVPs) and the non-linear autoregressive distributed lag (NARDL)
model. These procedures are advantageous for several reasons. Firstly, they consider the
potential time-variability and asymmetric effects in the generating process of inequality
(Huang et al., 2015; Balcilar et al., 2021).

Both issues seem equally important to adequately empirically test the validity of the MR
hypothesis. Namely, the concept itself stems from the rational choice theory, which was
often criticised for its over-restrictive assumptions such as time-invariability and universal
validity of agents’ preferences without considering the specific socio-economic and historic

Figure 1.
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Source: Figure created by authors
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Figure 2.
Evolution of
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(1980–2021) – ratio
top 10/bottom 50
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Figure 2.

Portugal Spain
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of REDI_1in each country and the dashed black line that of average REDI_1 in Scandinavian 
and Mediterranean countries, respectively
Source: Figure created by authors

Table 1.
Summary statistics –
income inequality
and redistribution
(1980–2021)

Country
Ratio top 10/bottom 50 Share of top income percentile

Mean SD Initial value Final value Mean SD Initial value Final value

Inequality
Denmark 1.263 0.176 1.040 1.620 0.103 0.019 0.069 0.134
Iceland 1.313 0.131 1.344 1.148 0.083 0.015 0.077 0.093
Norway 1.156 0.196 1.086 1.190 0.097 0.025 0.076 0.089
Sweden 1.205 0.134 0.963 1.374 0.102 0.014 0.072 0.117
Greece 1.936 0.295 2.033 1.473 0.102 0.014 0.099 0.100
Italy 1.862 0.337 1.244 2.228 0.092 0.021 0.060 0.122
Portugal 1.870 0.277 1.254 1.736 0.096 0.014 0.069 0.094
Spain 1.729 0.095 1.720 1.552 0.115 0.006 0.114 0.114

Redistribution
Denmark 0.467 0.083 0.370 0.611 0.021 0.004 0.016 0.024
Iceland 0.432 0.050 0.434 0.407 0.014 0.003 0.013 0.020
Norway 0.513 0.135 0.468 0.538 0.037 0.013 0.029 0.036
Sweden 0.452 0.091 0.302 0.597 0.026 0.009 0.012 0.040
Greece 0.511 0.126 0.471 0.368 0.022 0.006 0.020 0.028
Italy 0.343 0.195 0.063 0.631 0.009 0.005 0.001 0.014
Portugal 0.577 0.112 0.385 0.580 0.024 0.005 0.017 0.022
Spain 0.499 0.062 0.422 0.421 0.024 0.007 0.016 0.023

Notes: SD stands for standard deviation. Initial value corresponds to year 1980, with the exception of
Iceland, for which there is only available information from 1990 onwards. Final value corresponds to year
2021
Source: Table created by authors
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context that potentially might drive agents’ decisions (Blossfeld, 1996; Luebker, 2014). As
we were unable to find an existing study that addresses the issue of possible time-variability
of the inequality-redistribution conundrum, we add to the literature in that respect.
Regarding the potential non-linear effects, the observed relationship is found to be
asymmetrically sensitive to behavioural concepts such as inequality aversion (Höchtl et al.,
2012) and voting patterns (Son Hing et al., 2019). Therefore, we use the NARDL procedure to
properly account for such effects.

Secondly, both TVP and NARDL frameworks allow for a mixture of I(0) and I(1)
variables (Pesaran et al., 2001), which is what we observed in the previous section. Besides,
the NARDL model is robust to bi-directional feedback effects between dependent variable
and regressors, conditioned to a correct specification of the lag order so that regressors
become weakly exogenous (Chudik et al., 2016). Finally, NARDL is specifically designed for
limited data sizes, such as our data set (Narayan, 2005).

