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Abstract

In this study, we assess the relationship between several tax items and consump-
tion and income inequality levels. For OECD countries between 1980 and 2015, we
use panel data techniques and find tax threshold values regarding inequality levels
and consumption. In particular, we obtain threshold values for social security con-
tributions between 9.50 and 11.80% (of GDP), for long-run consumptions, while
to promote a reduction in income inequalities we found a 15.51% share of social
security contributions over GDP, in both short- and long-term perspectives. Lastly,
our results would support higher taxes on firms, in GDP terms, to decrease income
inequalities, although that might hamper aggregate consumption.
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1 Introduction

Is there a correlation between tax structures regarding consumption and inequality
levels? This question arises from the extreme importance to understand and to con-
tribute with novelties for the effects of taxes on each variable. On the one hand, and
as trivially recognized, consumption is one of the most important concepts for eco-
nomic science. Consumption happens mostly through economic markets. However,
consumption can also lead to several economic disruptions, namely the non-inclu-
sion of several externalities—either positive or negative. On the other hand, income
inequalities are another subject that have been a recurrent subject over the past few
years. In fact, inequalities have been introduced as an explanatory variable for sev-
eral economic issues, as it is the case of economic growth. In fact, several econo-
mists point out inequalities as one of the most challenging dimensions in explaining
economic performance among countries.

Therefore, and aiming to study both variables, we opt to investigate them dynam-
ics related to fiscal policy. In detail, we investigate whether tax systems arrange-
ments can lead us to conclude for better tax designs to efficiently promote consump-
tion and to reduce income distribution inequalities. Furthermore, several sources
of taxation, such as on individual income and property, can lead to a reduction in
income inequalities, as mentioned by Piketty (2014). Other some studies, as Mo
(2000), Cingano (2014) and Ostry et al. (2014), highlight the positive linkage
between income inequality reduction and economic performance. Additionally, and
besides taxes being the privileged source to satisfy the financial needs for govern-
ment to conduct its policies, it also makes use of taxation in order to correct from
the economic disruptions regarding consumption and inequalities. Affecting the
price system, taxes are a really useful instrument for governments to stabilize eco-
nomic performance.

Summing up, our intention is to empirically assess the effects of tax structure,
from the ratio of revenues over the GDP of each tax source over consumption, meas-
ured by the households’ consumption (in GDP terms), and inequalities dynamics,
making use of Gini index. Moreover, we also try to assess nonlinear relationships
between taxes and both variables. This nonlinear assessment can lead us to find pos-
sible tax thresholds regarding each variable under research. In fact, while we hope
to find thresholds that can minimize or maximize the dynamics of each variable, we
also expect with this empirical exercise to provide empirical values for tax structures
to fiscal policy in order to promote household consumption and, on the other hand,
to decrease income inequalities. This provision of efficient macroeconomic tax sys-
tems can provide new insights to fiscal authorities to arrange their tax systems in
order to prioritize them in accordance with the desired fiscal policy goal.

Our article resorts to panel data techniques, covering all OECD countries, for the
period between 1980 and 2015. The article’s analysis is conducted for both short
and long run, by assessing tax items effects on both consumption and inequalities
in a yearly and a 5-year average, respectively. The results of our study provide some
thresholds regarding a subset of tax sources under analysis. In detail, and in what
respects consumption dynamics, while we found a maximizing threshold of 5.67%
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for taxes on firms income, we find a minimizing threshold for payroll taxes of 1.44%,
both thresholds for the short-run analysis, while we find a 11.80% of social security
contributions over GDP that maximizes consumption, only in long run. Regarding
inequalities, several thresholds are found. With the exception of individual income
taxes and taxes on goods and services in what are found thresholds that maximize
inequalities, the other tax source seems to present minimizing thresholds, which can
be useful to reduce inequalities.

The paper is structured as follows: Sect. 2 reviews the literature regarding taxa-
tion effects on both consumption and income inequality; Sect. 3 presents the meth-
odology employed, as well as the data and its sources; Sect. 4 reports and discusses
the results; and lastly, Sect. 5 provides our conclusions, some tax policy recommen-
dations as also to outline some possible lines of future research.

2 Literature review

The composition of taxation presents several challenges to public finance, as pointed
out by Boadway et al. (1994). In fact, the existence of several direct—indirect tax mix
can lead to different economic outcomes. Moreover, the authors analyse what source
of taxation—direct or indirect taxes—should be preferable in case of assuming tax
evasion hypothesis. Consequently, and by considering a nonlinear income tax and
a linear tax on commodity, the authors conclude that it should be given priority to
commodity taxation, by efficiency reasons. In accordance with this study, De Freitas
(2012) also evaluate inequality dynamics derived from taxation impacts: the authors
incorporate tax evasion features regarding income taxes to a classical Downsian
model to assess why unequal societies distribute less income among individuals,
despite larger proportion of low-income voters demanding more income. Conse-
quently, the authors found a non-monotonic correlation between redistribution and
inequality, and higher taxes on consumption are levied when there is a higher degree
of informal sector in what respects income taxation and, lastly, it is also found that
on developing countries, income tax plays a limited role to redistribution. In addi-
tion, while Mayeres and Proost (1997) whose authors develop an applied general
equilibrium model conclude that the externality tax level is not influenced by the
distributional features, Cremer et al. (2001) investigate both direct and indirect tax
structures. By incorporating some unobservable and heterogeneous features for indi-
viduals as productivity, it is concluded that that commodity taxation plays a crucial
role in fiscal policy, which differs from Atkinson—Stiglitz’s viewpoint.

In what respects the impact of taxation on economic growth, Arnold et al. (2011)
conduct an empirical analysis to assess those effects for 21 OECD countries over the
1971-2004 period. The main results achieved by the authors highlight that taxation
should be levied over consumption and property to favour growth. Moreover, and
despite the authors consider that it should be improved the income tax design, the
reduction in these taxes appears to be the most favourable to enhance growth. The
income tax reduction would allow to increase demand in low-income individuals, as
well as, to reduce income disparities.
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On the other hand, and as Piketty and Saez (2003) highlight, the existence of pro-
gressive income and estate tax systems has prevented a rapid recovery of the wealth
inequalities after the Great Depression and WWII, for the US case. In fact, and in
what concerns the taxation effects on inequality, Saez (2004) concludes that both
short- and long-term direct and progressive taxation is crucial for distributional pur-
poses. However, the author highlights that indirect taxes can complement the effect
of direct taxation in the short run for the reduction in inequalities. The difference
between the short- and long-term arises, mainly from the assumption that individ-
uals only adjust the labour supply in the short term. Moreover, Denvil and Peter
(2016) agree with Saez (2004). By assessing the impact of progressivity changes in
income tax systems and the effect of those changes on income inequality degree, the
authors found a positive relationship between the increase in tax progressivity and
the decrease in income inequality. However, the authors highlight the inverse nexus
between tax progressivity and efficiency cost in revenues collection.

Additionally, in accordance with previous studies, Clark and Lawson (2008) also
find that a higher degree of government interventionism on the economy is coun-
terproductive for redistribution objectives. Liu and Martinez-Vazquez (2015) evalu-
ate the impact linkage between economic growth and income disparities and that
outcome on the overall tax design. The study is conducted for a set of 150 devel-
oped and developing countries over 40 years resorting to panel data techniques. The
main founds of this study are generally in accordance with economic theory in the
sense that income taxation is related to income disparities decreasing. Moreover, the
authors also reflect that direct taxes can also play an important factor in macroeco-
nomic stability via automatic tax stabilizers.

Furthermore, while Adam et al. (2015) verify that, for a 75 sample of both devel-
oped and developing countries, high-income inequality countries rely more on capi-
tal taxes and, consequently, hamper both investment and economic growth, Pestel
and Sommer (2016) assess the effect for changing from labour income taxes to
consumption over labour supply and distribution effects for the German case. The
authors agree that the above-mentioned tax shift results in a regressive impact in
short-run labour supply. Moreover, Johansson (2016) also demonstrates that tax
shifts from income to consumption taxes have inequality reduction implications,
given the higher progressivity degree of income taxes when compared to other
tax sources; however, indirect taxes are less harmful for growth when compared to
income taxation. Additionally, Brys et al. (2016) emphasizes the need to assess the
overall tax system to evaluate its efficiency and equity effects to promote an inclu-
sive economic growth. In order to reduce the trade-off between the efficiency—equity
goals, the authors highlight the need for a higher tax progressivity and stimulate
higher efficiency in tax administrations, among others. Iosifidi and Mylonidis (2017)
assess the effects of capital, labour income and consumption taxes for redistribution
purposes. The authors find that increases in labour income and consumption taxes
prevent the reduction in inequality. However, and for redistributive purposes, it is
preferable to levy taxes on labour than on consumption.

