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Abstract

By using static and dynamic panel data techniques, this paper 
analyses the impact of economic, structural, institutional and 
social factors on tax revenue, across 34 countries from the Or-
ganisation for Economic Co-operation and Development, over 
the period 2001-2011. The results show that gross domestic 
product per capita, the industrial sector, and civil liberties have 
positive impact on the dependent variable, while the agricul-
tural sector and the share of foreign direct investment in gross 
Þzgf"ecrkvcn"hqtocvkqp"jcxg"pgicvkxg"korcev0"Vjg"nciigf"xcnwg"
of the dependent variable enters positively in the equation and 
its effect is larger in high income countries. We also encounter 
vcz"ghhqtv"cpf"vcz"icr"cpf"Þpf"vjcv"vjg{"ctg"uvcdng"qxgt"vkog"dwv"
diverse across countries regardless the level of development of 
the economies.    
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Fgvgtokpcpvgu"fg"kpitguq"Þuecn"gp"rc‡ugu"fg"nc"QGEF"gp"gn"rgtkqfq"4223/4233

Resumen

Mediante el uso de técnicas de datos de panel dinámicos y estáticos, este trabajo analiza 
el impacto de los factores económicos, estructurales, institucionales y sociales en los in-
itguqu"Þuecngu."c"vtcxfiu"fg"56"rc‡ugu"fg"nc"Qticpk¦cek„p"rctc"nc"Eqqrgtcek„p"Geqp„okec"
{"gn"Fgucttqnnq."gp"gn"rgtkqfq"4223/42330"Nqu"tguwnvcfqu"owguvtcp"swg"gn"rtqfwevq"kpvgtpq"
bruto per cápita, el sector industrial y las libertades civiles tienen un impacto positivo sobre 
nc"xctkcdng"fgrgpfkgpvg."okgpvtcu"swg"gn"ugevqt"cit‡eqnc"{"nc"rctvkekrcek„p"fg"nc"kpxgtuk„p"
gzvtcplgtc"fktgevc"gp"nc"hqtocek„p"dtwvc"fg"ecrkvcn"Þlq"vkgpgp"wp"korcevq"pgicvkxq0"Gn"xcnqt"
rezagado de la variable dependiente entra positivamente en la ecuación y su efecto es ma-
{qt"gp"nqu"rc‡ugu"fg"cnvqu"kpitguqu0"Vcodkfip"ug"guvkoc"gn"guhwgt¦q"Þuecn"{"nc"dtgejc"Þuecn"{"
ug"gpewgpvtc"swg"uqp"guvcdngu"gp"gn"vkgorq."rgtq"fkxgtuqu"gpvtg"nqu"rc‡ugu."kpfgrgpfkgpvg-
ogpvg"fgn"pkxgn"fg"fgucttqnnq"fg"ncu"geqpqo‡cu0

Rcncdtcu"encxgu<"Fcvqu"fg"rcpgn."kpitguq"Þuecn."dtgejc"Þuecn."QEFG
EncuukÞecvkqp"LGN<"J33."J42."E55"