To examine the stability of the relationship between income inequality and redistribution
over time, we used the TVP model proposed by Durbin and Koopman (2012). The model
comprises an observation equation and a state equation:

Yt ¼ zt 0bt þ «t;«t�N 0;s 2
t;«

� �
(1)

btþ1 ¼ bt þ ht;ht�N 0;Qð Þ; t ¼ 1; . . . ;T; (2)

where T denotes sample size and Yt is the observation vector containing the corresponding
measure of redistribution. The unobserved state vector, bt 0, is defined as
bt 0 ¼ bt;0 bt;1 . . . bt;m

� �
, Q ¼ diag st;1

2;st;2
2; . . . ;st;m

2
� �

is a diagonal covariance
matrix, z 0

t ¼ 1 xt;1 xt;2 . . . xt;mð Þ is the regressor vector and ht 0 ¼ vt;1;vt;2 . . .vt;mð Þ the
error term. In all cases,m denotes the number of state variables and bt,0 is a potentially TVP
often referred to as the local level.

We used the Broyden–Fletcher–Goldfarb–Shanno algorithm to estimate the
unknown variances in the covariance matrix Q (Durbin and Koopman, 2012, p. 177). We
obtained the unobserved state values of bt using the diffuse Kalman filter (De Jong,
1991).

It is worth noting that we did not impose time-variability of the estimated parameters but
rather allowed for it. Each variance in Q could be either deterministic or stochastic, yielding
either a fixed or a TVP for each assessed regressor. We only allowed for time-variability, i.e.
stochastic variance, of the income inequality parameter. We selected the optimal model
specification for each country using the Akaike information criterion (Commandeur and
Koopman, 2007). Following Koopman et al. (1999), after identifying the optimal model
specification for each country, we applied standard diagnostic tests: the Doornik and
Hansen (1994) version of the Bowman–Shenton normality test, a non-parametric
heteroskedasticity test (Koopman et al., 1999) and a standard Ljung–Box autocorrelation
test of fourth order. If the null hypothesis was not rejected in all three procedures, it meant
that the model passed all diagnostic tests.

In addition to analysing how the relationship between pre-tax income inequality
and redistribution changes over time, we also examined whether there are differences
in the effects of positive and negative changes in inequality. To investigate this
asymmetry, we used the NARDL methodology proposed by Greenwood-Nimmo and
Shin (2013):
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DYt ¼ a0 þ uþ1 INEQ
þ
t þ u�1 INEQ

�
t þ rYtþXp�1

j¼1
ajDYt�jþ

Xqþ1 �1

j¼0
pþ
1; jDINEQ

þ
t�j þ

Xq�1 �1

j¼0
p�
1; jDINEQ

�
t�j þ et

(3)

where INEQþ
t ¼

Xt

j¼1
max DINEQt; 0ð Þ and INEQ�

t ¼
Xt

j¼1
min DINEQt; 0ð Þ. The

optimal lag structure of the model (p, qþ1 , and q�1 ) was determined using the general-to-
specific approach (Shin et al., 2014).

We started by estimating Model (3) with p ¼ qþ1 ¼ q�1 ¼ 4, and then excluded all
insignificant variables via a 5% significance stopping rule. We tested for cointegration
using a standardWald test (H 0 : r ¼ uþ1 ¼ u�1 ¼ 0) and formally tested the significance of
any non-linearities in both the long run (LR), H 0 : u

þ
1 ¼ u�1 Þ and the short run (SR),

H 0 :
Xqþ1 �1

j¼0
pþ
1; j ¼

Xq�1 �1

j¼0
p�
1; j. Whenever the null hypothesis was rejected, we included

the underlying asymmetry to prevent estimation bias. When the null hypothesis of LR
symmetry could not be rejected for INEQt, we re-estimated equation (3) with
uþ1 INEQ