In addition, Akgun et al. (2017) study the long-term impact of tax changes over
per capita GDP and income distribution for 34 OECD countries between 1980 and
2014, concluding for a positive effect on per capita income with income tax cuts,
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keeping the overall government size. Islam et al. (2018) study the impact of income
inequality on the personal income tax-to-GDP ratio. The analysis, conducted for 21
OECD countries for more than 140 years, reveals stronger effects of a decrease in
the income taxation proportion on GDP revenues on an increase in income inequali-
ties. In fact, the authors found a long-run elasticity of income tax to the Gini index
of almost -1.00, approximately. In conclusion, Yi (2012) introduces the effect of
the political system on income disparities and finds that high levels of taxation can
emphasize the democratization process, even with a higher degree of inequality.

In what respects the impact of taxation on consumption, several studies found
a negative relationship between taxation and consumption, namely Blanchard and
Perotti (2002), and Mountford and Uhlig (2009), among others. More specifically,
Romer and Romer (2010) analyse the exogenous tax increase on three types of con-
sumption items for the US case after WWII until the first decade of the twenty-first
century. They conclude that different types of consumption respond heterogeneously
to a tax increase. Yet, while consumption on both non-durables goods and services
decreases after a tax increase, the consumption on durable goods reacts more drasti-
cally to a tax growth (Carmignani 2008).

Lastly, Blanchard and Perotti (2002) show that, for the US economy after WWII
until the 1997, a tax increase leads to a reduction in all private consumption compo-
nents (a 1% increase in taxes implies a reduction of 0.36% in the private consump-
tion-to-GDP ratio). Alm and El-Ganainy (2013) highlight the detrimental effect of
VAT on consumption. In fact, the analysis conducted for 15 European countries
between 1961 and 2015 period shows that an increase in 1% of VAT decreases pri-
vate consumption, between 0.04% and 0.21%, in the short run, and 0.26% to more
than 1% in the long run.

3 Methodology and data

We consider that aggregate consumption and inequalities are functions of taxation,
i.e. C = F(T) and Ineq = F(T), where C represents the households’ consumption,
Ineq is the degree of income inequalities, and F(T) is a function of taxation structure
represented generically by the set 7. Those relations are formalized, for both con-
sumption and inequalities, in Eq. (1):

Yi,t = ai’l + ﬁO,i,tyi,l‘—l + 2 ﬁn,i,tTn,i,t + ﬂjxm + Vi + ’1! + £i,t’j = 1, Z,t = 1, ey T,
i=1,....N 1)

where ¥ = {Ci,,, Ineqi’t}, where C;, is household final consumption expenditures, in
percentage of GDP, Inegq;, is the income inequalities among individuals, y;,_; is the
one-lag real per capita GDP, 7, ;, represents the revenue of each tax source n, in
GDP term, X;, represents the set of control variables, v; and #, are, respectively, the
country- and time-specific effects and ;, is the error term of the white noise type.
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Additionally, we introduce a squared term for each tax component to evaluate the
existence of nonlinearity effects of tax structure on household’s consumption and
income inequalities as detailed in Eq. (2).

2
Y=o+ PoiYie + z Prnianis+ Z PoniaToiy + BXis + Vi + 1+ €14
t=1,...,T, i=1,...,N

@)
Therefore, and by deriving Eq. (2) in respect to each tax component, 7, ;,, as
expressed in Eq. (3), and then equalizing the derivative function to zero, as detailed
in Eq. (4), we can obtain each tax item threshold in respect to both consumption and
inequalities:

2
oY, (i, + BoiYie—t + X BrigTi+ X BoifT) + By + v+, + €;,)

()(Tn,i,t) O(Ti’[,fft>

3)

—Prnis
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0= ﬁl,n,i,z + 2ﬁ2,n,i,ffn,i,z < Tt = Zﬂz . 4
JLLLE

Furthermore, if we obtain a significant negative signal for f,;,, we have a con-
cave relationship between a tax item and the corresponding dependent variable (con-
sumption or inequalities), translating into a maximizing value for that tax source
on the variable under research. However, it is important to highlight that when we
achieve to a determined maximizing tax threshold on inequalities, we are reaching to
a threshold value, whose value means a maximization of income inequalities. On the
other hand, when we get a convex relationship through a positive coefficient for 4, ; ,
this means that those thresholds are minimizing household consumption or, in what
respects the study of inequality degree, those thresholds translate the share of tax
source revenues, as share of GDP, that can help to reduce inequalities among indi-
viduals income. Therefore, in the empirical results section when we get nonlinear
relations, we will highlight each coefficient to differentiate between maximum and
minimum threshold levels.

The model is estimated for a period between 1980 and 2015 and for the OECD
countries: Australia (AUS), Austria (AUT), Belgium (BEL), Canada (CAN), Chile
(CHL), Czech Republic (CZE), Denmark (DNK), Estonia (EST), Finland (FIN),
France (FRA), Germany (DEU), Greece (GRC), Hungary (HUN), Iceland (ISL),
Ireland (IRL), Israel (ISR), Italy (ITA), Japan (JPN), South Korea (KOR), Latvia
(LVA), Luxembourg (LUX), Mexico (MEX), the Netherlands (NLD), New Zealand
(NZL), Norway (NOR), Poland (POL), Portugal (PRT), Slovak Republic (SVK),
Slovenia (SVN), Spain (ESP), Sweden (SWE), Switzerland (CHE), Turkey (TUR),
United Kingdom (GBR) and United States (USA).

Regarding the set of exogenous and control variables, we have: GDP based on
purchasing-power-parity (PPP) per capita GDP (realgdppc) in thousands, output
gap in per cent of potential GDP (outputgap) and government debt-to-GDP ratio,
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which are all sourced from World Economic Outlook (IMF). In addition, taxes on
income, profits and capital gains of individuals (taxinc), taxes on income, profits
and capital gains of corporates (faxfirms), social security contributions (ssc), taxes
on payroll and workforce (taxpayroll), taxes on property (taxprop), taxes on goods
and services (faxvat), gross fixed capital formation (gfcf), current account balance
in GDP ratio (current), average hours worked (avg) and unemployment rates (unem)
are from OECD.Stats database.

Furthermore, we also consider additional variables as the deposit interest rate
(depositrate), net foreign direct investment-to-GDP ratio (foreigninvestment), the
GDP percentage of household final consumption expenditure (hconsggdp) and old
age dependency ratio, old (ageratioold) data retrieved from the World Development
Indicators (WDI).

From the Government Finance Statistics, we used data on the functional classi-
fication of government spending, specifically, government expenditures on general
public services (pubser), on defence (def), on public order and safety (pubor), on
economic affairs (eco), on environment protection (env), on housing and community
amenities (hou), on health (hea), on recreation, culture, and religion (cul), on educa-
tion (edu) and on social protection (socpro). Moreover, we construct two variables
based on functional public spending: (i) the so-called productive public expendi-
tures (proexp), resulting from the sum of public spending related to public services,
defence, public order and safety, economic affairs, environment protection, housing
and community amenities, health, and education, and unproductive public expendi-
tures (unproexp), calculated through the sum of recreation, culture, and religion and
social protection expenditures.

Based in Feenstra et al. (2015) data, we also use data for population in millions
(pop), the real total factor productivity (r¢fpna) and human capital index, based on
years of schooling and returns to education (hc). Finally, we take the liquid liabil-
ities-to-GDP ratio (llgdp) based on International Financial Statistics (IFS), IMF
and Gini index of inequality in equivalized household disposable income (ginidisp)
based in Solt (2016). Table 1 presents summary statistics for each variable.

In the empirical analysis, we used panel data techniques, namely by applying
OLS, OLS-fixed effects (FE), generalized method of moments (GMM) and robust
least squares (RLS) approaches. The estimations are run through the white diagonal
covariance matrix assumption, except for RLS. In addition, we estimate Eqgs. (1) and
(2) for both consumption and inequalities for short and long run, this last by apply-
ing a 5-year average for the respective dependent variables.