Introduction

The difference in tax revenues across countries have been a topic of widespread 
debate in the relevant literature. The main factors that have been found, as the 
cause of variations in tax pressure are, the level of development, which is usu-
ally represented by the gross domestic product (GDP) per capita (Gupta, 2007; 
Pessino and Fenochietto, 2010), the productive specialization, or the structure of 
the economy, that can be explored through the sectoral composition of the GDP 
(Piancastelli, 2001; Karagöz, 2013;), external factors such as the level of foreign 
direct investment (FDI) and trade (Cassou, 1997; Gupta, 2007; Bird et al., 2008). 
Qvjgt"hcevqtu"eqortkug"ngxgn"qh"rwdnke"fgdv"*Vggtc"cpf"Jwfuqp."4226+"cpf"rwdnke"
rqnkekgu."kpenwfkpi"gzejcpig"tcvg."eqpvtqn"qh"kpàcvkqp"cpf"Þpcpekcn"rqnkekgu"*Vcp¦k."
3;::+0"Iqxgtpogpv"ghÞekgpe{"cpf"kpuvkvwvkqpcn"hcevqtu"nkmg"rqnkvkecn"uvcdknkv{."xqkeg"
and accountability and civil and political rights are also considered determinants 
of tax revenue (Bird et al., 2008; Martin-Mayoral and Uribe, 2010). Some studies 
have explored the effect of social variables such as the educational level, measured 
by public expenditure on education or illiteracy rate (Pessino and Fenochietto, 
2010; Piancastelli, 2001) and population growth (Bahl and Wallace, 2005).
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The methodology to analyse the determinants of tax revenue across countries has 
been diverse. For instance, some authors have applied dynamic general equilib-
rium models (Feltenstein and Cyan, 2012), while others have conducted diverse 
geqpqogvtke"vgejpkswgu0"Qpg"qh"vjg"Þtuv"rcrgtu"vq"uvwf{"kpvgtpcvkqpcn"vcz"tcvkqu."
vjtqwij" vjg" wug" qh" geqpqogvtkeu." gornq{gf" etquu/ugevkqp" ogvjqfu" *Nqv¦" cpf"
Morss, 1967). Pessino and Fenochietto (2010) developed a panel version of a sto-
chastic tax frontier model. Other panel data studies (Gupta, 2007; Martin-Mayoral 
cpf"Wtkdg."4232+"hqewugf"qp"uvcvke"Þzgf"cpf"tcpfqo"ghhgev"oqfgnu"cpf"f{pcoke"
panel data techniques that use the generalized method of moments (GMM). It is 
worth noting that the previous dynamic studies have neglected to incorporate in the 
cpcn{uku."tgàgevkqpu"cdqwv"vjg"ghhgev"qh"nciigf"xcnwgu"qh"vjg"vcz"tgxgpwg"xctkcdng0
   
Uvwfkgu" nkmg" vjqug" d{" Vggtc" cpf" Jwfuqp" *4226+" cpf" Rguukpq" cpf" Hgpqejkgvvq"
(2010), already quoted, incorporated large samples from low, middle-income and 
jkij/kpeqog"eqwpvtkgu0"Jqygxgt" kv"ycu"hqwpf"vjcv" vjg"tguwnvu"jcxg" nqy"ngxgn"qh"
ukipkÞecpeg"yjgp"vjg"yjqng"rcpgn"ku"gornq{gf0"Kp"vjku"ugpug."vjg"tguwnvu"kortqxgf"
when the sample is similar in terms of geographical location or income level.   
  
In this paper, we study the effect of economic, structural (productive specialisa-
tion), social and institutional factors on tax revenue through static and dynamic 
panel data techniques and we also comment on the role of lagged values of the de-
pendent variable. The sample includes 34 countries from the Organisation for Eco-
nomic Co-operation and Development (OECD) over the period 2001-2011. This 
sample comprises middle-income and high-income countries and therefore pro-
vides homogeneity to a certain extent. Nevertheless, after conducting aggregated 
regressions we also split the sample in middle and high income countries, in order 
to explore whether two more homogeneous samples can have different results than 
the aggregated sample, and also to analyse whether determinants of tax revenue 
in middle income countries can be different than those on high income countries.     
   
Both tax gap and tax effort are calculated so as to analyse how they evolve across 
countries and over time.

