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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 T  . Those relations are formalized, for both con-
sumption and inequalities, in Eq. (1):

where Y =
{

Ci,t, Ineqi,t
}

 , where Ci,t is household final consumption expenditures, in 
percentage of GDP, Ineqi,t is the income inequalities among individuals, yi,t−1 is the 
one-lag real per capita GDP, �n,i,t represents the revenue of each tax source n, in 
GDP term, xi,t represents the set of control variables, �i and �t are, respectively, the 
country- and time-specific effects and �i,t is the error term of the white noise type.

(1)

Yi,t = �i,t + �0,i,tyi,t−1 +
∑

�n,i,t�n,i,t + �jxi,t + �i + �t + �i,t, j = 1, 2, t = 1,… , T ,

i = 1,… ,N
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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).

Therefore, and by deriving Eq.  (2) in respect to each tax component, �n,i,t , 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:

Furthermore, if we obtain a significant negative signal for �2,i,t , 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 �2,i,t , 
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, 

(2)

Yi,t = �i,t + �0,i,tyi,t−1 +
∑

�1,n,i,t�n,i,t +
∑

�2,n,i,t�
2

n,i,t
+ �jxi,t + �i + �t + �i,t,

t = 1,… ,T , i = 1,… ,N

(3)

��Yi,t

�
�

�n,i,t
� =

�
�

�i,t + �0,i,tyi,t−1 +
∑

�1,i,t�t +
∑

�2,i,t�
2

t
+ �ixi,t + �i + �t + �i,t

�

�

�

�i,t, �
2

i,t

� .

(4)0 = �1,n,i,t + 2�2,n,i,t�
∗
n,i,t

⇔ �∗
n,i,t

=
−�1,n,i,t

2�2,n,i,t
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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 (taxfirms), social security contributions (ssc), taxes 
on payroll and workforce (taxpayroll), taxes on property (taxprop), taxes on goods 
and services (taxvat), 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 (rtfpna) 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 Eqs. (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.



344	 SERIEs (2019) 10:337–364

1 3

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 Galí 
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.
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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

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

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 gfcf pop hc 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 14.911
Min 29.918 0.537 0 11.546 0.228 1.469 − 11.437
Obs. 1174 586 586 1174 1173 1173 851

debt llgdp 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 env 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 5.411 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



350	 SERIEs (2019) 10:337–364

1 3

Ta
bl

e 
2  

L
in

ea
r a

nd
 n

on
lin

ea
r s

ho
rt-

ru
n 

im
pa

ct
 re

su
lts

 o
f t

ax
at

io
n 

str
uc

tu
re

 o
n 

ho
us

eh
ol

d 
co

ns
um

pt
io

n

O
LS

O
LS

-F
E

G
M

M
R

LS

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

re
a
lg
d
p
p
c
−
1

0.
00

0
(0

.0
00

)
0.

00
0*

*
(0

.0
00

)
0.

00
0

(0
.0

00
)

0.
00

0
(0

.0
00

)
0.

00
0

(0
.0

00
)

0.
00

0
(0

.0
00

)
0.

00
0

(0
.0

00
)

0.
00

0*
(0

.0
00

)
ta
x
in
c

0.
00

4
(0

.0
33

)
−

 0.
10

8
(0

.1
76

)
−

 0.
01

3
(0

.1
30

)
−

 0.
13

0
(0

.4
33

)
−

 0.
25

8
(0

.8
98

)
−

 0.
61

0
(1

.5
11

)
0.

02
2

(0
.0

25
)

0.
04

6
(0

.1
47

)
ta
x
in
c
2

0.
00

6
(0

.0
10

)
0.

00
2

(0
.0

21
)

0.
04

6
(0

.1
05

)
−

 0.
00

1
(0

.0
08

)
ta
x
fi
rm

s
−

 0.
01

6
(0

.0
70

)
0.

29
7

(0
.2

15
)

−
 0.

39
3*

**
(0

.1
39

)
−

 0.
20

4
(0

.2
23

)
−

 0.
05

3
(0

.4
25

)
0.

01
0

(0
.6

74
)

−
 0.

04
0

(0
.0

58
)

0.
26

1*
(0

.1
52

)
ta
x
fi
rm

s2
−

 0.
02

5
(0

.0
16

)
−

 0.
01

5
(0

.0
18

)
−

 0.
00

8
(0

.0
50

)
−

 0.
02

3*
*

(0
.0

12
)

ss
c

−
 0.

04
4

(0
.0

53
)

−
 0.

06
0

(0
.1

35
)

0.
03

8
(0

.1
36

)
1.

78
5

(1
.1

10
)

−
 0.

43
9

(1
.1

46
)

−
 0.

10
7

(0
.3

90
)

−
 0.

05
5

(0
.0

36
)

0.
01

4
(0

.1
00

)
ss
c
2

0.
00

5
(0

.0
08

)
−

 0.
07

2
(0

.0
44

)
0.

01
7

(0
.0

27
)

−
 0.

00
1

(0
.0

06
)

ta
x
p
a
y
ro
ll

−
 0.

15
8*

(0
.0

88
)

0.
07

2
(0

.4
06

)
−

 0.
63

6*
(0

.3
52

)
−

 2.
09

3*
*

(0
.9

03
)

−
 0.

78
7

(2
.1

75
)

0.
98

3
(1

.9
50

)
−

 0.
04

4
(0

.0
73

)
−

 0.
02

3
(0

.3
60

)
ta
x
p
a
y
ro
ll
2

−
 0.

10
6

(0
.1

62
)

0.
72

8*
(0

.3
89

)
−

 0.
49

2
(0

.6
66

)
−

 0.
02

1
(0

.1
47

)
ta
x
p
ro
p

−
 0.

27
7*

**
(0

.0
88

)
−

 0.
25

1
(0

.4
92

)
0.

15
1

(0
.1

98
)

1.
49

1
(1

.0
43

)
−

 0.
03

2
(0

.7
63

)
−

 3.
74

0
(4

.8
02

)
−

 0.
22

7*
**

(0
.0

88
)

−
 0.

63
0

(0
.4

94
)

ta
x
p
ro
p
2

−
 0.

05
3

(0
.1

19
)

−
 0.

28
9

(0
.2

00
)

0.
62

8
(0

.8
54

)
0.

07
6

(0
.1

09
)

ta
x
va
t

0.
08

6
(0

.1
02

)
−

 0.
17

2
(0

.4
55

)
0.

32
4*

*
(0

.1
51

)
1.

01
2

(0
.7

14
)

−
 0.

74
8

(2
.5

08
)

−
 1.

53
5

(1
.6

83
)

0.
09

1
(0

.0
76

)
−

 0.
48

9
(0

.3
41

)
ta
x
va
t2

0.
01

3
(0

.0
19

)
−

 0.
02

8
(0

.0
29

)
0.

07
2

(0
.0

98
)

0.
02

6*
(0

.0
14

)



351

1 3

SERIEs (2019) 10:337–364	

Ta
bl

e 
2  

(c
on

tin
ue

d)

O
LS

O
LS

-F
E

G
M

M
R

LS

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

h
c
o
n
sg
g
d
p
−
1

0.
86

1*
**

(0
.0

36
)

0.
86

1*
**

(0
.0

35
)

0.
55

2*
**

(0
.0

61
)

0.
55

0*
**

(0
.0

62
)

0.
94

8*
**

(0
.1

43
)

0.
80

2*
**

(0
.1

71
)

0.
87

3*
**

(0
.0

24
)

0.
86

5*
**

(0
.0

26
)

p
ro
ex
p

0.
02

3
(0

.0
29

)
0.

03
1

(0
.0

30
)

−
 0.

05
1

(0
.0

48
)

−
 0.

04
6

(0
.0

47
)

0.
25

8
(0

.9
27

)
−

 0.
04

6
(0

.1
29

)
0.

00
8

(0
.0

21
)

0.
01

8
(0

.0
22

)
u
n
p
ro
ex
p

0.
05

1
(0

.0
44

)
0.

02
9

(0
.0

44
)

0.
07

9
(0

.0
54

)
0.

07
4

(0
.0

51
)

0.
64

2
(1

.9
28

)
−

 0.
21

0
(0

.6
96

)
0.