Regarding the analysis, tax items threshold values will only be discussed when
the tax items’ coefficients have statistical significance for both linear and nonlinear
tax regressors, for at least a 90% confidence interval.
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4 Results

4.1 Short-run impacts of taxation structure on aggregate consumption
and inequality dynamics

In what respects the short-term analysis of taxes on households’ aggregate consump-
tion, our results evidence that both types of public expenditures—productive and
unproductive—seem not to explain households’ consumption. In fact, this is a sur-
prising result since several studies point out a positive correlation between govern-
ment spending and households’ consumption, as highlighted, for example, in Gali
et al. (2007). Moreover, and following the previous variables, also the gross fixed
capital formation, human capital, unemployment rates appear to not have an influ-
ence on aggregate consumption on a shot-term basis.

On the other hand, while population growth, government debt and deposit rates
evidence a positive impact on households consumption, current account balances,
outputgap and money supply appear to have a contrary effect. In addition, some of
these effects need to accurately be investigated. In fact, we hoped that deposit rates
and unemployment rates had a countercyclical effect with consumption.

Regarding the linear effects of taxation on consumption, which can be observed
in equations (1), (3), (5) and (7), there are little evidences for tax items effects on
households’ consumption decisions, with the exception of taxes on firms, taxes on
payroll and workforce, and property taxation. Those tax items depict an expected
negative correlation with household consumption. However, and when we consider
nonlinear relationships between tax revenues’ structure and consumption, the results
led us to conclude for the existence of a two-tax item threshold: one for taxes on
payroll and workforce and another one for firm’s taxation. More specifically, there
is a minimizing threshold value of 1.44% for payroll taxes, and a 5.67% maximizing
threshold value for taxes on firm’s income with respect to household consumption.
These results lead us to conclude that to efficiently promote consumption, the rev-
enues from firms’ income should round almost 5.7% of GDP. Under or beyond that
value, fiscal authorities are reducing the incentives for households to consume. The
same logic can be applied to taxes on payroll, although inversely. In fact, by achiev-
ing a minimizing threshold for payroll taxes on consumption, and being aware the
negative linear impact of this tax source on consumption, fiscal authorities have an
incentive to not get revenues from this kind of taxes. The results of the above-men-
tioned analysis are presented in Table 2.

When we look for the obtained results on income inequalities, presented in
Table 3, we can conclude that increase in the average of hours worked as well as in
unemployment rates, population and total factor productivity growth, government
expenditures on defence, public order and safety, on housing, on culture activities,
old age dependency ratio and deposit rates exacerbates income disparities. In fact
and remembering that the higher the Gini index is, the higher are income inequali-
ties, positive signals as it was obtained for the above-mentioned variables evidence
an increment in income disparities among individuals.
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On the opposite side, human capital stock, government spending related to public
services, economic affairs, environment protection, health care, education and social
protection, besides investment growth, through gross fixed capital formation, as well
as foreign investment and household consumption evidence a procyclical movement
with reductions in income inequalities.

Revisiting the tax revenues’ effects on income disparities in the short run, the
results we reached 3 show a non-conclusive effect of income, payroll and property
taxation. However, a raise in the ratio of tax on firms-to-GDP revenues seems to
be beneficial to reduce inequality. We can draw the same conclusions for a raise in
social security contributions, while a raise in taxation of consumption of goods and
services has a positive and expected signal by worsening the gap between the richest
and the poorest individuals in the countries’ sample.

In what respects the existence of thresholds for several tax items, we have
obtained results for all tax sources. In particular, income taxes and consumption on
goods and services taxes show maximizing average values of 7.19% and 11.88%
of GDP, respectively. Therefore, those values maximize the gap between different
income individuals.

On the other hand, the maximizing threshold for income taxes leads us to con-
clude for a necessary further investigation. In fact, as trivially recognized, one of the
purposes of (progressive) income taxes is to promote a reduction in income dispari-
ties. By computing an unexpected maximizing threshold, we think that it would be
necessary to explore each income tax system and its design for all OECD countries,
since inefficient income tax systems conduct to a raise in income inequalities. In
addition, we also uncover minimizing values for all the other tax items: an aver-
age value of 7.46% for taxes on firms, 15.51% for social security contributions and,
lastly, a mean value of 1.01% and 1.56% for taxes on payroll and workforce and on
property, respectively. Therefore, fiscal authorities should promote to levy taxes on
these tax sources to reach the minimizing threshold values in order to get lower val-
ues for income inequalities.

4.2 Long-run impacts of taxation structure on aggregate consumption
and inequality dynamics

From a long-run perspective, our results regarding long-run effects on households
consumption, detailed in Table 4, evidence the same negligible effect of both pro-
ductive and unproductive type of government expenditures. In addition, while popu-
lation growth and government debt still remain the positive impact on consumption
over the long run, current account balance seems to have a detrimental impact on
long-run consumption and outputgap and monetary supply loses their significance
in long-run consumption explanation. On the other hand, unemployment rates, aver-
age hours actually worked and deposit rates show a positive correlation with house-
holds’ consumption in the long run.

@ Springer



346 SERIEs (2019) 10:337-364

Relatively to tax items’ revenues effects on consumption, and in what respects
the linear tax impacts, the raising of revenues over GDP from taxes from taxes on
goods and services evidences a positive signal, which is a counter-intuitive result.
In fact, in a future research we need to explore what economic channels can help us
to explain this relationship. Moreover, and similarly to short-run analysis, tax rev-
enues levied on firms income evidence the same negative impact on consumption,
although the effect seems to be stronger in the short run. In addition, also social
security contributions present the more detrimental impact on consumption dynam-
ics. In specific, an increase of 1% of this tax item revenue, as percentage of GDP,
implies a reduction of 0.3%, approximately, of household’s final consumption.

On the nonlinear tax effects analysis on households’ consumption on the long run,
we only find tax item threshold values for taxes on payroll and social security contri-
bution. Specifically, while we find a minimizing value of 1.30% for payroll taxes, as
a percentage of GDP, we find both maximizing and minimizing threshold values for
social security contributions. Regarding this last tax item, although the results show
a minimizing value of 9.50%, we also achieve a maximum value of 11.80%. There-
fore, we can conclude for an interval where the share of social contributions must be
set to promote, or not, household consumption by the fiscal authorities.

The long-run analysis of taxation structure on income inequalities shows a simi-
lar pattern as the one observed in the short-run analysis for nonlinear connections
between tax structures and household income gaps (see Table 5). In particular, with
exception of foreign investment, in which this variable seems to lose explanatory
power in the long-run income inequalities dynamics, all the other control variables
follow the same pattern as analysed in Sect. 4.1.

Analysing the linear impacts of taxes on income disparities, through regressions
(9), (11), (13) and (15) of Table 5, our results evidence that in long run the positive
impact of income taxes on income inequalities reduction is less strong when com-
pared with the short-run analysis. The same conclusion is valid for social security
contributions. On the other hand, the positive impact in income disparities growth
is found stronger for long run than in the short run for payroll taxes and for taxes on
consumption of goods and services. Lastly, the positive effect of property taxes in
promoting income disparities’ reduction is found more significantly in the long run.

Analysing the long-run tax thresholds, for income taxation and taxes on con-
sumption of goods and services, we find average maximizing values of 6.94% and
11.83%, respectively, and on average, meaning that converging the revenues in GDP
proportion of those tax items until the threshold values will exacerbate income dis-
parities. On the other hand, we find mean minimizing values of 7.80% for firm’s
taxation, 15.51% for social security contributions, and mean values of 1.00% and
1.53% for payroll and property taxes, respectively, which reduces the Gini index
coefficient. In fact, the results we reach help us to delineate more accurately best tax
designs regarding long-run income inequalities.

In sum and comparing the short- and long-run threshold values for each tax item
revenue with the mean values for the respective tax source revenue, registered for
the OECD sample between 1980 and 2015, we can retrieve for Table 6 some addi-
tional conclusions.
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First, and regarding the promotion of consumption, the revenues levied over
firms’ income should be reduced by almost 3% of GDP in short run, while we ver-
ify that it would be better for the fiscal policy to analyse the tax design in order to
increase revenues by almost 3.5% of GDP when comparing to the average value of
social security contributions (8.345%). In what respects payroll taxes, we can con-
clude that on one hand, there is no incentive in short run to increase the overall rev-
enues over the GDP of this tax source, since increasing it will lead to a decreasing
movement in consumption. On the other hand, in the long run the government may
levy more taxes from this source in order to promote households’ consumption.