The structure of the paper is as follows. Section 2 shows the features of the tax 
revenue variable along the sample and presents the explanatory variables included 
in the model. Section 3 explains the econometric methods conducted in the study. 
Ugevkqp"6"rtqxkfgu"vjg"tguwnvu"htqo"vjg"oquv"eqpukuvgpv"urgekÞecvkqp"cpf"ecnewncvgu"
the tax gap and tax effort by country. Finally section 5 gives the conclusions.
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Fguetkrvkqp"qh"gzrncpcvqt{"xctkcdngu"cpf"vjg"gxqnwvkqp"qh"vcz"tgxgpwg"

Hqnnqykpi"rtgxkgyu"yqtm"kp"vjg"Þgnf."kp"vjku"rcrgt"yg"kpeqtrqtcvg"hqwt"ugvu"qh"hce-
tors (economic, productive specialisation or structural, social and institutional), as 
determinants of tax revenue. The economic factors involve the GDP per capita ex-
pressed in constant United States (US) dollars with year 2000 as the reference year, 
this variable also represents the level of development of a country, trade volume 
measured as the sum of exports and imports of goods and services as a percentage 
qh"IFR."cpf"hqtgkip"fktgev"kpxguvogpv"tgncvkxg"vq"itquu"Þzgf"ecrkvcn"hqtocvkqp0"Vjg"
productive specialisation factors include two variables the agriculture value added 
as a percentage of GDP and the industry value added as a percentage of GDP. 
The social factors comprise three variables, gross tertiary school enrolment, life 
expectancy and child mortality rate. The source is World Development Indicators 
*Yqtnf"Dcpm."4235+0"Vjg"kpuvkvwvkqpcn"hcevqtu"ctg"eqorqugf"qh"vyq"kpfkecvqtu."rqnk-
tical rights that essentially measures the level of democracy; and civil liberties that 
considers freedom of expression, assembly and thought, and legal security; both 
are measured on a one-to-seven scale, with one representing the highest degree of 
htggfqo"cpf"ugxgp"vjg"nqyguv0"Vjg"uqwteg"ku"Htggfqo"Jqwug"*4235+0"
     
Our dependent variable is total tax revenue as a percentage of GDP, and it is ob-
tained from the OECD (2013). Table 1 presents in column 1 the tax revenue of 
vjg"eqwpvtkgu"kp"fguegpfkpi"qtfgt0"Kv"ku"rquukdng"vq"qdugtxg"vjcv"vjg"jkijguv"Þiwtgu."
cdqxg"62."ctg"kp"Pqtfke"eqwpvtkgu"*Fgpoctm."Uygfgp."Pqtyc{"cpf"Hkpncpf+"cpf"
Western European countries (Belgium, Italy, France and Austria). On the other 
jcpf." vjg" nqyguv"Þiwtgu"dgnqpi" vq"okffng/kpeqog"eqwpvtkgu" *Ogzkeq."Ejkng"cpf"
Vwtmg{+."Cukcp"eqwpvtkgu"*Mqtgc"cpf"Lcrcp+"dgukfgu"Wpkvgf"Uvcvgu"cpf"Cwuvtcnkc0"
In average the tax revenue in the OECD is 33.77. Column 2 shows the variation 
kp"fguegpfkpi"qtfgt."dgvyggp"vjg"Þtuv"cpf"ncuv"qdugtxcvkqp"cxckncdng"kp"vjg"fcvcugv0"
Middle-income countries (Estonia, Mexico and Chile) and Korea have increased 
more their potential to collect taxes, but the increase is not substantially high. It is 
kpvgtguvkpi"vq"pqvg"vjcv"eqwpvtkgu"vjcv"jcf"cntgcf{"nqy"ngxgnu"qh"vcz"tgxgpwg."nkmg"
Unqxcm"Tgrwdnke."Cwuvtcnkc."Ecpcfc"cpf"Wpkvgf"Uvcvgu."jcxg"cnuq"gzrgtkogpvgf"vjg"
most drastic fall of the indicator over the period analysed. Sweden had the biggest 
reduction but still remain with high levels of tax revenue.  
 
Only 11 out of 34 countries increased tax revenue over the period, in average the 
OECD club reduced 1.10 points its potential to collect taxes. This reduction can 
be the result of the 2009 international economic crisis and therefore, the countries 
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vjcv"jcxg"rqukvkxg"Þiwtgu"ctg"vjg"geqpqokgu"yjkej"jcxg"jcf"vjg"cdknkv{"vq"tgeqxgt"
faster their capacity to collect taxes after the crisis.        