þ
t þ u�1 INEQ

�
t reduced to u1 INEQt. Similarly, for the case of SR symmetry,

Model (3) was estimated with
Xqþ1 �1

j¼0
pþ
1;jDINEQ

þ
t�j þ

Xq�1 �1

j¼0
p�
1;jDINEQ

�
t�j equalling

Xq1�1

j¼0
p1;jDINEQt�j . If the data did not reveal any asymmetry at all, the model became

purely linear (ARDL).
After estimating the final version of the model for each economy, we performed the

diagnostic tests: Ljung–Box test for autocorrelation of fourth order, Engle’s autoregressive
conditional heteroscedasticity test of fourth order and the Shapiro–Wilks normality test of
model residuals. If we found statistically significant asymmetries (SR and/or LR), we
illustrated them using dynamic multipliers, which show how inequality responds to positive
and negative unit changes in inequality:

mþ
h;v ¼

Xh

j¼0

@Ytþj

@EPUþ
t

andm�
h;v ¼

Xh

j¼0

@Ytþj

@EPU�
t
; h ¼ 0; 1; 2; . . . (4)

5. Results
In this section, we evaluate the relationship between income inequality and redistribution in
the eight countries of the sample. As noted by Anderson et al. (2017), there is no consensus in
the literature regarding the nexus between both variables. Following a similar approach to
Claveria and Sori�c’s (2023), we combine two types of analyses. Firstly, we estimate the state-
space model specified in equations (1) and (2) (TVP model), which captures the time-varying
dynamics between both variables. Secondly, to account for potential asymmetries in the
long-term relationship and to test for cointegration between both variables, we estimate
equation (3) (NARDLmodel) and compute the dynamic multipliers contained in equation (4).

We start by conducting the analysis at the aggregate level (variables INEQ_1 and
REDI_1). Then, we subjected our evaluation to a robustness check, re-estimating both
models for a different measure of income inequality and redistribution, i.e. the share of
income among top 1% holders (variables INEQ_2 and REDI_2). The results for variables
INEQ_2 and REDI_2 can be found in Sori�c and Claveria (2023).

Variables INEQ_1 and REDI_1 incorporate the bottom half of the income distribution,
thus making it possible to consider the extent to which redistributive policies have a
concentrated impact on the middle classes (as suggested, inter alia, by Joumard et al., 2012).
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Results of the TVP model are presented in Table 3 and Figure 3, whereas the results of the
NARDL analysis are presented in Table 4 and Figure 4.

The analysis reveals that the relationship between both variables in this case is time-
varying for all the economies except Sweden, where redistributive efforts were persistent,
regardless of the phase of the cycle and the economic shocks at hand. The estimated
inequality parameters are mostly positive and this is in keeping with previous research by
Berg et al. (2018), Borge and Rattsø (2004) and Joumard et al. (2012). Figure 3 presents the
evolution of the parameter that captures the relationship between both variables over time.
The graphs mostly display a mild upwards trend in the intensity of the impact of income
inequality on redistribution.

The estimated value of the parameter increases over time, although a turning point occurs
around the global financial crisis (Denmark, Greece, Italy, Portugal and Spain) or the sovereign
debt crisis (Norway), after which the impact of inequality either stabilises or gradually
decreases. This pattern in the evolution of both variables can be seen in Figures 1 and 2, and it
is firmly based in economic theory. On the one hand, as redistributive taxation dampens
savings and investments (Alesina and Rodrik, 1994; Perotti, 1996), governments are less
interested in intensifying such policies during recessions for fear that they could have a pro-
cyclical impact, further aggravating the crisis. On the other hand, rational choice theory
presumes time-invariability of agents’ preferences regarding the optimal amount of fiscal
redistribution (Blossfeld, 1996; Luebker, 2014). Figure 3 suggests that this may not be the case
and other similar studies also offer evidence in that direction. For example, Sori�c (2018) showed
that the economic impact of consumer sentiment strongly intensified during recession episodes.
A similar mechanismmay be at play here.