In what respects income inequalities and the strategy that government should
have, we can also face the sample’s average values and conclude that in order to
promote lesser inequalities. In fact and excluding taxes from individuals’ income
and from goods and services, which are no incentive to promote a decreasing in
its revenues since it will lead to an increase in inequalities, we can state that pub-
lic authorities should make an effort to reduce tax revenues on property since it
would be beneficial for both short- and long-run income inequalities decreasing,
by approximately 0.2% of GDP. On the opposite side, all the revenues of the other
tax sources should be increased to promote a reduction in Gini index. In particular,
and to efficiently promote reduction in this index, revenues for firms’ income and
social security contributions have to increase by nearly 5% and 7.2%, respectively,
for both short and long run. In regard to payroll taxes, those revenues should also
be increased by almost 0.63% not only in short but also in the long run. Besides the
comparisons made between the achieved results for tax thresholds, we know that the
reality across countries varies a lot.

5 Conclusions

As recognized, the dynamics of consumption and inequalities are affected by tax
systems. The diversification of fiscal revenues composition can lead to different
economic outcomes, namely in those two economic aggregates. Therefore, in
this article we intended to analyse the impact of tax structures over households’
income and income disparities behaviour. Our empirical analysis was conducted
not only to analyse both short- and long-run effects, but also to understand
whether there were nonlinear impact of tax revenues over consumption and ine-
qualities. Moreover, and with respect to nonlinear effects of taxes on consump-
tion and income inequalities analysis, we have assessed the empirical threshold
values for the tax items considered in our study. In that sense, we have found
some limit values mainly for the relationship between taxes and inequality.

Our analysis resorts to panel data techniques, and it covers all OECD coun-
tries, between 1980 and 2015. Regarding consumption dynamics, our results
only support threshold values for tax revenues for firms’ income taxes, only in
short run, social security contributions for the long run. In addition, only reve-
nues from taxes on payroll and workforce evidence thresholds for both short and
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long run. In particular, we only find a minimizing threshold value for payroll
taxes, while we find a thresholds’ interval for social security contribution, i.e.
we computed both minimizing and maximizing social security revenues for long
run, highlighting an efficient interval of this kind of revenues, depending on the
fiscal goal.

In terms of the tax items effects on income disparities, measured by Gini
index dynamics, we find thresholds for all tax sources’ revenues and both short
and long run. In detail, our results point out minimizing effects on income dis-
parities for firms’ taxation, social security contributions and payroll and prop-
erty taxes, while consumption and personal income taxes seem to increase
income gaps. The possible surprising effect of income taxation as a negative fac-
tor for income disparities may have to do with the fact of an inefficient progres-
sive tax system, taxing several individual income sources in different ways that
increase income inequalities.

Regarding other variables’ effects on both consumption and inequalities
dynamics, our results point out several channels that can be deeply studied to
understand those impacts in consumption and inequalities, as are the cases of
current account balance, for consumption, and old age dependency ratio regard-
ing inequalities’ evolution, for example.

Finally, it is important to mention that we have provided a set of stylized,
empirical results, and not necessarily, recommendations based on optimal policy
schemes. Therefore, our results can be understood as a starting point for future
research on taxation and on its impact on several economic aggregates.
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Table 1 Summary statistics of the variables set for income, consumption and inequalities, 1980-2015

realgdppc taxinc taxfirms ssc taxpayroll taxprop taxvat
Mean 24.448 8.82 2.806 8.345 0.369 1.745 10.588
SD 14.313 4.635 1.5 4.981 0.728 1.003 3.046
Max 101.054 26.78 12.594 19.173 5.661 7.334 18.73
Min 2.184 0.873 0.261 0 0 0.074 2.979
Obs. 1195 1106 1106 1137 1137 1137 1137

hconsggdp proexp unproexp gfef pop he outputgap
Mean 56.382 27.536 16.71 23.161 33.531 3.02 -0.319
SD 7.069 4.24 4.837 4.091 52.235 0.435 2.85
Max 79.551 48.082 28.285 39.404 319.449 3.734 14911
Min 29.918 0.537 0 11.546 0.228 1.469 —11.437
Obs. 1174 586 586 1174 1173 1173 851

debt ligdp unem avg current depositrate rtfpna
Mean 55.728 72.91 7.349 1797.237 -0.578 9.253 0.941
SD 35.901 48.689 3.835 249.343 5.565 25.364 0.123
Max 242.113 399.11 27.467 2911 16.467 682.53 1.539
Min 3.664 6.865 1.854 1361.7 —23.201 -0.18 0.472
Obs. 943 1139 741 986 727 1055 1173

pubser def pubor eco eny hou hea
Mean 6.703 1.681 1.698 4.76 0.689 0.756 5.901
SD 2.274 1.333 0.44 1.763 0.346 0.44 1.686
Max 16.701 8.851 3.761 25.28 1.758 5411 9.123
Min 2.98 0 0.815 1.307 —0.284 —0.083 0.379
Obs. 585 586 585 585 583 585 585
cul edu socpro ageratioold foreigninvestment gini

Mean 1.176 5.394 15.562 20.094 3.645 30.44
SD 0.57 1.08 4.708 5.519 10.487 6.562
Max 3.63 8.116 26.18 42.653 252.308 51.17
Min 0.248 3.021 5.44 6.641 —58.323 18.18
Obs. 585 585 585 1260 1120 1172

For reasons of parsimony, the results of realgdppc are expressed in thousands of USD

@ Springer



SERIEs (2019) 10:337-364

350

+10°0) (860°0) (620°0) (610°0)
£920°0 TLO0 820°0— €10°0 Jraxn)
(I1¥¢°0) (9L0°0) (€89'1) (80S2) 1L0) (Is1°0) (Sst°0) (z01°0)
687°0— 1600 SECTT - 8%L0— 408! #+PTE0 TLI0— 980°0 waxvy
(601°0) (¥$8°0) (00T°0) 611°0)
9L0°0 829°0 680~ €500— cdoudxp;
(Y610 (380°0) (T08H) (€9L°0) (€¥0'1) (861°0) (z61°0) (380°0)
0€9°0— #xLTTO— ovLe— T€00— T6¥°1 1S1°0 1ST0— #xxLLT0— doudxpy
Ly1°0) (999°0) (68€°0) (291°0)
1200— W67 0— *8TL'0 901'0— 104€pdxvy
(09¢°0) (€L0°0) (0s6'1) (SL1D) (€06'0) (TS€°0) (90t°0) (380°0)
€200~ v0°0— €860 L8L0O— #+€60°T— x9€9°0— TLO0 +8ST°0— 1104€0dxD]
(900°0) (LT0°0) (¥0°0) (800°0)
100°0— L10°0 TLO0— S00°0 58
(001°0) (9€0°0) (06£°0) 9p1°1) or1n (9¢1°0) (s€1°0) (€50°0)
$10°0 $S00— LOT°0— 6£v°0— S8L1 8€0°0 0900~ ¥h0°0— oss
(Z10°0) (050°0) (810°0) (9100
#%€00°0— 800°0— S100— ST00— Sutitfx
(z$1°0) (850°0) (¥L9°0) (sTr'0) (€220 (6£1°0) S17°0) (0L0°0)
%1920 000~ 0100 €50°0— 0T 0— I L6T0 910°0— SuLLLfxv)
(300°0) (s01°0) (120°0) 010°0)
1000~ 9%0°0 2000 9000 UIXDY
Ly1°0) (5200 arsn (868°0) (€£'0) (0€1°0) (9L1°0) (€€0°0)
9%0°0 7200 019°0— 8670~ 00— €100— 801°0— 000 oupxm)
(000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0)
%0000 0000 0000 0000 0000 0000 #%000°0 0000 Zoddp3svau
(8) (03] 9) ©) ) (©) @ n
ST WIND 44-S10 ST10

uondwnsuod proyasnoy Uuo 2INJONIS UOTEXE) JO S)NSaI JoedwT UnJ-}I0ys JeauI[UOU pue Jeaul| g d|qel