Vcdng"3
Vcz"tgxgpwg"kp"QGEF"eqwpvtkgu

Source: OECD, 2013
Pqvg<"Vjg"fkhhgtgpeg"ku"qdvckpgf"htqo"vjg"Þtuv"cpf"ncuv"qdugtxcvkqp"cxckncdng"kp"vjg"fcvcugv"hqt"xgt{"
country.

Rank Eqwpvt{ Vcz"tgxgpwg"*3+ Eqwpvt{ Fkhhgtgpeg"kp"vcz"
tgxgpwg"*4+

1 Fgpoctm 47.60 Korea 2.87
2 Sweden 45.52 Estonia 2.25
3 Belgium 43.51 Mexico 1.73
4 Italy 42.92 Chile 1.70
5 Norway 42.90 Germany 0.98
6 France 42.86 Italy 0.93
7 Finland 42.49 Netherlands 0.56
8 Austria 42.01 Israel 0.56
9 Netherlands 38.74 Norway 0.38
10 Jwpict{ 37.91 Lcrcp 0.37
11 Slovenia 37.49 France 0.18
12 Nwzgodwti 37.13 E¦gej"Tgrwdnke -0.35
13 Germany 36.05 Fgpoctm -0.38
14 Iceland 35.22 United Kingdom -0.60
15 United Kingdom 34.86 Poland -0.85
16 E¦gej"Tgrwdnke 34.18 Belgium -0.89
17 Estonia 34.17 Switzerland -1.05
18 Israel 32.43 Vwtmg{ -1.13
19 Spain 32.26 Finland -1.17
20 Poland 31.71 Slovenia -1.21
21 New Zealand 31.53 New Zealand -1.33
22 Portugal 31.26 Ireland -1.46
23 Canada 31.03 Greece -1.67
24 Greece 30.88 Spain -2.19
25 Unqxcm"Tgrwdnke 28.33 Jwpict{ -2.32
26 Switzerland 28.05 Portugal -2.50
27 Ireland 27.64 Nwzgodwti -2.62
28 Lcrcp 27.63 Austria -3.17
29 Vwtmg{ 25.72 Israel -3.67
30 Australia 25.63 United States -3.75
31 Korea 25.06 Canada -3.84
32 United States 24.85 Australia -3.99
33 Chile 19.64 Unqxcm"Tgrwdnke -4.34
34 Mexico 18.85 Sweden -5.38

Average 33.77 -1.10
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Vjg"geqpqogvtke"crrtqcej

Original model

Vjg"Þtuv"oqfgn"crrnkgf"ku"c"igpgtcn"tgitguukqp"gswcvkqp"cu"hqnnqyu<

             
                                                (1)

where TAXREV or the dependent variable Y is tax revenue, X is a vector of eco-
nomic, productive specialisation, social and institutional factors,  is a vector of 
eqghÞekgpvu" vq" guvkocvg." " ctg" vjg" wpqdugtxcdng" kpfkxkfwcn" ghhgevu." urgekÞe" hqt" 
every country. The error term   is assumed to satisfy white-noise assumptions, that 
is independently and identically distributed with zero mean, constant variance u2 
and serially uncorrelated, which is denoted  . The parameter   
ngvu"vjg"kpvgtegrv"xct{"hqt"gcej"eqwpvt{"cpf"ecrvwtgu"eqwpvt{"urgekÞe"fkhhgtgpegu."
cpf"Þpcnn{"vjg"uwduetkrvu"i and t indicate country and year respectively.                 