03
4

(0
.0

27
)

0.
00

7
(0

.0
31

)
g
fc
f −

1
0.

01
1

(0
.0

55
)

0.
01

0
(0

.0
70

)
−

 0.
01

2
(0

.0
76

)
0.

04
0

(0
.0

77
)

0.
09

3
(0

.1
42

)
−

 0.
12

2
(0

.2
61

)
−

 0.
01

2
(0

.0
32

)
−

 0.
05

0
(0

.0
40

)
lo
g
(p
o
p
)

0.
34

2*
*

(0
.1

42
)

0.
40

8*
**

(0
.1

42
)

−
 4.

64
2

(5
.0

91
)

−
 5.

12
1

(5
.0

59
)

−
 0.

26
7

(1
.3

39
)

0.
72

6
(1

.3
63

)
0.

34
0*

**
(0

.1
17

)
0.

39
2*

**
(0

.1
36

)
h
c

0.
11

9
(0

.2
72

)
0.

06
9

(0
.3

88
)

1.
83

5
(1

.9
84

)
2.

64
5

(1
.6

80
)

−
 0.

88
3

(1
.2

49
)

−
 2.

11
7

(2
.0

38
)

−
 0.

12
7

(0
.2

50
)

−
 0.

19
3

(0
.3

49
)

o
u
tp
u
tg
a
p

−
 0.

09
8*

**
(0

.0
36

)
−

 0.
10

8*
**

(0
.0

38
)

−
 0.

06
5

(0
.0

49
)

−
 0.

06
9

(0
.0

51
)

0.
04

9
(0

.1
74

)
−

 0.
04

1
(0

.1
37

)
−

 0.
07

9*
**

(0
.0

23
)

−
 0.

09
8*

**
(0

.0
24

)
d
e
b
t −

1
0.

00
8*

*
(0

.0
03

)
0.

00
7*

(0
.0

04
)

0.
00

8
(0

.0
10

)
0.

00
2

(0
.0

10
)

−
 0.

01
2

(0
.0

94
)

0.
01

8
(0

.0
17

)
0.

00
8*

**
(0

.0
03

)
0.

00
5

(0
.0

03
)

ll
g
d
p

−
 0.

00
2

(0
.0

03
)

−
 0.

00
4

(0
.0

04
)

−
 0.

02
7*

**
(0

.0
08

)
−

 0.
02

2*
**

(0
.0

08
)

−
 0.

00
3

(0
.0

21
)

−
 0.

01
3

(0
.0

09
)

0.
00

0
(0

.0
03

)
−

 0.
00

3
(0

.0
03

)
u
n
e
m

0.
00

7
(0

.0
18

)
0.

01
8

(0
.0

20
)

0.
04

0
(0

.0
48

)
0.

07
6

(0
.0

48
)

−
 0.

07
4

(0
.3

55
)

0.
07

7
(0

.1
50

)
0.

00
8

(0
.0

18
)

0.
01

1
(0

.0
20

)
a
vg

0.
00

1
(0

.0
01

)
0.

00
1

(0
.0

01
)

0.
00

4
(0

.0
03

)
0.

00
8*

*
(0

.0
03

)
0.

00
3

(0
.0

11
)

0.
00

2
(0

.0
01

)
0.

00
0

(0
.0

01
)

0.
00

0
(0

.0
01

)
c
u
rr
e
n
t

−
 0.

16
0*

**
(0

.0
38

)
−

 0.
16

8*
**

(0
.0

41
)

−
 0.

17
9*

**
(0

.0
47

)
−

 0.
17

2*
**

(0
.0

50
)

0.
13

2
(0

.5
98

)
−

 0.
21

3
(0

.3
02

)
−

 0.
13

9*
**

(0
.0

25
)

−
 0.

16
**

*
(0

.0
27

)
d
e
p
o
si
tr
a
te

0.
04

4
(0

.0
46

)
0.

04
9

(0
.0

53
)

0.
07

3
(0

.0
80

)
0.

07
4

(0
.0

82
)

0.
06

6
(0

.4
85

)
0.

36
1

(0
.2

60
)

0.
06

6*
(0

.0
37

)
0.

10
0*

*
(0

.0
39

)



352	 SERIEs (2019) 10:337–364

1 3

Ta
bl

e 
2  

(c
on

tin
ue

d)

O
LS

O
LS

-F
E

G
M

M
R

LS

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

Ta
x 

th
re

sh
ol

ds
 ta

xi
nc

–
–

–
–

–
–

–
–

 ta
xfi

rm
s

–
–

–
–

–
–

–
5.

67
%

 ss
c

–
–

–
–

–
–

–
–

 ta
xp

ay
ro

ll
–

–
–

1.
44
%

–
–

–
–

 ta
xp

ro
p

–
–

–
–

–
–

–
–

 ta
xv

at
–

–
–

–
–

–
–

–
R2

0.
98

4
0.

98
4

0.
99

1
0.

99
2

0.
93

7
0.

97
4

0.
76

8
0.

78
2

D
W

 st
at

1.
94

1
1.

96
3

2.
14

5
2.

13
3

1.
48

9
1.

75
5

n.
a.

n.
a.

O
bs

.
24

4
24

4
24

4
24

4
22

1
22

1
24

4
24

4

*,
 *

* 
an

d 
**

*R
ep

re
se

nt
 st

at
ist

ic
al

 si
gn

ifi
ca

nc
e 

at
 le

ve
ls

 o
f 1

0%
, 5

%
 a

nd
 1

%
, r

es
pe

ct
iv

el
y.

 T
he

 ro
bu

st 
st

an
da

rd
 e

rr
or

s a
re

 in
 b

ra
ck

et
s. 

Th
e 

w
hi

te
 d

ia
go

na
l c

ov
ar

ia
nc

e 
m

at
rix

 
is

 u
se

d 
in

 o
rd

er
 to

 a
ss

um
e 

re
si

du
al

 h
et

er
os

ce
da

sti
ci

ty
, w

ith
 th

e 
ex

ce
pt

io
n 

of
 R

LS
 te

ch
ni

qu
e.

 T
he

 D
W

 st
at

ist
ic

 is
 th

e 
D

ur
bi

n–
W

at
so

n 
st

at
ist

ic
. T

he
 n

on
-b

ol
d 

an
d 

bo
ld

 v
al

ue
s 

ex
pr

es
s, 

re
sp

ec
tiv

el
y,

 m
ax

im
um

 a
nd

 m
in

im
um

 th
re

sh
ol

d 
ta

x 
ite

m
s l

ev
el

s



353

1 3

SERIEs (2019) 10:337–364	

Ta
bl

e 
3  

L
in

ea
r a

nd
 n

on
lin

ea
r s

ho
rt-

ru
n 

im
pa

ct
 re

su
lts

 o
f t

ax
at

io
n 

str
uc

tu
re

 o
n 

ho
us

eh
ol

d 
in

co
m

e 
in

eq
ua

lit
ie

s

O
LS

O
LS

-F
E

G
M

M
R

LS

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

re
a
lg
d
p
p
c
−
1

0.
00

0*
**

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

ta
x
in
c

−
 0.

09
9*

*
(0

.0
49

)
0.

28
1*

**
(0

.0
92

)
−

 0.
00

3
(0

.0
80

)
0.

32
8*

*
(0

.1
55

)
−

 0.
08

0
(0

.0
52

)
0.

35
2*

**
(0

.1
00

0)
−

 0.
14

9*
**

(0
.0

38
)

0.
19

6*
**

(0
.0

63
)

ta
x
in
c
2

−
 0.

01
9*

**
(0

.0
03

)
−

 0.
02

3*
**

(0
.0

08
)

−
 0.

02
0*

**
(0

.0
04

)
−

 0.
01

8*
**

(0
.0

02
)

ta
x
fi
rm

s
−

 0.
39

8*
**

(0
.0

76
)

−
 1.

30
5*

**
(0

.1
85

)
−

 0.
07

5
(0

.0
82

)
−

 0.
24

3*
*

(0
.1

15
)

−
 0.

39
9*

**
(0

.0
80

)
−

 1.
75

9*
**

(0
.2

52
)

−
 0.

17
7*

**
(0

.0
54

)
−

 0.
95

0*
**

(0
.1

17
)

ta
x
fi
rm

s2
0.