pringer

As



351

SERIEs (2019) 10:337-364

(6£0°0) (L£00) (092°0) (S8+°0) (280°0) (080°0) (€50°0) (9%0°0)
#x001°0 %990°0 19¢€°0 990°0 L0°0 €L0°0 670°0 70°0 aajisodap
(L20°0) ($20°0) (T0€°0) (865°0) (0S0°0) (L¥0°0) (1¥0°0) (8€0°0)
#5x91°0— #xx0E1°0— €Ico— ero w4 CLT0— #5x0L1°0— #5x891°0— #5x09T°0— JuaLino
(100°0) (100°0) (100°0) (110°0) (€00°0) (£00°0) (100°0) (100°0)
0000 0000 2000 €000 #8000 ¥00°0 100°0 1000 Sap
(020°0) (810°0) (0S1°0) ($5€°0) (8+0°0) (8%0°0) (020°0) (810°0)
110°0 800°0 LLO'O L0'0— 9L0°0 00°0 8100 L00'0 woun
(€00°0) (€00°0) (600°0) (120°0) (800°0) (800°0) (#00°0) (€00°0)
€000— 0000 €100— €000~ #4000~ #5xL00°0— 000 — 2000— dpsj)
(€00°0) (€00°0) (L10°0) (#60°0) (010°0) (010°0) (#00°0) (€00°0)
€000 #%%800°0 8100 c100— 2000 800°0 %L00°0 #8000 Ziq0p
(¥20°0) (€20°0) (LET°0) (FL1°0) (150°0) (6¥0°0) (8€0°0) (9€0°0)
#%x860°0 — #5x6L0°0— 00— 6170°0 690°0— S90°0— #5x801°0— #%%860°0 — dvgndino
(6t€°0) (0ST°0) (8€02) (6vT'1) (089°1) (#86°1) (88€°0) (TLT0)
€61'0— LTT'0— LIT'C— £€88°0— S¥9'C Se8'l 690°0 611°0 oy
(9€1°0) «Lrro (€91 (6€€D) (650°S) (160°9) (@10 @10
%% C0E°0 #5x07¢°0 9TL0 L9T0— 1216 — w9 — #5:807°0 #xCPE0 (dod) So1
(0¥0°0) (2€0°0) (192°0) (Tr1°0) (LLO0) (9L0°0) (0L0°0) ($50°0)
0S0°0— 2100— ro— £€60°0 0t0°0 c100— 0100 1100 pofs
(1€0°0) (L20°0) (969°0) (826'1) (150°0) (#50°0) (#¥0°0) (#+0°0)
L00'0 €0°0 01C0— 90 L0°0 6L0°0 6200 1600 dxao1dun
(220°0) (120°0) (621°0) (LT6°0) (Lv0°0) (8%0°0) (0£0°0) (620°0)
8100 8000 900 — 8670 900 — 160°0— 1€0°0 €200 dxao.d
(920°0) (¥20°0) (1L1°0) (€¥1°0) (290°0) (190°0) ($£0°0) (9€0°0)
#%x598°0 #xxEL8°0 #%%C08°0 #%x816°0 #5x086°0 #%x% 0SS0 #%%198°0 #%x198°0 1=dp38suooy
(®) Ww 9) ©) (2] (€) @ (9]
STd WIND d4-S10 ST10

(ponunuoo) zs|qey

pringer

As



SERIEs (2019) 10:337-364

352

S[OAQ] SWIAI XB) P[OYSIY) WNWIUIW pue wnwixew ‘Afoansadsar ‘ssaxdxo
san[eA p[oq pue p[oq-uou A, *dONSHe]s UOSIBA—UIqIN Y} ST o0sneIs Ad 2L "onbruyoa) $TY Jo uondadxa ) Yim ‘AJIonsepadssolalay [enpIsal SWNSSe 0 JOpIO Ul pasn St
XIIJBUW 9OULLIBAOD [RUOSEIP UM T, "SI9YORIq UT dIE SIOLId PIEPUR)S 1SNqOI T, ‘K[9ANI0AdSAT ‘9T PUB %G ‘%] JO S[PAQ] Je 90ULOYTIUSTS [EONSHLIS JUISAIANY s PUR 45 4

e e Ice Ice e e e e 'Sq0

L U SSL'T 68’1 €E1'e SY1'e £96'1 176°1 jeis Md
8L0 89L°0 YL6'0 LE6'0 2660 1660 7860 786°0 o
- - IDAXD]

_ — — - - - - - do.dxp;
_ - - - %1 - - - 1104£pdxD]
- - - - - - - - oss
%LO°C _ _ - - - - - sutLifxnj
- - - - - ouIXD]

spjoysaiyi xn[

® w © © ) (© @ (m

-

e

o0

g

STH WIND 44-S70 $10 S
(ponunuod) zajqey Gl



353

SERIEs (2019) 10:337-364

(010°0) (L10°0) (T10°0) (910°0)
##x0L0°0— $20°0— #%x9€0°0— #%£€0'0— HPAXD)
(812°0) (€90°0) (08¢°0) (201°0) (SLT0) (001°0) (0z€'0) (¥60°0)
#x£099°T +10°0 8IS0 G800— s [LLO LTT0— #%% 0980 S00°0 IDaxv}
(880°0) (S¥1°0) (611°0) (1€1°0)
#5260 #5560 980°0 —e ey cdoadxv
(28¢°0) F1°0) (€19°0) (L81°0) (109°0) (€¥T°0) (S09°0) (L91°0)
#x8C6°0— #35xLEE0 w5 LOV € — %97€°0— L8S°0— £€80'0— ##x706'C— SN A doadxv;
(TS1°0) (152°0) (661°0) (6£2°0)
#35:%CL8"0 4780 #35x56L°0 w3 ECO"T fJ1044vdxny
(S9¢°0) (T11°0) (665°0) (€91°0) (€7°0) (L0¥'0) (€L5°0) (T91°0)
. T ##%L9S°0 w1897 — ##%129°0 w5 ST — 6S€°0— #5620 — #5%899°0 no4dvdxn;
(S00°0) (10°0) (€10°0) (800°0)
2000 +00°0 ##%8€0°0 2000— et
(280°0) (S€0°0) (I+1°0) (Tv0°0) (¥Te0) (Tero) F11°0) #0°0)
#3090~ #5x61€°0— #5%519°0— #35x70€°0— ws5exOLT T — #:56C°0— #5560 0— w5 L6C0— o88
(10°0) (€20°0) (L00°0) (S10°0)
##x£90°0 ##58C1°0 100 ##:280°0 Suntfxvy
(L11°0) (#50°0) (¢sT0) (080°0) (S11°0) (280°0) (S81°0) (9L0°0)
#5%056°0— s LLT0— #35:x0GL T — #5506 0— #xE€VC0— SLOO— #5xS0€ T — ##%86€°0— sut1yxoy
(200°0) (#00°0) (800°0) (€00°0)
#5%810°0— #5x0C0°0— ##x€C00°0— ##x010°0— U]
(€90°0) (8€0°0) (0001°0) (2S0°0) (SS1°0) (080°0) (260°0) (6+0°0)
#5x961°0 #3556V T°0— #35:%CSE0 080°0— #%8CE0 €000~ ##% 1800 #%6060°0— ouIxv]
(000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0)
#35x000°0 #35x000°0 #%x000°0 #%x000°0 #%x000°0 #%x000°0 #%x000°0 #%x000°0 Zoddp3svau
(®) w ()] (9] (2] (© @ (n
STI WIND d4-ST0 ST10

sanIenbaur aWooUT P[OYasSNOY UO 2INJONIS UOTIEXE) JO S)NSAI JoedwT UNJ-1I0ys JeQUITUOU PUR Jeaul] € d|qel