Preliminary effect of explanatory variables

As for the explanatory variables, GDP per capita (GDPpc) is expected to have 
positive sing because as a country expands the level of development, the formal 
ugevqt"qh"vjg"geqpqo{"kpetgcugu."kp"tgncvkxg"vgtou0"Vtcfg"xqnwog"*VTC1IFR+"ecp"
have a positive effect due to the taxes applied on imports; in addition, as trade 
expands, the formalisation and the competitiveness of the economy increases and 
therefore, there are more possibilities to collect taxes; on the other hand, an open 
economy reduces tariffs and trade barriers and this fact can have negative effects 
on tax collection (Baunsgaard and Keen, 2010). Foreign direct investment relative 
vq"itquu"Þzgf"ecrkvcn"hqtocvkqp"*HFK1IHEH+"ku"gzrgevgf"vq"jcxg"pgicvkxg"ghhgev."
ukpeg"eqwpvtkgu"ecp"etgcvg"Þuecn"kpegpvkxgu"kp"qtfgt"vq"ecrvwtg"oqtg"àqyu"qh"hqtgkip"
investment (Cassou, 1997; UNCTAD, 2000; Martin-Mayoral and Uribe, 2010); 
htqo"cpqvjgt"rgturgevkxg."vjku"xctkcdng"ecp"jcxg"rqukvkxg"ghhgevu."cu"vjg"àqy"qh"HFK"
boosts competitiveness and the formalisation of the economy (Gugler and Brunner, 
2007). The variable on specialisation in agriculture as a percentage of the economy 
*CIT1IFR+"ku"gzrgevgf"vq"jcxg"pgicvkxg"ukip."dgecwug"vjg"geqpqoke"cevkxkvkgu"kp"
vjku"ugevqt"ctg"oqtg"fkhÞewnv"vq"vcz."gurgekcnn{"kp"okffng/kpeqog"eqwpvtkgu."yjgtg"
production tends to be organized on a small-scale basis. In contrast, specialisation 
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kp"kpfwuvt{"cu"c"rgtegpvcig"qh"vjg"geqpqo{"*KPF1IFR+"ecp"jcxg"rqukvkxg"ghhgevu"
on taxation as industrial enterprises are typically easier to tax and manufacturing 
can generate larger taxable than agriculture (Eltony, 2002). 

Vjg"ekxkn"nkdgtvkgu"*EKXNKD+"cpf"rqnkvkecn"tkijvu"*RQNTKI+"kpfkecvqtu"ctg"gzrge-
ted to have positive effect on tax revenue1 because in countries with high level of 
democracy and liberties, the taxpayers can have better perception of their govern-
ments and therefore, have more willingness in relation to tax regulations, in other 
words more compliance and less tax evasion. In addition, political stability and 
uqekcn"eqpÞfgpeg"hquvgt"c"dgvvgt"gpxktqpogpv"hqt"vjg"qrgtcvkqp"qh"vjg"geqpqo{"cpf"
the creation of businesses. 

Jkijgt" ngxgn" qh" gfwecvkqp" kp" c" eqwpvt{" etgcvgu" hwtvjgt" urgekcnkucvkqp" cpf" jgpeg"
more sophisticated production methods or economic activities that can increase tax 
revenue. Moreover, a consolidated educational system fosters social commitment, 
yjkej"ngcfu"vq"oqtg"eqpuekqwupguu"kp"vjg"rqrwncvkqp"cdqwv"vjg"dgpgÞvu"qh"vczgu0"
Consequently, we should expect a positive relationship between tax revenue and 
vjg"rtqz{"qh"gfwecvkqp"*UEJVGT+0"Vjg"qvjgt"vyq"uqekcn"xctkcdngu."nkhg"gzrgevcp-
e{"*NKHGGZR+"cpf"kphcpv"oqtvcnkv{"tcvgu"*KPHOQT+"ctg"cnuq"gzrgevgf"vq"jcxg"c"
positive relationship with the tax variable, since they are associated with levels of 
development and social security. Furthermore, people with higher levels of social 
ugewtkv{"cpf"oqtg"ceeguu"vq"ogfkecn"ugtxkegu"ctg"nkmgn{"vq"tckug"vjgkt"rtqfwevkxkv{"
cpf"geqpqoke"cevkxkv{0"Cp"qrrqukvg"tgàgzkqp"ku"vjcv"nkhg"gzrgevcpe{"ecp"jcxg"cp"
adverse effect, because the higher the population average age, the higher the pro-
portion of retired people and hence, there is a lower proportion of the population 
paying taxes (Svejnar 2002).