08
2*

**
(0

.0
15

)
0.

01
(0

.0
07

)
0.

12
8*

**
(0

.0
23

)
0.

06
3*

**
(0

.0
1)

ss
c

−
 0.

29
7*

**
(0

.0
4)

−
 0.

52
9*

**
(0

.1
14

)
−

 0.
29

5*
*

(0
.1

22
)

−
 1.

17
9*

**
(0

.3
24

)
−

 0.
30

4*
**

(0
.0

42
)

−
 0.

61
5*

**
(0

.1
41

)
−

 0.
31

9*
**

(0
.0

35
)

−
 0.

62
2*

**
(0

.0
82

)
ss
c
2

−
 0.

00
2

(0
.0

08
)

0.
03

8*
**

(0
.0

13
)

0.
00

4
(0

.0
1)

0.
00

2
(0

.0
05

)
ta
x
p
a
y
ro
ll

0.
66

8*
**

(0
.1

62
)

−
 2.

02
9*

**
(0

.5
73

)
−

 0.
35

9
(0

.4
07

)
−

 1.
64

5*
**

(0
.4

3)
0.

62
1*

**
(0

.1
63

)
−

 1.
68

1*
**

(0
.5

99
)

0.
56

7*
**

(0
.1

12
)

−
 1.

76
1*

**
(0

.3
65

)
ta
x
p
a
y
ro
ll
2

1.
02

3*
**

(0
.2

39
)

0.
79

5*
**

(0
.1

99
)

0.
84

**
*

(0
.2

51
)

0.
87

2*
**

(0
.1

52
)

ta
x
p
ro
p

−
 0.

13
5

(0
.1

67
)

−
 2.

90
4*

**
(0

.6
05

)
−

 0.
08

3
(0

.2
43

)
−

 0.
58

7
(0

.6
01

)
−

 0.
32

6*
(0

.1
87

)
−

 3.
40

7*
**

(0
.6

13
)

0.
33

7*
**

(0
.1

24
)

−
 0.

92
8*

*
(0

.3
82

)
ta
x
p
ro
p
2

0.
84

5*
**

(0
.1

31
)

0.
08

6
(0

.1
19

)
0.

95
**

*
(0

.1
45

)
0.

39
2*

**
(0

.0
88

)
ta
x
va
t

0.
00

5
(0

.0
94

)
0.

86
2*

**
(0

.3
20

)
−

 0.
12

7
(0

.1
00

)
0.

77
1*

**
(0

.2
75

)
−

 0.
08

5
(0

.1
02

)
0.

51
8

(0
.3

80
)

0.
01

4
(0

.0
63

)
1.

66
0*

**
(0

.2
18

)
ta
x
va
t2

−
 0.

03
3*

*
(0

.0
16

)
−

 0.
03

6*
**

(0
.0

12
)

−
 0.

02
4

(0
.0

17
)

−
 0.

07
0*

**
(0

.0
10

)



354	 SERIEs (2019) 10:337–364

1 3

Ta
bl

e 
3  

(c
on

tin
ue

d)

O
LS

O
LS

-F
E

G
M

M
R

LS

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

a
vg

0.
00

4*
**

(0
.0

01
)

0.
00

4*
**

(0
.0

01
)

−
 0.

00
1

(0
.0

02
)

−
 0.

00
1

(0
.0

01
)

0.
00

4*
**

(0
.0

01
)

0.
00

4*
**

(0
.0

01
)

0.
00

6*
**

(0
.0

01
)

0.
00

7*
**

(0
.0

01
)

u
n
e
m

0.
17

1*
**

(0
.0

35
)

0.
15

1*
**

(0
.0

30
)

0.
11

3*
**

(0
.0

31
)

0.
11

1*
**

(0
.0

18
)

0.
15

4*
**

(0
.0

35
)

0.
12

5*
**

(0
.0

29
)

0.
13

8*
**

(0
.0

27
)

0.
12

5*
**

(0
.0

19
)

lo
g
(p
o
p
)

0.
67

6*
**

(0
.1

64
)

0.
85

6*
**

(0
.1

62
)

4.
12

2
5.

44
7*

**
0.

66
4*

**
0.

72
3*

**
0.

47
9*

**
0.

85
9*

**
(3

.7
58

)
(1

.8
25

)
(0

.1
65

)
(0

.1
46

)
(0

.1
16

)
(0

.0
94

)
h
c

−
 5.

12
3*

**
(0

.4
02

)
−

 4.
27

7*
**

(0
.5

56
)

−
 0.

86
2

(1
.4

07
)

−
 0.

04
7

(0
.8

72
)

−
 5.

37
2*

**
(0

.3
98

)
−

 4.
93

3*
**

(0
.5

76
)

−
 3.

69
6*

**
(0

.3
08

)
−

 2.
69

5*
**

(0
.3

36
)

rt
fp
n
a

4.
16

1*
*

(2
.0

29
)

5.
83

3*
**

(2
.0

75
)

0.
04

6
(2

.1
33

)
0.

07
1

(1
.0

97
)

3.
79

7*
(1

.9
61

)
5.

99
4*

**
(1

.7
75

)
−

 0.
69

0
(1

.4
4)

−
 1.

16
6

(1
.1

55
)

p
u
b
se
r

−
 0.

53
7*

**
(0

.0
84

)
−

 0.
41

6*
**

(0
.0

80
)

0.
17

5*
**

(0
.0

60
)

0.
20

2*
**

(0
.0

61
)

−
 0.

53
2*

**
(0

.0
83

)
−

 0.
44

4*
**

(0
.0

78
)

−
 0.

34
1*

**
(0

.0
63

)
−

 0.
22

9*
**

(0
.0

49
)

d
e
f

1.
24

1*
**

(0
.1

23
)

1.
08

0*
**

(0
.1

46
)

−
 0.

15
3

(0
.1

80
)

−
 0.

01
6

(0
.1

45
)

1.
32

3*
**

(0
.1

28
)

1.
16

9*
**

(0
.1

33
)

1.
03

4*
**

(0
.0

87
)

0.
86

8*
**

(0
.0

78
)

p
u
b
o
r

2.
05

0*
**

(0
.4

33
)

1.
61

4*
**

(0
.4

18
)

−
 0.

20
5

(0
.2

47
)

−
 0.

29
8

(0
.2

37
)

2.
19

0*
**

(0
.4

10
)

1.
70

6*
**

(0
.3

51
)

2.
59

7*
**

(0
.2

81
)

0.
98

0*
**

(0
.2

31
)

e
c
o

−
 0.

20
8*

*
(0

.0
99

)
−

 0.
26

0*
**

(0
.0

88
)

−
 0.

04
7*

(0
.0

27
)

−
 0.

04
5

(0
.0

32
)

−
 0.

18
3*

(0
.0

94
)

−
 0.

23
0*

**
(0

.0
57

)
−

 0.
23

3*
**

(0
.0

53
)

−
 0.

27
7*

**
(0

.0
39

)
e
n
v

−
 2.

29
3*

**
(0

.4
66

)
−

 0.
95

7*
*

(0
.4

16
)

−
 0.

14
1

(0
.3

30
)

−
 0.

23
0

(0
.2

70
)

−
 2.

15
9*

**
(0

.4
57

)
−

 0.
88

1*
*

(0
.3

41
)

−
 2.

95
9*

**
(0

.3
03

)
−

 0.
72

3*
**

(0
.2

30
)

h
o
u

0.
60

0
(0

.4
38

)
0.

90
7*

*
(0

.4
34

)
0.

39
1

(0
.2

95
)

0.
25

0
(0

.1
53

)
0.

62
0

(0
.4

33
)

0.
85

0*
**

(0
.2

80
)

0.
75

0*
**

(0
.2

36
)

1.
07

1*
**

(0
.1

87
)

h
e
a

−
 0.

16
4

(0
.1

19
)

−
 0.

27
6*

*
(0

.1
34

)
0.

18
1

(0
.1

46
)

0.
10

7
(0

.0
99

)
−

 0.
15

8
(0

.1
21

)
−

 0.
29

8*
**

(0
.0

97
)

−
 0.

08
4

(0
.0

71
)

−
 0.