pringer

As



SERIEs (2019) 10:337-364

354

(190°0) (1,00 (L60°0) azcro (660°0) or1°0) (reT'0) 611°0)
#3:5GE0— +80°0— #5860 0— 8S1'0— LOT°0 181°0 #x9L00— Y91°0— pay
(L81°0) (9€2°0) (082°0) (€€1°0) (€S1°0) ($62°0) (2340 (8¢+°0)
s [LO'T #3:0SL°0 #%:068°0 079°0 0SC0 16€°0 #2L06°0 009°0 noy
(0£2°0) (€0€°0) (1¥€°0) (LSt'0) (0LT'0) (0£€°0) 91+°0) (99+°0)
w3 €CL0— #5056 C— #:188°0— #3:0S 1 C— 0€C0— 10— #2L56°0— #3860 C— aua
(6£0°0) (€50°0) (LS0"0) (#60°0) (2€0°0) (L20°0) (880°0) (660°0)
s LLT0— #3€€C0— #3060 0 — *€81°0— SP0'0— #L¥0°0— #0900 — #8000~ 029
(1o (1szo (aseo o11'0) (LETO) Lz o 811°0) (€€t'0)
#5x086°0 #5%L0SC #5x90L T #xx001°C 86C0— S0T0— w5V 1971 #5x050°C 1ognd
(8L0°0) (L80'0) (€€T'0) (821°0) Sy1°0) (081°0) or1°0) (€21°0)
#%x898°0 #5x V€0 T #0911 #5xECE T 9100— €S1'0— #5x080°T sk [V T Jop
(6¥0°0) (€90°0) (8L0°0) (€80°0) (190°0) (090°0) (080°0) (#80°0)
#5600 0~ sk [VE0— PPy 0— #5%0ES0— #3%C0C°0 #5xSLT°0 #5591V 0— #5xLES0— 4asqnd
(SsT'D (4 a0) (SLLD (196'D (L60'D) (€€TD (SL0D (6200
991’1 — 069°0— #3:766°S %LOL'E 1L0°0 9t0°0 #%%£€8'C #2191 pudfi
(9¢€°0) (80€°0) (9L5°0) (86€°0) (TL8°0) (Lov'1) (965°0) (20t'0)
#%%5609°C— #%%969°¢ — #xxEEO Y — #kxCLE S — LY00— 7980~ sk LTV — 5% ECLC— oy
(60°0) 110 Or1°0) (591°0) (sz8'D (86L°¢) 91°0) #91°0)
#%%x058°0 #5x0LY°0 #5xECL0 #5x799°0 wxxLVY'S oy #%x958°0 #%x9L9°0 (dod) So1
(610°0) (L20°0) (620°0) ($£0°0) (810°0) (1€0°0) (0£0°0) ($£0°0)
#%xSCL0 #%x8€1°0 #5xSCL°0 #5xVST°0 wxx 1170 %1170 5% [ST°0 w5k L0 waun
(100°0) (100°0) (100°0) (100°0) (100°0) (200°0) (100°0) (100°0)
#5xL00°0 #%x900°0 #5x700°0 #5x700°0 100°0— 1000 — #5x700°0 #5x700°0 Sap
(®) w ()] (9] (2] (© @ (n
ST WIND d4-S10 ST10

(ponunuoo) ¢ s|qey

pringer

As



355

SERIEs (2019) 10:337-364

ELLO 6€L°0 0€6°0 768°0 7660 0660 €60 €680 2
%9811 - - - %ILOT - %90°¢1l - 10AxXD]
%ST'T - %B6L'T - - - %TLT - doudxvy
%10°T - %00°T - %€0°T - %660 - [104&0dxD1
- - - - %ISST - - - oss
%YS'L - %LS89 - - - %96°L - Sut1yxn}
Visas - %088 - %ET'L - %6€°L - JUIXD}
spjoysaayy xpJ
(010°0) (€10°0) (910°0) (910°0) (910°0) (810°0) (¥10°0) (910°0)
#5x6000'0— #x8C00°0— #%x6090'0 — *1€0°0— 810°0— ¥10°0— ##x£50°0— #x9€0°0— dpsssuooy
(2200) (0£0°0) (€£0°0) (1%0°0) (0£0°0) (0S0°0) ($£0°0) (1%0°0)
0€00— wsex LTT0— #%180°0— #559T1 0 — 8000~ 1000— #1900~ #%901°0— o3
(S00°0) (L00°0) (L00°0) (900°0) (€00°0) (#00°0) (S00°0) (900°0)
€000— 000 — L00'0— *C10°0— 0000 1000 L00'0— *110°0— JudusaauiusIaL0f
(€20°0) (1€0°0) (¥€0°0) (S¥0°0) (¥20°0) (9€0°0) (5£0°0) (S¥0°0)
810°0— %5 180°0— ##x0C1°0 ##xLST°0 #xCS0'0— 6£0°0— #5xS1°0 ##x5ST°0 aagisodap
(810°0) (€20°0) (820°0) (2€0°0) (S£0°0) (€50°0) (1€0°0) (1€0°0)
#xxLLEQ #xx97€°0 #5xELC0 #%xL8C°0 #%x901°0 #x1C1°0 #%x16C°0 #5xV6C°0 plooyn.1asn
(620°0) ($£0°0) (€¥0°0) (6¥0°0) (S¥0°0) (990°0) (090°0) (8+0°0)
#xxLST°0— ##x06C°0— #5xxS9T°0— #%x59C0— #%xL8C0— sk [LT0— #%x861°0— #5xV8C0— o4ddos
(801°0) (€€1°0) (#91°0) (0LT°0) ov1°0) (S12°0) (881°0) (8L1°0)
#5xxS€E0— #kx[8L°0— #5xELS0— #%x089°0— LOT0 60C°0 #xSVP0— #%%x£99°0— npa
(10T°0) (ST o) (9ze0) (S8%'0) (€80 (4940) (1150 (98%°0)
#5x678" 1 #5:%9LCC %0950 #5x0LT T #5x1L6°0 7650 17S°0 #xCCLT md
(®) w ()] (9] (2] (© @ (n
ST WIND d4-S10 ST10

(ponunuoo) ¢ s|qey

pringer

As



SERIEs (2019) 10:337-364

356

S[OAQ] SWIA)T XB) P[OYSAIY) WNWIUTW pue wnwrxew ‘A[anoadsar ‘ssardxo

san[eA p[oq pue p[og-uou Y[, "oNsHE)s UOSIBA\—UIQIN( Y} ST o1SHeIS M( Y.L "onbruyod) ST Jo uondaoxa ay) yirm ‘AJonsepassoIs)ay [enpIsal SWnsse 0) I3pIo Ul pasn ST
XIIJEW Q0URLIEAOD [RUOSEIP 9)IYM AU, "SI9YOrIq UT dIE SIOLId PIEpUR)S )snqol Y[, "K[eAN0adsal ‘9T pue %G ‘90T JO S[OAJ] Je 20uedYIUSIS [BONSIEIS JUASAIANY s PUR 4se 4

19¢ 19¢ 09¢ 09¢ 19¢ 19¢ 19¢ 19¢ 'S0
'U L 6570 gee’o €9L°0 90 1€6°0 15€°0 JeIs Md
(® (03] () (© ) (© @ 4]

STd ININD q4-S710 ST10

(ponunuoo) ¢ s|qey

pringer

As



357

337-364

SERIEs (2019) 10

(£20°0) (T20'0) (605°0) (8LV'D) (6£0°0) (8€0°0) (920°0) (920°0)
€100 £00°0 PEI0— 02L0 0S0°0— 0S0°0— 8100 900°0 dxa01d
(LZ0°0) (S20°0) (6LY°0) 9v€°0) (¥50°0) (TS0°0) (€€0°0) (1€0°0)
%9780 #x%CV8°0 L19°0 #x:566°0 #x5: 87170 #x58SY°0 sx578L°0 #x5C08°0 TQ@%%WQQE\\
(510°0) (56T°0) (920°0) (L10°0)
1100 191°0 800°0 1200 D]
(65€°0) (6L0°0) (0z8'%) (005°9) (109°0) (621°0) (S6€°0) (Zo1'0)
2010- #+0L1°0 €SLT— 9TL1— 87T0 #5200 €970 +181°0 1DAXD]
((28%0)] (LLED) ©17°0) (€€1°0)
£91°0 90L'1 8170~ €510 cdoudxp;
(615°0) (260°0) (se8°€l) 626'1) LO'T) (S12°0) (L19°0) (000°0)
#:SSTT— *6L1°0— 816'6— €1€°0 978°0 0€T0— #£99€°1 = 0000 do.dxy
(S51°0) (080°7) (092°0) (sST°0)
#1970~ €861 — #7790 #9670~ dlodpdxoy
(8L£°0) (9L0°0) (9579) (929°6) (885°0) (1970 (8L£°0) (5L0°0)
9EH0 6110— 208°€ €99°1 — #559791 — 69€°0— 670 PLOO— j1046pdxD)
(900°0) (590°0) (1¥0°0) (L00°0)
$00°0 0500 *PLOT0— #+€10°0 et
(501°0) (8€0°0) (€v8°0) (LS0€) (S€0'1) (S¥1°0) (111°0) (LY0°0)
LETO— #xEET°0— 9070~ 6L0'T— *OVL'T 850°0— #LVT0— #£601°0— 288
(T10°0) (690°0) (910°0) #10°0)
6100— 0000 S100— 720°0— sutayfxvy
(091°0) (090°0) (586°0) (€L0°'1) 0TT'0) (L01°0) (181°0) (TLO'0) 4
951°0 %6600 — TIro- 120°0— 990°0— #xSLTO— TIT0 001°0— suLLfxv)
(600°0) 01€°0) +20°0) 010°0)
9000 9LT"0 2000 €100 U]
(S51°0) (920°0) (86T1) (6L£77) (LY 0) (201°0) #91°0) (0€0°0)
9110— €V0°0— 08T— 769°0— YIT0— PIT0— 01T0— €100— ouIxD)
(000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0)
#+000°0 000°0 000°0 0000 000°0 0000 #+000°0 #0000 1=oddp8vas
1) (S1) (28] (€1 (TN (I o1 ©)
ST INAD H4-ST10 S10