The lagged dependent variable can have two main interpretations. i) A positive 
sign indicates a Keynesian approach in which high levels of tax collection en-
courage public expenditure and economic growth and further tax revenue, but the 
effect reverses when the tax collection is low. ii) A negative sign indicates a neo-
classical approach in which high levels of tax collection discourage the economic 
activity and eventually reduce tax revenue; that is, low tax rates are associated to a 
dgvvgt"rgthqtocpeg"qh"vjg"geqpqo{"*Eqqng{"cpf"Qjcpkp."3;;9+0"C"eqghÞekgpv"enqug"
to one, is evidence that the dependent variable changes slower and is less vulner-

1In this case a positive effect is represented by a negative sign because low levels of the indicators are associated 
with high levels of democracy and liberties. 
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able to variations in the explanatory variables, but depends more on the lagged 
dependent variable (Ángeles-Castro, 2006).      
 
Dimension of the panel

The dataset is an unbalanced panel data, consisting of 34 countries and 11 time 
observations between 2001 and 2011. In the panel the number of time periods 
available may vary from country to country, but the number of variables included 
in each year is the same. In total there are 273 observations in the panel.    

Static methods

Vjg"guvkocvkqpu"uvctv"ykvj"vjg"uvcpfctf"qtfkpct{/ngcuv/uswctgu"ogvjqf"*QNU+"rqqn-
ing or combining all the observations, and assuming that  The output ob-
vckpgf"htqo"vjg"QNU"urgekÞecvkqp"ku"rtgugpvgf"kp"vcdng"4."eqnwop"30"Kv"ujqwnf"dg"
cffgf"vjg"vtcfkvkqpcn"QNU"crrtqcej"jcu"vyq"oclqt"ftcydcemu0"Kv"cuuwogu"vjcv"vjg"
intercept value of the countries is the same and it does not control for country-spe-
ekÞe"hcevqtu0"Uq"cu"vq"vguv"yjgvjgt"vjgug"ctg"korncwukdng"ejctcevgtkuvkeu."vyq"rcpgn"
guvkocvkqp"ogvjqfu."yjkej"vcmg"kpvq"ceeqwpv"vjg"urgekÞe"pcvwtg"qh"vjg"eqwpvtkgu."
are performed.

Vjg"Þzgf" ghhgev"oqfgn" *HG+" ngvu" vjg" kpvgtegrv" xct{" hqt" gcej" eqwpvt{" d{" cffkpi"
fwoo{"xctkcdngu"vjcv"eqpvtqn"eqwpvt{/urgekÞe"ghhgevu0"Kp"qtfgt"vq"gzrnqtg"yjgvjgt"
the dummies belong to the model an F test is conducted. The null hypothesis is that 
vjg"cffkvkqpcn"eqghÞekgpvu"gswcn"¦gtq."vjcv"ku"  is a constant intercept c for all the 
countries  In this case the result of the test is to reject the null hypoth-
esis; hence the FE is more appropriate.2"Tguwnvu"ctg"rtgugpvgf"kp"vcdng"4."eqnwop"40

Kp"vjg"tcpfqo"ghhgev"oqfgn"*TG+."fkhhgtgpegu"cetquu"eqwpvtkgu"ctg"ecrvwtgf"vjtqwij"
a disturbance term , which follows , where  is an unobservable 
vgto"vjcv"tgrtgugpvu"vjg"kpfkxkfwcn"urgekÞe"gttqt"eqorqpgpv."cpf"  is the com-
dkpgf"vkog"ugtkgu"cpf"etquu/ugevkqp"gttqt"eqorqpgpv0"Vjg"TG"cuuwogu"vjcv"  is not 
correlated to any explanatory variable  in the equation. The Breusch and Pagan 
Ncitcpig"Ownvkrnkgt"*DRNO+"vguv"*3;:2+"ku"fgukipgf"vq"vguv"tcpfqo"ghhgevu0"Vjg"