35
5*

**
(0

.0
61

)



355

1 3

SERIEs (2019) 10:337–364	

Ta
bl

e 
3  

(c
on

tin
ue

d)

O
LS

O
LS

-F
E

G
M

M
R

LS

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

c
u
l

1.
12

2*
*

(0
.4

86
)

0.
54

1
(0

.5
11

)
0.

59
4

(0
.4

54
)

0.
97

1*
**

(0
.2

83
)

1.
27

0*
**

(0
.4

85
)

0.
56

0*
(0

.3
26

)
2.

27
6*

**
(0

.2
54

)
1.

84
9*

**
(0

.2
01

)

e
d
u

−
 0.

66
3*

**
(0

.1
78

)
−

 0.
44

5*
*

(0
.1

88
)

0.
20

9
(0

.2
15

)
0.

20
7

(0
.1

40
)

−
 0.

68
9*

**
(0

.1
70

)
−

 0.
57

3*
**

(0
.1

64
)

−
 0.

78
1*

**
(0

.1
33

)
−

 0.
33

5*
**

(0
.1

08
)

so
c
p
ro

−
 0.

28
4*

**
(0

.0
48

)
−

 0.
19

8*
**

(0
.0

60
)

−
 0.

27
1*

**
(0

.0
66

)
−

 0.
28

7*
**

(0
.0

45
)

−
 0.

26
5*

**
(0

.0
49

)
−

 0.
16

5*
**

(0
.0

43
)

−
 0.

29
0*

**
(0

.0
35

)
−

 0.
15

7*
**

(0
.0

29
)

a
g
e
ra
ti
o
o
ld

0.
29

4*
**

(0
.0

31
)

0.
29

1*
**

(0
.0

31
)

0.
12

1*
*

(0
.0

53
)

0.
10

6*
**

(0
.0

35
)

0.
28

7*
**

(0
.0

32
)

0.
27

3*
**

(0
.0

28
)

0.
34

6*
**

(0
.0

23
)

0.
37

7*
**

(0
.0

18
)

d
e
p
o
si
tr
a
te

0.
15

5*
**

(0
.0

45
)

0.
15

**
*

(0
.0

35
)

−
 0.

03
9

(0
.0

36
)

−
 0.

05
2*

*
(0

.0
24

)
0.

15
7*

**
(0

.0
45

)
0.

12
9*

**
(0

.0
34

)
−

 0.
08

1*
**

(0
.0

31
)

−
 0.

01
8

(0
.0

23
)

fo
re
ig
n
in
ve
st
m
e
n
t

−
 0.

01
1*

(0
.0

06
)

−
 0.

00
7

(0
.0

05
)

0.
00

1
(0

.0
04

)
0.

00
0

(0
.0

03
)

−
 0.

01
2*

(0
.0

06
)

−
 0.

00
7

(0
.0

07
)

−
 0.

00
4

(0
.0

07
)

−
 0.

00
3

(0
.0

05
)

g
fc
f

−
 0.

10
6*

*
(0

.0
41

)
−

 0.
06

1*
(0

.0
35

)
−

 0.
00

1
(0

.0
50

)
−

 0.
00

8
(0

.0
30

)
−

 0.
12

6*
**

(0
.0

41
)

−
 0.

08
1*

*
(0

.0
33

)
−

 0.
12

7*
**

(0
.0

30
)

−
 0.

03
0

(0
.0

22
)

h
c
o
n
sg
g
d
p

−
 0.

03
6*

*
(0

.0
16

)
−

 0.
05

3*
**

(0
.0

14
)

−
 0.

01
4

(0
.0

18
)

−
 0.

01
8

(0
.0

16
)

−
 0.

03
1*

(0
.0

16
)

−
 0.

06
9*

**
(0

.0
16

)
−

 0.
02

8*
*

(0
.0

13
)

−
 0.

02
9*

**
(0

.0
10

)
Ta

x 
th

re
sh

ol
ds

 ta
xi

nc
–

7.
39

%
–

7.
13

%
–

8.
80

%
–

5.
44

%
 ta

xfi
rm

s
–

7.
96
%

–
–

–
6.
87
%

–
7.
54
%

 ss
c

–
–

–
15
.5
1%

–
–

–
–

 ta
xp

ay
ro

ll
–

0.
99
%

–
1.
03
%

–
1.
00
%

–
1.
01
%

 ta
xp

ro
p

–
1.
72
%

–
–

–
1.
79
%

–
1.
18
%

 ta
xv

at
–

13
.0

6%
–

10
.7

1%
–

–
–

11
.8

6%
R
2

0.
89

3
0.

93
2

0.
99

0
0.

99
2

0.
89

4
0.

93
0

0.
73

9
0.

77
3



356	 SERIEs (2019) 10:337–364

1 3

*,
 *

* 
an

d 
**

*R
ep

re
se

nt
 st

at
ist

ic
al

 si
gn

ifi
ca

nc
e 

at
 le

ve
ls

 o
f 1

0%
, 5

%
 a

nd
 1

%
, r

es
pe

ct
iv

el
y.

 T
he

 ro
bu

st 
st

an
da

rd
 e

rr
or

s a
re

 in
 b

ra
ck

et
s. 

Th
e 

w
hi

te
 d

ia
go

na
l c

ov
ar

ia
nc

e 
m

at
rix

 
is

 u
se

d 
in

 o
rd

er
 to

 a
ss

um
e 

re
si

du
al

 h
et

er
os

ce
da

sti
ci

ty
, w

ith
 th

e 
ex

ce
pt

io
n 

of
 R

LS
 te

ch
ni

qu
e.

 T
he

 D
W

 st
at

ist
ic

 is
 th

e 
D

ur
bi

n–
W

at
so

n 
st

at
ist

ic
. T

he
 n

on
-b

ol
d 

an
d 

bo
ld

 v
al

ue
s 

ex
pr

es
s, 

re
sp

ec
tiv

el
y,

 m
ax

im
um

 a
nd

 m
in

im
um

 th
re

sh
ol

d 
ta

x 
ite

m
s l

ev
el

s

Ta
bl

e 
3  

(c
on

tin
ue

d)

O
LS

O
LS

-F
E

G
M

M
R

LS

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

D
W

 st
at

0.
35

1
0.

53
1

0.
62

2
0.

76
3

0.
33

5
0.

59
4

n.
a.

n.
a.

O
bs

.
36

1
36

1
36

1
36

1
36

0
36

0
36

1
36

1



357

1 3

SERIEs (2019) 10:337–364	

Ta
bl

e 
4  

L
in

ea
r a

nd
 n

on
lin

ea
r l

on
g-

ru
n 

im
pa

ct
 re

su
lts

 o
f t

ax
at

io
n 

str
uc

tu
re

 o
n 

ho
us

eh
ol

d 
co

ns
um

pt
io

n

O
LS

O
LS

-F
E

G
M

M
R

LS

(9
)

(1
0)

(1
1)

(1
2)

(1
3)

(1
4)

(1
5)

(1
6)

re
a
lg
d
p
p
c
−
1

0.
00

0*
(0

.0
00

)
0.

00
0*

**
(0

.0
00

)
0.

00
0

(0
.0

00
)

0.
00

0
(0

.0
00

)
0.

00
0

(0
.0

00
)

0.
00

0
(0

.0
00

)
0.

00
0

(0
.0

00
)

0.
00

0*
*

(0
.0

00
)

ta
x
in
c

−
 0.

01
3

(0
.0

30
)

−
 0.

21
0

(0
.1

64
)

−
 0.

11
4

(0
.1

02
)

−
 0.

21
4

(0
.4

75
)

−
 0.

69
4

(2
.3

79
)

−
 2.

50
2

(4
.2

98
)

−
 0.

04
3

(0
.0

26
)

−
 0.

11
6

(0
.1

55
)

ta
x
in
c
2

0.
01

3
(0

.0
10

)
0.

00
2

(0
.0

24
)

0.
17

6
(0

.3
10

)
0.

00
6

(0
.0

09
)

ta
x
fi
rm

s
−

 0.
10

0
(0

.0
72

)
0.

21
2

(0
.1

81
)

−
 0.

27
5*

*
(0

.1
07

)
−

 0.
06

6
(0

.2
20

)
−

 0.
02

1
(1

.0
73

)
−

 0.
11

2
(0

.9
85

)
−

 0.
09

9*
(0

.0
60

)
0.