uondwnsuod proyasnoy uo 2INJONIs uonexe) Jo sjnsar joedw uni-3uof JeSUI[UOU pUE JBAUT] { d|qeL

pringer

As



337-364

SERIEs (2019) 10:

358

- - - - %0E'T - - - 11044pdxD]
- - - - %08°TT - %0S°6 - ass
- - - - - - - - sutifxny
- - - - - - - - ouIx}
spjoysaiyy xnJ
(1700 (8€0°0) (PLL'O) FLTT) (TLO'O) (€L0°0) (150°0) (6+0°0)
#xx0C1°0 #%x001°0 6650 061°0— 10070 #%x00C°0 550V 170 #x1C1°0 aagisodop
(820°0) (920°0) (#¥6°0) (€LS'T) (¥€0°0) (€€0°0) (€€0°0) (€€0°0)
010 — #xx£80°0— LIV 0— 8870 w0010 — 5591 10— 55597 10— wxx8E€1°0— JUILAND
(1000 (100°0) (2000 (820°0) (€00°0) (€000 (1000 (100°0)
100°0 0000 2000 L000 #%L00°0 €000 #%000°0 1000 3ap
(120°0) (610°0) (000%°0) 016'0) (8€0°0) (9€0°0) (Tz0'0) 0200
57070 +7€0°0 967°0 191°0— 1S0°0 120°0 #%%590°0 #xCP0°0 utoun
(€000 (€00°0) (2200 (550°0) (800°0) (800°0) (+00°0) (€00°0)
2000— 1000— Y10°0— 8000 €100— #x910°0— €000— €00'0— dpsj)
(€000 (€00°0) (S+0°0) (S+T°0) (600°0) (800°0) (¥00°0) (¥00°0)
#xxC10°0 #xx110°0 6£0°0 6¥00— 900°0 6000 #xx710°0 ##4710°0 “1q2p
(920'0) #20°0) (I17€°0) (18%°0) (€€0°0) (T€0'0) (T€0'0) (1€0°0)
€000— 9100 600°0— 86T°0 1¥0°0— LEO0— 1200— LT00— dvgindino
(L9€°0) (T97°0) (¥S8°S) (8560) (S8L°1) (08S'1) (LLE0) (857°0)
996°0— 69C0— w8y — PeeT— ##49L°G #%x956'Y #x1€8°0— SYT0— Y
(€¥1°0) (€21°0) (888°€) (8€€°€) (€¥€°€) (1sv°¢) (#S1°0) (FE1°0)
—yha #xx19€°0 90t'C 80L0— e~ LETO #x%5L90 #4:9870 (dod) 301
(200 (#€0°0) (LELO) (TLE0) (50°0) (1500 (1500 (€10°0) )
10°0 0v0°0 96T0— 90C°0 0L0°0 1€0°0 L00°0 0200 =pfs
(€€0°0) (620°0) (861'7) [(Z5N9) (8¥0°0) (2S00 (€v0°0) (LEO'0)
L10°0 %*150°0 €01 — L9Y'1 €00 000 LT00— 9200 dxaotdun
(C)9] (99 ((40) (€D (4] an (on (6)
ST IWIND q4-STO ST10

(ponunuoo) t 3|qey

pringer

As



359

SERIEs (2019) 10:337-364

S[QAQ] SWIAT XB) PIOYSAIY) WNWIUTW pue wnwrxewr ‘A[oanoadsar ‘ssardxo
san[eA pP[oq pue p[og-uou A J, "oNsnHels UoSIeA\—UIqIn( 3Y) ST o1sneIs M Y.L -onbruyod) §TY jo uondaoxs oyl s ‘AIoNsSepassoId)ay] [enpIsal SWNSSE 0) IIPIO Ul pasn ST
XIIJBW 90URLIBAOD [RUOSEIP A)TYM I, "SIOYOrIq UT I8 SIOLId PIBpuUR)s 1snqox Y], "A[oAN0adsar ‘94T pue 96 ‘90T JO S[OAJ] J& IUBIYTUSIS [OT)STIR)S JUSAIART 4y s PUR 4y ‘4

e e 1ce 1ce e e e e S0

Bu eu 8911 99T'1 PI8°1 9SL'T eST 98yl 'S Md

S9L0 L9L°0 806°0 590 £66°0 €660 9860 $86°0 A

- - - - - - - - 1DAXD)

- - - - - - - - doadxpy
()] ((99] (2] (€D @n an (on (6)
ST IWIND q4-ST0 S710

(ponunuoo) t 3|qey

pringer

As



SERIEs (2019) 10:337-364

360

(100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0) (100°0)
#xxL00°0 %9000 #xx700°0 #xx700°0 100°0— 0000 #xx£00°0 #xx700°0 3av
(010°0) (810°0) (T10°0) (S10°0)
##55L0°0— €200~ ##59€0°0— V€00~ P
(L17°0) (190°0) (SL£°0) (zoT°0) (SLT°0) (€L0°0) (TTe0) ($60°0)
#5xSYLT S100— 716°0 6900 — s#x[LLO 960'0— #%x768°0 L10°0 Ipaxp}
(880°0) (0S1°0) (611°0) (LET0)
#5589€°0 ##58€6°0 9800 567870 cdoadxp;
(18€°0) (zzro) (1L'0) (L8T1°0) (109°0) (821°0) (9%9°0) (L91°0)
#%xC08'0— #x08C°0 ##x0€€°€ — S0€0— L8S0— 160°0 #x%0€6'C— YI10— doudxpy
(TST'0) (9LT°0) (661°0) () 740)]
s CLLO #5C98°0 #5S6L°0 #50L6°0 fJ104dvdxv;
(59¢°0) 011°0) (859°0) (L91°0) (0€7°0) (861°0) (285°0) (#91°0)
#5xCSS T — #35x165°0 #6891 — #5xC79°0 #5xSY9 T — 6v1'0— sk PS8 — #5x00L°0 j104&pdxv)
(S00°0) (010°0) (€10°0) (800°0)
0000 €000 ##+8€0°0 Y000~ 58
(280°0) (¥£0°0) (LET0) (Tr0°0) (¥ze0) (290°0) (611°0) (6£0°0)
#5x8L50— #5x51€0— #5650 — ##x£0€°0— #5x0LT T — %5 1800~ #5%xL87'0— ##x000°0— J8s
(010°0) (620°0) (L00°0) (S10°0) )
$4x£50°0 54 CCL0 0100 54 CLO0 Nh:\iw&mg
L11'0) (€50°0) (982°0) (180°0) (S11°0) (0S0°0) (081°0) (0L0°0)
#x%£98°0— sxxL61°0— $x5:90L" T — sx5:017'0— #xEVC0— 200 #5061 — #xx88€°0— suLifxn)
(200°0) (¥00°0) (800°0) (€00°0)
#xx910°0— #xx810°0— #xx£C0°0— w5 L10°0— U]
(290°0) (8€0°0) (S01°0) (250°0) (SS1°0) (L¥0°0) (260°0) (L¥0°0)
97 1°0 #3507 10— w5 11€°0 6L0°0— #x8C€°0 €00 ##5£6T0 %9800 — JUIXD]
(000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0) (000°0)
#%x000°0 #%x000°0 #x000°0 #%x000°0 #%x000°0 #%x000°0 #%x000°0 #%x000°0 1=oddp8vas
(C20) (0] ((20) (€D @D an (on (6
ST ININD H4-S10 S710