2Vjg"xcnwg"qh"vjg"H"vguv"ku"42;02;."kv"hct"gzeggfu"vjg"etkvkecn"xcnwgu"cv"eqpxgpvkqpcn"ngxgnu"qh"ukipkÞecpeg"cpf"vjg"
┆/xcnwg"ku"*20222+="vjgp"vjg"pwnn"j{rqvjguku"ku"tglgevgf0""""
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pwnn"j{rqvjguku"ku"vjcv"vjg"kpfkxkfwcn/urgekÞe"qt"vkog"ugtkgu"gttqt"xctkcpeg"ku"¦gtq."
vjcv"ku"J

0
: ""?"20"Kp"vjg"rtgugpv"cpcn{uku"vjg"DRNO"vguv"tglgevu"vjg"pwnn"j{rqvjguku="

jgpeg."vjg"TG"ku"crrtqrtkcvg03 The results are presented in table 2, column 3.

Dqvj" HG" cpf" TG" ctg"oqtg" eqpxgpkgpv" vjcp" vjg" QNU" urgekÞecvkqp0" Kp" qtfgt" vq"
ejqqug"dgvyggp"vjg"HG"cpf"vjg"TG"yg"crrn{"vjg"Jcwuocp"vguv"hqt"urgekÞecvkqp"
(1978). The null hypothesis underlying the test is that the regressors   and the 
wpqdugtxcdng"kpfkxkfwcn"urgekÞe"tcpfqo"gttqt" ""ctg"wpeqttgncvgf."vjcv"ku"J

0
: Corr 

. If the test statistic, based on an asymptotic ┌2 distribution rejects the 
pwnn."vjgp"vjg"tcpfqo"ghhgev"guvkocvqtu"ctg"dkcugf"cpf"vjg"Þzgf"ghhgev"oqfgn"ku"rtg-
hgttgf0"Vjg"tguwnvu"htqo"vjg"Jcwuocp"vguv."rtgugpvgf"kp"vcdng"4"eqnwop"5."kpfkecvg"
vjcv"vjg"TG"guvkocvgu"ctg"kpeqpukuvgpv"cpf"vjg"HG"yqwnf"dg"oqtg"crrtqrtkcvg04 

Dghqtg"cfqrvkpi"vjg"HG"cu"vjg"Þpcn"guvkocvkqp."kv"ku"korqtvcpv"vq"eqpfwev"cp"cf-
ditional test. It has been already contended that the error term  is assumed to 
satisfy white-noise assumptions, that is zero mean, constant variance u2 and seri-
cnn{"wpeqttgncvgf."d{"vjg"ucog"vqmgp"cp"CT*3+"*cwvq"tgitguukxg"rtqeguu"qh"qtfgt"
one) test should be available. In the presence of autocorrelation, both u2 and the 
uvcpfctf"gttqtu" ctg" nkmgn{" vq"dg"wpfgtguvkocvgf"cpf"dkcugf."yjkej" ngcfu" vq"oku-
ngcfkpi"eqpenwukqpu"cdqwv" vjg"uvcvkuvkecn"ukipkÞecpeg"qh" vjg"guvkocvgf"tgitguukqp"
eqghÞekgpvu0"Kp"vjku"tgurgev"cpf."kp"qtfgt"vq"vguv"vjg"rtgugpeg"qh"cwvqeqttgncvkqp"kp"
vjg"HG"urgekÞecvkqp."yg"qdvckp"vjg"oqfkÞgf"Djcticxc"et al. (1982) Durbin-Watson 
uvcvkuvke"*OQFFY+"cpf"Dcnvcik/Yw"NDK"*3;;;+"uvcvkuvke"*DYNDK+."vjg"tguwnvu"ctg"
rtgugpvgf"kp"eqnwop"4"qh"vcdng"40"Dqvj"vguvu"uvcvkuvkeu"tglgev"vjg"pwnn"j{rqvjguku"J