15
6

(0
.1

60
)

ta
x
fi
rm

s2
−

 0.
02

2
(0

.0
14

)
−

 0.
01

5
(0

.0
16

)
0.

00
0

(0
.0

69
)

−
 0.

01
9

(0
.0

12
)

ss
c

−
 0.

10
9*

*
(0

.0
47

)
−

 0.
24

7*
*

(0
.1

11
)

−
 0.

05
8

(0
.1

45
)

1.
74

6*
(1

.0
35

)
−

 1.
07

9
(3

.0
57

)
−

 0.
20

6
(0

.8
43

)
−

 0.
13

3*
**

(0
.0

38
)

−
 0.

13
7

(0
.1

05
)

ss
c
2

0.
01

3*
*

(0
.0

07
)

−
 0.

07
4*

(0
.0

41
)

0.
05

0
(0

.0
65

)
0.

00
4

(0
.0

06
)

ta
x
p
a
y
ro
ll

−
 0.

07
4

(0
.0

75
)

0.
49

2
(0

.3
78

)
−

 0.
36

9
(0

.2
61

)
−

 1.
62

6*
**

(0
.5

88
)

−
 1.

66
3

(5
.6

76
)

3.
50

2
(6

.2
56

)
−

 0.
11

9
(0

.0
76

)
0.

43
6

(0
.3

78
)

ta
x
p
a
y
ro
ll
2

−
 0.

29
6*

(0
.1

55
)

0.
62

4*
*

(0
.2

60
)

−
 1.

38
3

(2
.0

80
)

−
 0.

26
1*

(0
.1

55
)

ta
x
p
ro
p

0.
00

0
(0

.0
00

)
−

 1.
36

6*
*

(0
.6

17
)

−
 0.

23
0

(0
.2

15
)

0.
84

6
(1

.0
74

)
0.

31
3

(1
.9

29
)

−
 9.

91
8

(1
3.

83
5)

−
 0.

17
9*

(0
.0

92
)

−
 1.

15
5*

*
(0

.5
19

)

ta
x
p
ro
p
2

0.
15

3
(0

.1
33

)
−

 0.
21

8
(0

.2
10

)
1.

70
6

(2
.3

77
)

0.
16

3
(0

.1
14

)
ta
x
va
t

0.
18

1*
(0

.1
02

)
−

 0.
26

3
(0

.3
95

)
0.

40
2*

**
(0

.1
29

)
0.

22
8

(0
.6

01
)

−
 1.

72
6

(6
.5

00
)

−
 2.

75
3

(4
.8

20
)

0.
17

0*
*

(0
.0

79
)

−
 0.

10
2

(0
.3

59
)

ta
x
va
t2

0.
02

1
(0

.0
17

)
0.

00
8

(0
.0

26
)

0.
16

1
(0

.2
95

)
0.

01
1

(0
.0

15
)

h
c
o
n
sg
g
d
p
−
1

0.
80

2*
**

(0
.0

31
)

0.
78

4*
**

(0
.0

33
)

0.
45

8*
**

(0
.0

52
)

0.
44

8*
**

(0
.0

54
)

0.
99

5*
**

(0
.3

46
)

0.
61

7
(0

.4
79

)
0.

84
2*

**
(0

.0
25

)
0.

82
6*

**
(0

.0
27

)
p
ro
ex
p

0.
00

6
(0

.0
26

)
0.

01
8

(0
.0

26
)

−
 0.

05
0

(0
.0

38
)

−
 0.

05
0

(0
.0

39
)

0.
72

0
(2

.4
78

)
−

 0.
13

4
(0

.5
09

)
0.

00
3

(0
.0

22
)

0.
01

3
(0

.0
23

)



358	 SERIEs (2019) 10:337–364

1 3

Ta
bl

e 
4  

(c
on

tin
ue

d)

O
LS

O
LS

-F
E

G
M

M
R

LS

(9
)

(1
0)

(1
1)

(1
2)

(1
3)

(1
4)

(1
5)

(1
6)

u
n
p
ro
ex
p

0.
02

6
(0

.0
37

)
−

 0.
01

7
(0

.0
43

)
0.

04
0

(0
.0

52
)

0.
03

4
(0

.0
48

)
1.

46
7

(5
.0

54
)

−
 1.

02
3

(2
.1

98
)

0.
05

1*
(0

.0
29

)
0.

01
7

(0
.0

33
)

g
fc
f −

1
0.

02
0

(0
.0

43
)

0.
00

7
(0

.0
51

)
0.

03
1

(0
.0

51
)

0.
07

0
(0

.0
55

)
0.

20
6

(0
.3

72
)

−
 0.

25
6

(0
.7

37
)

0.
04

0
(0

.0
34

)
0.

01
4

(0
.0

42
)

lo
g
(p
o
p
)

0.
48

6*
**

(0
.1

34
)

0.
67

5*
**

(0
.1

54
)

0.
23

7
(3

.4
51

)
−

 1.
34

6
(3

.3
43

)
−

 0.
70

8
(3

.3
38

)
2.

40
6

(3
.8

88
)

0.
36

1*
**

(0
.1

23
)

0.
47

7*
**

(0
.1

43
)

h
c

−
 0.

24
5

(0
.2

58
)

−
 0.

83
1*

*
(0

.3
77

)
4.

95
6*

**
(1

.5
80

)
5.

76
**

*
(1

.7
85

)
−

 1.
35

4
(2

.9
58

)
−

 4.
84

2
(5

.8
54

)
−

 0.
26

9
(0

.2
62

)
−

 0.
56

6
(0

.3
67

)
o
u
tp
u
tg
a
p

−
 0.

01
7

(0
.0

31
)

−
 0.

02
1

(0
.0

32
)

−
 0.

03
7

(0
.0

32
)

−
 0.

04
1

(0
.0

33
)

0.
25

8
(0

.4
81

)
−

 0.
00

9
(0

.3
41

)
0.

01
6

(0
.0

24
)

−
 0.

00
3

(0
.0

26
)

d
e
b
t −

1
0.

01
4*

**
(0

.0
04

)
0.

01
4*

**
(0

.0
04

)
0.

00
9

(0
.0

08
)

0.
00

6
(0

.0
09

)
−

 0.
04

9
(0

.2
45

)
0.

03
9

(0
.0

45
)

0.
01

1*
**

(0
.0

03
)

0.
01

2*
**

(0
.0

03
)

ll
g
d
p

−
 0.

00
3

(0
.0

03
)

−
 0.

00
3

(0
.0

04
)

−
 0.

01
6*

*
(0

.0
08

)
−

 0.
01

3
(0

.0
08

)
0.

00
8

(0
.0

55
)

−
 0.

01
4

(0
.0

22
)

−
 0.

00
1

(0
.0

03
)

−
 0.

00
2

(0
.0

03
)

u
n
e
m

0.
04

2*
*

(0
.0

20
)

0.
06

5*
**

(0
.0

22
)

0.
02

1
(0

.0
36

)
0.

05
1

(0
.0

38
)

−
 0.

16
1

(0
.9

10
)

0.
29

6
(0

.4
00

0)
0.

03
4*

(0
.0

19
)

0.
04

5*
*

(0
.0

21
)

a
vg

0.
00

1
(0

.0
01

)
0.

00
2*

*
(0

.0
01

)
0.

00
3

(0
.0

03
)

0.
00

7*
*

(0
.0

03
)

0.
00

7
(0

.0
28

)
0.

00
2

(0
.0

02
)

0.
00

0
(0

.0
01

)
0.

00
1

(0
.0

01
)

c
u
rr
e
n
t

−
 0.

13
8*

**
(0

.0
33

)
−

 0.
14

6*
**

(0
.0

33
)

−
 0.

11
6*

**
(0

.0
33

)
−

 0.
12

0*
**

(0
.0

34
)

0.
48

8
(1

.5
73

)
−

 0.
41

7
(0

.9
44

)
−

 0.
08

3*
**

(0
.0

26
)

−
 0.

10
4*

**
(0

.0
28

)
d
e
p
o
si
tr
a
te

0.
12

1*
*

(0
.0

49
)

0.
14

2*
**

(0
.0

51
)

0.
20

0*
**

(0
.0

73
)

0.
20

1*
**

(0
.0

72
)

−
 0.