We conducted a supplementary analysis to account for potential asymmetries in the
relationship and to test for cointegration between both variables. Table 4 summarises the
NARDL cointegration test results. The preferred model specifications were chosen via a
general to specific modelling strategy, and they either do not incorporate any lags of income
inequality, or the chosen lags are jointly significant (see the Granger causality row). All
model assumptions were clearly met and the underlying error terms can be described as a
white noise process.

All countries, except Denmark, Norway and Spain, exhibit a long-run relationship
between income inequality and redistributive policies. In the case of Norway, we obtain
short-run causality. In most cases, we observe some kind of asymmetry. This pattern is
presented in a more intuitive manner in Figure 4, by computing and displaying the evolution

Table 3.
TVP model – income
inequality and
redistribution – ratio
top10/bottom50

Country Local level Inequality coefficient H BS Q

Denmark 0.146* Time-varying 0.591 1.296 0.503
Iceland 0.058 Time-varying 0.880 1.199 0.941
Norway �0.201 Time-varying 1.808 1.626 1.557
Sweden 0.051* 1.740** 0.454 0.992 4.431
Greece �0.014 Time-varying 1.944 4.679 2.434
Italy �0.099 Time-varying 0.484 1.899 4.887
Portugal �0.046 Time-varying 1.543 0.131 2.648
Spain �0.059 Time-varying 0.612 0.677 0.659

Notes: *, **Indicates significance at 5 and 1% level. H, BS and Q entries are test values of the Koopman
et al. (1999) heteroskedasticity test, Doornik and Hansen (1994, 2008) normality test and the Ljung–Box
autocorrelation test, respectively
Source: Table created by authors
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of the dynamic multipliers. It can be seen how positive shocks in income inequality show a
greater impact on redistribution than unexpected decreases.

The existence of a long-run relationship between income inequality and redistribution is in
line with previous research. Although a positive association between higher levels of inequality
in income distribution and greater redistributive efforts has been found in previous research
(Borge and Rattsø, 2004; Granger et al., 2022; Jestl and List, 2023; Ostry et al., 2014), there are
also studies that have found evidence to the contrary (Grossmann, 2003; Rodríguez, 1999). The

Figure 3.
Time-varying impact
of income inequality

on redistribution
(TVP) – ratio top10/

bottom50
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obtained results may be indicating that the segments of the population that benefit the most
from the transfers are not necessarily those with a lower level of income but rather the middle
classes. Some previous studies point to the existence of this phenomenon (Anderson et al.,
2017), which highlights that to achieve a more equitable distribution of income, it is not enough
just to increase the tax level and the magnitude of the transfers but it is also necessary to put
special emphasis on the progressivity of taxes and on the type and ultimate recipient of the
transfers (Joumard et al., 2012).

Figure 3.
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Table 4.
NARDL
cointegration tests –
income inequality
and redistribution –
ratio top10/bottom50

Scandinavian countries Denmark Iceland Norway Sweden

Asymmetry – LR SR LR
INEQþ

t 0.080 0.072 0.376** 0.274**
INEQ�

t – 0.084 – 0.182**
Causality – 15.800** 63.170** –
Cointegration 0.830 1.610 12.600** 6.440*
SW 0.911 1292 0.108 �0.480
ARCH 9.580 3.571 6.168 6.636
Q 2.472 3.957 1.110 6.079

Mediterranean countries Greece Italy Portugal Spain
Asymmetry LR LR LR –
INEQþ

t 0.227** 0.160** 0.090* �0.008
INEQ�

t 0.200** �0.262** 0.055 –
Causality 12.770** – 13.340** –
Cointegration 6.080 6.840* 2.860 1.630
SW �0.348 0.769 0.308 0.755
ARCH 5.808 2.467 6.860 3.745
Q 1.912 1.074 1.243 3.334