senIenbaur swooUT PIOYAsSNOY UO 2INJONIS UOHEXE) JO S) NS Joedwt uni-3uo[ JEQUI[UOU PUE JBAUT] G d|qeL

pringer

As



361

SERIEs (2019) 10:337-364

(801°0) (1€1°0) (L81°0) (991°0) F1°0) (€11°0) (181°0) (S91°0)
#4565€°0— #4669°0 — #4%9L5°0— waxP L0~ LOT0 #x09C°0 #x£967°0— w34V CL0— npa
(10z°0) (157°0) (€65°0) 015°0) (€87°0) (S0£°0) (£65°0) (L0S0)
##:5C0°C ##581C°C 95+°0 #x69T°1 w45 1L6°0 #4006°0 €750 #x670'1 mo
(190°0) (L0'0) 9v1°0) (921°0) (660°0) (L60°0) ov1°0) (Tzro)
#401€°0— 8110~ #0600~ o910- LOT°0 #x67C°0 *€LT0— 9LT0— bay
(L81°0) (€€T°0) (15%°0) (9¢+°0) (€S1°0) (0L1°0) (I1++°0) (6£7°0)
#5060 #5::90L°0 *L6L°0 6850 0ST0 %*L0€°0 +0v8°0 1LS°0 noy
(62T°0) (662°0) (06£°0) ((S340)) (0LT°0) (¥81°0) (00¥°0) 9¢+°0)
#xxEETT — #%xE8LC— s C LT — #xx01€C— 0€C0— w5 [VS0— #5061 T — #x%xCEVC— Aaua
(6£0°0) (€50°0) (080°0) (€60°0) (T€0°0) (620°0) ($80°0) (960°0)
#5xL000— ##x1CC0— #5xLCC0— *LLT'O— SY0'0— #7600 — ##xSVC0— #x¥61°0— 099
(0€T0) (LLT0) (€Tr0) (I1zvo) (LET0) (881°0) O17°0) (€2v'0)
s0€TT #%::905°C #5876 T ##:5:69€C 86C0— 0€0°0 #4588 T #5xL0EC 1oqnd
(8L0°0) (980°0) (SLT'0) (S€1°0) (S¥1°0) ((S240)) (0ST°0) (Lz1r0) )
#%xx978°0 #5xLS0°] #5x0CC' | #%x08¢"] 910'0— 1S0°'0— s PEL] #xxE1E7] Jop
(6+0°0) (290°0) (980°0) (¥80°0) (190°0) (1+0°0) (280°0) (€80°0)
w45 1CC0— #4900 — #5:4E£97°0 — #9560 — #45C0C0 #458L1°0 s P PP 0— ##%x5L6°0— dasqnd
(€s1'D (ozr' D (8600 (L00D (L60°1) (966°0) (TLoo (L2000
LTY0— 9Tr'0 #8589 #x8SL'Y 1L0°0 S6¢°1 s#5CCE9Q %6861 pudfit
(s€€°0) (€0€°0) (689°0) (58¢°0) (TL8°0) (89L°0) (5550 (18¢°0)
#%x009°C— #xxVOL' € — #%xE08' Y — #xx[LEG— LY0'0— (34 40] #xxECEY — #x%xC81°G— BL)
(¥60°0) (S11°0) (TLT'0) (€91°0) (z8'D) (6v9'1) (€91°0) (6ST°0)
#%%xL8°0 #%x55S°0 #5xSVL0 #%xCL90 w5xLVYS #5x507°S #5xEL8°0 #%xL99°0 (dod) 301
(610°0) (920°0) (1€0°0) (S€0°0) (810°0) (L10°0) (€0°0) (#£0°0)
%7600 x5V C10 #x:S11°0 x5 EV1°0 sxx [ 1170 #x:901°0 #xx5E€1°0 sx5VST°0 woun
9n (98] (28] (€D (48] an (on 6
STI ININD d4-S10 ST10

(ponunuoo) g s|qey

pringer

As



SERIEs (2019) 10:337-364

362

S[OAQ] SWIA)T XB) P[OYSAIY) WNWIUTW pue wnwrxew ‘Aanoadsar ‘ssardxo
san[eA p[oq pue pjog-uou Y, "oNsHe)s UOSIEA\—UIqIN(T 3Y) ST oNSHEIS M UL "onbruyod) ST Jo uondaoxa ay) yim ‘AIonsepassoId)ay [enpIsal SWnsse 0) I3pIo Ul pasn SI
XIIJEW 90URLIEAOD [RUOSEIP 9)IYM A, "SIOYOrIq UT dIe SIOLId PIEpUR)S 1snqol Y[, "K[9A10adsal ‘9T pue %G ‘90T JO S[PAJ] Je 20urdYTIUSIS [BONISTIEIS JUASAIANY s PUR 4ie 4

9¢ 9¢ 19¢ 19¢ 9¢ 9¢ 9¢ 9¢ 'Sq0
eu eu LT9°0 9LE0 €9L°0 o'l 560 98¢0 jeiIs Md
98L°0 6vL°0 6260 968°0 2660 2660 €60 L680 2
%ETT - : - %IL 0T - %ST'ET - Ipaxv}
%60'T - %8L'T - - - BEL'T - doudxpy
%10'T - %860 - %EOT - %960 - T104dndxvy
- - - - IS ST - - - 88
%YL'8 - %669 - - - %9T'8 - sutyxv;
%98V - %98 - %ET'L - %yyL - JUuIxXD]
sploysaayl xn[,
(010°0) (€10°0) (S10°0) (910°0) (910°0) (910°0) (¥10°0) (910°0)
#xCC0'0— *CC0'0— #xx790°0— %8200~ 810°0— S100— #x4670°0— #xx5€0°0— dp3ssuooy
(220°0) (620°0) (L£00) (1+0°0) (0€0°0) (€20°0) (9€0°0) (1+0°0)
#$970'0— #6110~ ##€80°0— #559T1°0— 8000~ 120°0— #xVL0°0— - ofs
(S00°0) (L00°0) (S00°0) (900°0) (€00°0) (200°0) (S00°0) (900°0)
2000— €000~ 000 — 600°0— 000°0 100°0 9000 — 600°0— Juduis2auIuS1240f
(€20°0) (€0°0) (Tv0°0) (6+0°0) (¥20°0) (620°0) (0v0°0) (0S0°0)
8C00— #%x0L0°0— #xx9€1°0 #%xC91°0 #0500~ 00— #%x8S1°0 #%xC91°0 aiuajrsodap
(810°0) (220°0) (€€0°0) (2€0°0) (5€0°0) (820°0) (2€0°0) (1€0°0)
#%%99€°0 $x3:1€€°0 $xxSLT0 %0620 #xx901°0 #xx901°0 %9670 %6020 ploonun.ia3n
(820°0) (5€0°0) (650°0) (L¥0°0) (S+0°0) (8€0°0) (850°0) (9%0°0)
x5S T°0— s LLT0— $x:0LT°0— #xx85C0— $x5:L8C0— #xx90€°0— %0610 — #xx9LC0— 01d>0s
9n (98] (28] (€D (48] an (on 6
ST ININD d4-S10 ST10

(ponunuoo) g s|qey

pringer

As



SERIEs (2019) 10:337-364 363

Table 6 Summary of tax items threshold values for households’ consumption and inequalities

Consumption Inequalities Mean (%)

Short run (%) Long run (%) Short run (%) Long run (%)

taxinc - - 7.19 6.94 8.82
taxfirms 5.67 - 7.46 7.80 2.81
ssc - 9.50/11.80 15.51 15.51 8.35
taxpayroll 1.44 1.30 1.01 1.00 0.37
taxprop - - 1.56 1.53 1.75
taxvat - - 11.88 11.83 10.59

The non-bold and bold values presented in the short-run and long-run columns express, respectively,
the maximum and minimum threshold tax items levels. The values expressed in italics represent average
values
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