19
0

(1
.2

74
)

0.
59

9
(0

.7
74

)
0.

10
0*

**
(0

.0
38

)
0.

12
9*

**
(0

.0
41

)
Ta

x 
th

re
sh

ol
ds

ta
xi

nc
–

–
–

–
–

–
–

–
ta

xfi
rm

s
–

–
–

–
–

–
–

–
ss

c
–

9.
50
%

–
11

.8
0%

–
–

–
–

ta
xp

ay
ro

ll
–

–
–

1.
30
%

–
–

–
–



359

1 3

SERIEs (2019) 10:337–364	

Ta
bl

e 
4  

(c
on

tin
ue

d)

O
LS

O
LS

-F
E

G
M

M
R

LS

(9
)

(1
0)

(1
1)

(1
2)

(1
3)

(1
4)

(1
5)

(1
6)

ta
xp

ro
p

–
–

–
–

–
–

–
–

ta
xv

at
–

–
–

–
–

–
–

–

R
2

0.
98

5
0.

98
6

0.
99

3
0.

99
3

0.
65

2
0.

90
8

0.
76

7
0.

76
5

D
W

 st
at

1.
48

6
1.

53
4

1.
75

6
1.

81
4

1.
26

6
1.

16
8

n.
a.

n.
a.

O
bs

.
24

4
24

4
24

4
24

4
22

1
22

1
24

4
24

4

*,
 *

* 
an

d 
**

* 
re

pr
es

en
t s

ta
tis

tic
al

 s
ig

ni
fic

an
ce

 a
t l

ev
el

s 
of

 1
0%

, 5
%

 a
nd

 1
%

, r
es

pe
ct

iv
el

y.
 T

he
 ro

bu
st 

st
an

da
rd

 e
rr

or
s 

ar
e 

in
 b

ra
ck

et
s. 

Th
e 

w
hi

te
 d

ia
go

na
l c

ov
ar

ia
nc

e 
m

at
rix

 
is

 u
se

d 
in

 o
rd

er
 to

 a
ss

um
e 

re
si

du
al

 h
et

er
os

ce
da

sti
ci

ty
, w

ith
 th

e 
ex

ce
pt

io
n 

of
 R

LS
 te

ch
ni

qu
e.

 T
he

 D
W

 st
at

ist
ic

 is
 th

e 
D

ur
bi

n–
W

at
so

n 
st

at
ist

ic
. T

he
 n

on
-b

ol
d 

an
d 

bo
ld

 v
al

ue
s 

ex
pr

es
s, 

re
sp

ec
tiv

el
y,

 m
ax

im
um

 a
nd

 m
in

im
um

 th
re

sh
ol

d 
ta

x 
ite

m
s l

ev
el

s



360	 SERIEs (2019) 10:337–364

1 3

Ta
bl

e 
5  

L
in

ea
r a

nd
 n

on
lin

ea
r l

on
g-

ru
n 

im
pa

ct
 re

su
lts

 o
f t

ax
at

io
n 

str
uc

tu
re

 o
n 

ho
us

eh
ol

d 
in

co
m

e 
in

eq
ua

lit
ie

s

O
LS

O
LS

-F
E

G
M

M
R

LS

(9
)

(1
0)

(1
1)

(1
2)

(1
3)

(1
4)

(1
5)

(1
6)

re
a
lg
d
p
p
c
−
1

0.
00

0*
**

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

0.
00

0*
*

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

0.
00

0*
**

(0
.0

00
)

ta
x
in
c

−
 0.

08
6*

(0
.0

47
)

0.
25

3*
**

(0
.0

92
)

0.
04

3
(0

.0
47

)
0.

32
8*

*
(0

.1
55

)
−

 0.
07

9
(0

.0
52

)
0.

31
1*

**
(0

.1
05

)
−

0.
14

0*
**

(0
.0

38
)

0.
14

6*
*

(0
.0

62
)

ta
x
in
c
2

−
0.

01
7*

**
(0

.0
03

)
−

 0.
02

3*
**

(0
.0

08
)

−
 0.

01
8*

**
(0

.0
04

)
−

 0.
01

6*
**

(0
.0

02
)

ta
x
fi
rm

s
−

 0.
38

8*
**

(0
.0

70
)

−
 1.

19
0*

**
(0

.1
80

)
0.

02
4

(0
.0

50
)

−
 0.

24
3*

*
(0

.1
15

)
−

 0.
41

0*
**

(0
.0

81
)

−
 1.

70
6*

**
(0

.2
86

)
−

 0.
19

7*
**

(0
.0

53
)

−
 0.

86
3*

**
(0

.1
17

)

ta
x
fi
rm

s2
0.

07
2*

**
(0

.0
15

)
0.

01
0

(0
.0

07
)

0.
12

2*
**

(0
.0

29
)

0.
05

3*
**

(0
.0

10
)

ss
c

−
 0.

29
0*

**
(0

.0
39

)
−

 0.
48

7*
**

(0
.1

19
)

−
 0.

28
1*

**
(0

.0
62

)
−

 1.
17

9*
**

(0
.3

24
)

−
 0.

30
3*

**
(0

.0
42

)
−

 0.
59

4*
**

(0
.1

37
)

−
 0.

31
5*

**
(0

.0
34

)
−

 0.
57

8*
**

(0
.0

82
)

ss
c
2

−
 0.

00
4

(0
.0

08
)

0.
03

8*
**

(0
.0

13
)

0.
00

3
(0

.0
10

)
0.

00
0

(0
.0

05
)

ta
x
p
a
y
ro
ll

0.
70

0*
**

(0
.1

64
)

−
 1.

85
4*

**
(0

.5
82

)
−

 0.
14

9
(0

.1
98

)
−

 1.
64

5*
**

(0
.4

30
)

0.
64

2*
**

(0
.1

67
)

−
 1.

68
9*

*
(0

.6
58

)
0.

59
1*

**
(0

.1
10

)
−

 1.
55

2*
**

(0
.3

65
)

ta
x
p
a
y
ro
ll
2

0.
97

0*
**

(0
.2

40
)

0.
79

5*
**

(0
.1

99
)

0.
86

2*
**

(0
.2

76
)

0.
77

2*
**

(0
.1

52
)

ta
x
p
ro
p

−
 0.

11
4

(0
.1

67
)

−
 2.

93
0*

**
(0

.6
46

)
0.

09
1

(0
.1

28
)

−
 0.

58
7

(0
.6

01
)

−
 0.

30
5

(0
.1

87
)

−
 3.

33
0*

**
(0

.7
1)

0.
28

0*
*

(0
.1

22
)

−
 0.

80
2*

*
(0

.3
81

)

ta
x
p
ro
p
2

0.
84

9*
**

(0
.1

37
)

0.
08

6
(0

.1
19

)
0.

93
8*

**
(0

.1
50

)
0.

36
8*

**
(0

.0
88

)
ta
x
va
t

0.
01

7
(0

.0
95

)
0.

89
4*

**
(0

.3
22

)
−

 0.
05

6
(0

.0
73

)
0.

77
1*

**
(0

.2
75

)
−

 0.
06

9
(0

.1
02

)
0.

51
4

(0
.3

75
)

−
 0.

01
5

(0
.0

61
)

1.
74

5*
**

(0
.2

17
)

ta
x
va
t2

−
 0.

03
4*

*
(0

.0
15

)
−

 0.
03

6*
**

(0
.0

12
)

−
 0.

02
3

(0
.0

18
)

−
 0.

07
5*

**
(0

.0
10

)
a
vg

0.
00

4*
**

(0
.0

01
)

0.
00

3*
**

(0
.0

01
)

0.
00

0
(0

.0
01

)
−

 0.
00

1
(0

.0
01

)
0.

00
4*

**
(0

.0
01

)
0.

00
4*

**
(0

.0
01

)
0.

00
6*

**
(0

.0
01

)
0.