Notes: *, **Indicates significance at 5 and 1% level. Entries in the “causality” row refer to Granger
causality and are the corresponding F test statistics for the null hypothesis of all lags of inequality being
insignificant. Entries in the “Cointegration” row are the corresponding F test statistics of the NARDL
cointegration test. Narayan (2005) small sample critical values were used. SW, ARCH and Q row entries are
test values of the Shapiro–Wilks normality test, Engle’s ARCH test and the Ljung-Box autocorrelation test
(respectively). Specifications with significant ARCH effects were estimated with HAC standard errors
Source: Table created by authors
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Overall, our results suggest the existence of a positive and significant relationship between
income inequality and redistribution. This evidence in favour of the MR hypothesis is in line
with previous research by Berg et al. (2018), Joumard et al. (2012) and Milanovic (2000), who
also found that redistributive efforts tend to be greater in countries with higher income
inequality. Furthermore, the similarity of the results obtained for both the Scandinavian and
Mediterranean countries is consistent with Borge and Rattsø’s (2004) claim – that a key
reason for the lack of support for the MR hypothesis in previous comparative empirical
studies could come from of the heterogeneity between the countries analysed. In addition,
we found that this nexus is time-varying, and that there is a predominance of positive over

Figure 4.
Impact of income

inequality on
redistribution

(NARDL) – ratio
top10/bottom50
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negative shocks of income inequality on redistribution. This result is particularly relevant
from an economic policy point of view, as sudden increases in income inequality could end
up generating greater social demand for redistribution.

6. Conclusions
To this day, and since the 1980s, income inequality is continuously rising in most developed
countries, especially in countries with higher per capita income. Mediterranean and
Scandinavian countries are no exception, in spite of being considered some of the least
unequal countries in terms of income.

This paper analysed the adjustment of government redistributive policies in
Scandinavian economies and the main Mediterranean countries in the European Union
following changes in income inequality over the period 1980–2021. We used two
complementary measures of inequality, to account for both the share of total income
accruing to top percentile income holders and a more general measure computed as the ratio
of the share of total income accruing to top decile income holders divided by that
accumulated by the bottom 50%.

Firstly, we observed that the intensity of redistributive policies in most of the
assessed economies was severely impacted by the 2008 financial crisis and
the subsequent European debt crisis. Redistribution showed a growing trajectory since
the 1980s up until the financial crisis, when it experienced a structural break, and then
either diminished or stabilised. Secondly, we found a mostly positive and time-varying
relationship between income inequality and redistributive measures. Although the
obtained results somewhat depend on the model specification and the chosen measure of
income inequality, we found minor differences in the obtained results between the
Scandinavian and Mediterranean economies. This last finding somehow suggests that
when homogeneous clusters of countries are analysed, it is more likely to find empirical
support for the MR hypothesis.

Finally, we used an alternative framework to test for the existence of asymmetries and
cointegration between both income inequality and redistribution. This approach allowed us
to account for the potential existence of non-linearities. We obtained either a significant
long-run relationship or short-run causality between income inequality and redistribution in
a vast majority of the observed economies. We found significant evidence that redistributive
measures in the form of taxes and government transfers react more intensively in an
upwards than a downwards direction. This last result is particularly relevant for
policymakers. Given that high increases in income inequality have been found to be
associated with a greater demand for the implementation of more redistributive policies,
these in turn could have long-term effects on potential economic growth. However, for taxes
and transfers to end up having an effective role in reducing income inequality, it is key to
combine an adequate design of fiscal policy – guaranteeing the progressivity of taxes and
the optimal type of transfers –with efficient measures against tax evasion.

The present study is not without limitations. The findings might have been influenced
by several biases derived from the measurement of income inequality and redistribution. In
connection with this, the aggregate nature of the data did not allow us to analyse potential
discrepancies between different socioeconomic groups. In addition, given the complex
interplay between the very diverse factors that affect redistribution additional potential
biases may have arisen. Finally, future researchers might consider applying dynamic
models and using alternative techniques to account for the potential non-linear relationships
between variables.
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