00
7*

**
(0

.0
01

)



361

1 3

SERIEs (2019) 10:337–364	

Ta
bl

e 
5  

(c
on

tin
ue

d)

O
LS

O
LS

-F
E

G
M

M
R

LS

(9
)

(1
0)

(1
1)

(1
2)

(1
3)

(1
4)

(1
5)

(1
6)

u
n
e
m

0.
15

4*
**

(0
.0

34
)

0.
13

5*
**

(0
.0

3)
0.

10
6*

**
(0

.0
17

)
0.

11
1*

**
(0

.0
18

)
0.

14
3*

**
(0

.0
35

)
0.

11
5*

**
(0

.0
31

)
0.

12
4*

**
(0

.0
26

)
0.

09
4*

**
(0

.0
19

)
lo
g
(p
o
p
)

0.
66

7*
**

(0
.1

59
)

0.
87

3*
**

(0
.1

63
)

5.
40

5*
**

(1
.6

49
)

5.
44

7*
**

(1
.8

25
)

0.
67

2*
**

(0
.1

63
)

0.
74

5*
**

(0
.1

72
)

0.
55

5*
**

(0
.1

15
)

0.
87

**
*

(0
.0

94
)

h
c

−
 5.

18
2*

**
(0

.3
81

)
−

 4.
32

3*
**

(0
.5

55
)

0.
14

3
(0

.7
68

)
−

 0.
04

7
(0

.8
72

)
−

 5.
37

1*
**

(0
.3

85
)

−
 4.

89
3*

**
(0

.6
89

)
−

 3.
79

4*
**

(0
.3

03
)

−
 2.

60
9*

**
(0

.3
35

)
rt
fp
n
a

4.
98

9*
*

(2
.0

27
)

6.
32

2*
**

(2
.0

72
)

1.
39

5
(0

.9
96

)
0.

07
1

(1
.0

97
)

4.
75

8*
*

(2
.0

07
)

6.
85

8*
**

(2
.0

98
)

0.
42

6
(1

.4
20

)
−

 0.
41

7
(1

.1
53

)
p
u
b
se
r

−
 0.

57
5*

**
(0

.0
83

)
−

 0.
44

4*
**

(0
.0

82
)

0.
17

8*
**

(0
.0

41
)

0.
20

2*
**

(0
.0

61
)

−
 0.

55
6*

**
(0

.0
84

)
−

 0.
46

3*
**

(0
.0

86
)

−
 0.

32
6*

**
(0

.0
62

)
−

 0.
22

1*
**

(0
.0

49
)

d
e
f

1.
31

3*
**

(0
.1

27
)

1.
13

4*
**

(0
.1

50
)

−
 0.

05
1

(0
.1

35
)

−
 0.

01
6

(0
.1

45
)

1.
38

0*
**

(0
.1

35
)

1.
22

0*
**

(0
.1

75
)

1.
05

7*
**

(0
.0

86
)

0.
84

6*
**

(0
.0

78
)

p
u
b
o
r

2.
30

7*
**

(0
.4

23
)

1.
88

5*
**

(0
.4

16
)

0.
03

0
(0

.1
88

)
−

 0.
29

8
(0

.2
37

)
2.

36
9*

**
(0

.4
21

)
1.

94
8*

**
(0

.4
23

)
2.

50
6*

**
(0

.2
77

)
1.

13
0*

**
(0

.2
30

)
e
c
o

−
 0.

19
4*

*
(0

.0
96

)
−

 0.
24

5*
**

(0
.0

85
)

−
 0.

05
4*

(0
.0

29
)

−
 0.

04
5

(0
.0

32
)

−
 0.

17
7*

(0
.0

93
)

−
 0.

22
7*

**
(0

.0
80

)
−

 0.
22

1*
**

(0
.0

53
)

−
 0.

20
7*

**
(0

.0
39

)
e
n
v

−
 2.

43
2*

**
(0

.4
36

)
−

 1.
15

9*
**

(0
.4

00
)

−
 0.

54
1*

**
(0

.1
84

)
−

 0.
23

0
(0

.2
70

)
−

 2.
31

0*
**

(0
.4

35
)

−
 1.

11
2*

**
(0

.3
90

)
−

 2.
78

3*
**

(0
.2

99
)

−
 1.

13
3*

**
(0

.2
29

)
h
o
u

0.
57

1
(0

.4
39

)
0.

84
0*

(0
.4

41
)

0.
30

7*
(0

.1
70

)
0.

25
0

(0
.1

53
)

0.
58

5
(0

.4
36

)
0.

79
7*

(0
.4

51
)

0.
70

6*
**

(0
.2

33
)

0.
90

5*
**

(0
.1

87
)

h
e
a

−
 0.

17
6

(0
.1

22
)

−
 0.

27
3*

(0
.1

40
)

0.
24

9*
*

(0
.0

97
)

0.
10

7
(0

.0
99

)
−

 0.
16

2
(0

.1
26

)
−

 0.
29

0*
*

(0
.1

46
)

−
 0.

11
8*

(0
.0

7)
−

 0.
31

0*
**

(0
.0

61
)

c
u
l

1.
04

9*
*

(0
.5

07
)

0.
52

3
(0

.5
33

)
0.

90
0*

**
(0

.3
05

)
0.

97
1*

**
(0

.2
83

)
1.

16
9*

*
(0

.5
10

)
0.

45
6

(0
.5

33
)

2.
21

8*
**

(0
.2

51
)

2.
02

5*
**

(0
.2

01
)

e
d
u

−
 0.

72
4*

**
(0

.1
65

)
−

 0.
49

6*
**

(0
.1

81
)

0.
26

0*
*

(0
.1

13
)

0.
20

7
(0

.1
4)

−
 0.

71
4*

**
(0

.1
66

)
−

 0.
57

6*
**

(0
.1

87
)

−
 0.

69
9*

**
(0

.1
31

)
−

 0.
35

9*
**

(0
.1

08
)



362	 SERIEs (2019) 10:337–364

1 3

Ta
bl

e 
5  

(c
on

tin
ue

d)

O
LS

O
LS

-F
E

G
M

M
R

LS

(9
)

(1
0)

(1
1)

(1
2)

(1
3)

(1
4)

(1
5)

(1
6)

so
c
p
ro

−
 0.

27
6*

**
(0

.0
46

)
−

 0.
19

9*
**

(0
.0

58
)

−
 0.

30
6*

**
(0

.0
38

)
−

 0.
28

7*
**

(0
.0

45
)

−
 0.

25
8*

**
(0

.0
47

)
−

 0.
17

0*
**

(0
.0

59
)

−
 0.

27
7*

**
(0

.0
35

)
−

 0.
15

5*
**

(0
.0

28
)

a
g
e
ra
ti
o
o
ld

0.
29

9*
**

(0
.0

31
)

0.
29

6*
**

(0
.0

32
)

0.
10

6*
**

(0
.0

28
)

0.
10

6*
**

(0
.0

35
)

0.
29

0*
**

(0
.0

32
)

0.
27

5*
**

(0
.0

33
)

0.
33

1*
**

(0
.0

22
)

0.
36

6*
**

(0
.0

18
)

d
e
p
o
si
tr
a
te

0.
16

2*
**

(0
.0

50
)

0.
15

8*
**

(0
.0

40
)

−
 0.

02
2

(0
.0

29
)

−
 0.

05
2*

*
(0

.0
24

)
0.

16
2*

**
(0

.0
49

)
0.

13
6*

**
(0

.0
42

)
−

 0.
07

9*
**

(0
.0

3)
−

 0.
02

8
(0

.0
23

)
fo
re
ig
n
in
ve
st
m
e
n
t

−
 0.

00
9

(0
.0

06
)

−
 0.

00
6

(0
.0

05
)

0.
00

1
(0

.0
02

)
0.

00
0

(0
.0

03
)

−
 0.

00
9

(0
.0

06
)

−
 0.

00
4

(0
.0

05
)

−
 0.

00
3

(0
.0

07
)

−
 0.

00
2

(0
.0

05
)

g
fc
f

−
 0.

11
4*

**
(0

.0
41

)
−

 0.
07

4*
*

(0
.0

36
)

−
 0.

02
1

(0
.0

23
)

−
 0.

00
8

(0
.0

30
)

−
 0.

12
6*

**
(0

.0
41

)
−

 0.
08

3*
*

(0
.0

37
)

−
 0.

11
9*

**
(0

.0
29

)
−

 0.
04

6*
*

(0
.0

22
)

h
c
o
n
sg
g
d
p

−
 0.

03
5*

**
(0

.0
16

)
−

 0.
04

9*
**

(0
.0

14
)

−
 0.

01
5

(0
.0

16
)

−
 0.

01
8

(0
.0

16
)

−
 0.

02
8*

(0
.0

16
)

−
 0.

06
4*

**
(0

.0
15

)
−

 0.
02

2*
(0

.0
13

)
−

 0.
02

2*
*

(0
.0

10
)

Ta
x 

th
re

sh
ol

ds
 ta

xi
nc

–
7.

44
%

–
7.

13
%

–
8.

64
%

–
4.

56
%

 ta
xfi

rm
s

–
8.
26
%

–
–

–
6.
99
%

–
8.
14
%

 ss
c

–
–

–
15
.5
1%

–
–

–
–

 ta
xp

ay
ro

ll
–

0.
96
%

–
1.
03
%

–
0.
98
%

–
1.
01
%

 ta
xp

ro
p

–
1.
73
%

–
–

–
1.
78
%

–
1.
09
%

 ta
xv

at
–

13
.1

5%
–

10
.7

1%
–

.
–

11
.6

3%

R
2

0.
89

7
0.

93
2

0.
99

2
0.

99
2

0.
89

6
0.

92
9

0.
74

9
0.

78
6

D
W

 st
at

0.
38

6
0.

55
4

1.
04

2
0.

76
3

0.
37

6
0.

62
7

n.
a.

n.
a.

O
bs

.
36

2
36

2
36

2
36

2
36

1
36

1
36

2
36

2

*,
 *

* 
an

d 
**

*R
ep

re
se

nt
 st

at
ist

ic
al

 si
gn

ifi
ca

nc
e 

at
 le

ve
ls

 o
f 1

0%
, 5

%
 a

nd
 1

%
, r

es
pe

ct
iv

el
y.

 T
he

 ro
bu

st 
st

an
da

rd
 e

rr
or

s a
re

 in
 b

ra
ck

et
s. 

Th
e 

w
hi

te
 d

ia
go

na
l c

ov
ar

ia
nc

e 
m

at
rix

 
is

 u
se

d 
in

 o
rd

er
 to

 a
ss

um
e 

re
si

du
al

 h
et

er
os

ce
da

sti
ci

ty
, w

ith
 th

e 
ex

ce
pt

io
n 

of
 R

LS
 te

ch
ni

qu
e.

 T
he

 D
W

 st
at

ist
ic

 is
 th

e 
D

ur
bi

n–
W

at
so

n 
st

at
ist

ic
. T

he
 n

on
-b

ol
d 

an
d 

bo
ld

 v
al

ue
s 

ex
pr

es
s, 

re
sp

ec
tiv

el
y,

 m
ax

im
um

 a
nd

 m
in

im
um

 th
re

sh
ol

d 
ta

x 
ite

m
s l

ev
el

s



363

1 3

SERIEs (2019) 10:337–364	

References

Adam A, Kammas P, Lapatinas A (2015) Income inequality and the tax structure: evidence from devel-
oped and developing countries. J Comp Econ 43(1):138–154

Akgun O, Cournède B, Fournier JM (2017) The effects of the tax mix on inequality and growth. Paris: 
OECD Working Papers, No 1447, OECD Publishing. https​://doi.org/10.1787/c57ea​a14-en

Alm J, El-Ganainy A (2013) Value-added taxation and consumption. Int Tax Public Finance 
20(1):105–128

Arnold JM, Brys B, Heady C, Johansson Å, Schwellnus C, Vartia L (2011) Tax policy for economic 
recovery and growth. Econ J 550:F59–F80

Blanchard O, Perotti R (2002) An empirical characterization of the dynamic effects of changes in govern-
ment spending and taxes on output. Q J Econ 117(4):1329–1368

Boadway R, Marchand M, Pestieau P (1994) Towards a theory of the direct-indirect tax mix. J Public 
Econ 55(1):71–88

Brys B, Perret S, Thomas A, O’Reilly P (2016) Tax design for inclusive economic growth. Paris: OECD 
Taxation Working Papers, No. 26, OECD Publishing, https​://dx.doi.org/10.1787/5jlv7​4ggk0​g7-en

Carmignani F (2008) The impact of fiscal policy on private consumption and social outcomes in Europe 
and the CIS. J Macroecon 30(1):575–598

Cingano F (2014) Trends in income inequality and its impact on economic growth. OECD Publishing, 
Paris. https​://doi.org/10.1787/18151​99X

Clark JR, Lawson RA (2008) The impact of economic growth, tax policy and economic freedom on 
income inequality. J Private Enterp 24(1):21–31

Cremer H, Pestieau P, Rochet JC (2001) Direct versus indirect taxation: the design of the tax structure 
revisited. Int Econ Rev 42(3):781–800

De Freitas J (2012) Inequality, the politics of redistribution and the tax mix. Public Choice 
151(3/4):611–630

Denvil D, Peter KS (2016) Unequal inequalities: do progressive taxes reduce income inequality? Int Tax 
Public Finance 23(4):762–783

Feenstra RC, Inklaar R, Timmer MP (2015) The next generation of the Penn world table. Am Econ Rev 
105(10):3150–3182

Galí J, López-Salido JD, Vallés J (2007) Understanding the effects of government spending on consump-
tion. J Eur Econ Assoc 5(1):227–270

Iosifidi M, Mylonidis N (2017) Relative effective taxation and income inequality: evidence from OECD 
countries. J Eur Soc Policy 27(1):57–76

Islam MR, Madsen JB, Doucouliagos H (2018) Does inequality constrain the power to tax? Evidence 
from the OECD. Eur J Polit Econ 52:1–17

Johansson Å (2016) Public finance, economic growth and inequality: a survey of the evidence. Paris: 
OECD Economics Department Working Papers, No. 1346, OECD Publishing. https​://dx.doi.
org/10.1787/094bd​aa5-en

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

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

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

https://doi.org/10.1787/c57eaa14-en
https://dx.doi.org/10.1787/5jlv74ggk0g7-en
https://doi.org/10.1787/1815199X
https://dx.doi.org/10.1787/094bdaa5-en
https://dx.doi.org/10.1787/094bdaa5-en


364	 SERIEs (2019) 10:337–364

1 3

Liu Y, Martinez-Vazquez J (2015) Growth-inequality tradeoff in the design of tax structure: evidence 
from a large panel of countries. Pac Econ Rev 20(2):323–345

Mayeres I, Proost S (1997) Optimal tax and public investment rules for congestion type of externalities. 
Scand J Econ 99(2):261–279

Mo PH (2000) Income inequality and economic growth. Kyklos 53(3):293–315
Mountford A, Uhlig H (2009) What are the effects of fiscal policy shocks? J Appl Econom 24(6):960–992
Ostry JD, Berg A, Tsangarides CG (2014) Redistribution, inequality, and growth. International Monetary 

Fund, Washington
Pestel N, Sommer E (2016) Shifting taxes from labor to consumption: more employment and more ine-

quality? Rev Income Wealth 63(3):1–22
Piketty T (2014) Capital in the twenty-first century. The Belknap Press of Harvard University Press, 

London
Piketty T, Saez E (2003) Income inequality in the United States, 1913–1998. Q J Econ 118(1):1–39
Romer CD, Romer DH (2010) The macroeconomic effects of tax changes: estimates based on a new 

measure of fiscal shocks. Am Econ Rev 100(3):763–801
Saez E (2004) Direct or indirect tax instruments for redistribution: short-run versus long-run. J Public 

Econ 88(3):503–518
Solt F (2016) The standardized world income inequality database. Soc Sci Q 97
Yi DJ (2012) No taxation, no democracy? Taxation, income inequality, and democracy. J Econ Policy 

Reform 15(2):71–92

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published 
maps and institutional affiliations.


	Tax structure for consumption and income inequality: an empirical assessment
	Abstract
	1 Introduction
	2 Literature review
	3 Methodology and data
	4 Results
	4.1 Short-run impacts of taxation structure on aggregate consumption and inequality dynamics
	4.2 Long-run impacts of taxation structure on aggregate consumption and inequality dynamics

	5 Conclusions
	References