0
: 

pq"Þtuv/qtfgt"ugtkcn"eqttgncvkqp05            

3Yg"qdvckp"c"DRNO"vguv"uvcvkuvke"qh";26026."yjkej"hct"gzeggfu"vjg"qpg"rgt"egpv"etkvkecn"xcnwg"qh"vjg"┌4"ykvj"qpg"
fgitgg"qh"htggfqo."8085."vjg"┆/xcnwg"ku"*20222+0"Ukpeg"vjg"pwnn"j{rqvjguku"ku"tglgevgf."kv"ku"eqpenwfgf"vjcv"vjgtg"
are individual effects.   

4Vjg"xcnwg"qh"vjg"Jcwuocp"vguv"uvcvkuvke"ku"56063"cpf"vjg"┆/xcnwg"ku"*20222+="jgpeg"vjg"vguv"tglgevu"vjg"pwnn"j{rqvjg-
uku0"Kp"vjku"ecug."vjg"mg{"cuuworvkqp"qh"vjg"TGO"Ñvjg"wpqdugtxcdng""kpfkxkfwcn"urgekÞe"gttqt"""ku"pqv"eqttgncvgf"vq"
any explanatory variable” is violated; thus the FE is preferred.   

5A value of both test statistics, close to 2, indicates no autocorrelation, the values can be between 0 and 4. The 
lower and upper bonds for the Bhargava et al. (1982) statistic, considering N = 250 and K = 11 are 1.9255 and 
1.9445; since the test statistic in this case is 0.857 and is located below the lower critical value, then the conclu-
sion is to reject the null. The value of the Baltagi-Wu statistic is 1.128, which is far from 2; hence, in this case, 
the null is rejected as well.  
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Dynamic methods

This econometric approach is relevant to our study for two main reasons. Firstly, 
the incorporation of a lagged dependent variable in the model is essential to explo-
re the effect of past tax revenue values on current values, and in this way, to test if 
the variable can be explained by itself. 
    
Secondly, to deal with autocorrelation, it is necessary to explore the possibility that 
vjg"rtqdngo"oc{"ctkug"fwg"vq"oqfgn"okuurgekÞecvkqp="vq"dg"rtgekug."dgecwug"qh"cp"
omitted lagged dependent variable. 

In this context, equation 1 is extended and transformed into a dynamic panel data 
model (DPDM) by adding a lagged dependent variable as follows:     

                       (2)

Jqygxgt."vjg"kpenwukqp"qh"c"nciigf"fgrgpfgpv"xctkcdng"kpvtqfwegu"c"uqwteg"qh"rgt-
sistence over time: correlation between the right hand regressor   and the error 
term  Furthermore, DPDMs are characterised by individual effects  caused by 
heterogeneity among the individuals.6 As a consequence, it is necessary to adopt 
different estimations and testing procedures for model 2. 

The generalised method of moments (GMM) estimation

In order to estimate equation 2, we use the GMM, for DPDMs, initially proposed 
by Arellano and Bond (1991) and Arellano and Bover (1995). Firstly, the estima-
tion method eliminates country-effects  by expressing the dynamic equation in 
Þtuv"fkhhgtgpegu"cu"hqnnqyu<

                     
(3)

6For an elaboration in this point see Baltagi (2001).
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On the basis of the following standard moment conditions:

              for t = 3,…,N and s"œ"4

that is, lagged  levels of "ctg"wpeqttgncvgf"ykvj"vjg"gttqt"vgto"kp"Þtuv"fkh-
ference, the method uses lagged endogenous variables as instruments to control 
hqt"nkmgn{"gpfqigpgkv{"qh"vjg"nciigf"fgrgpfgpv"xctkcdng."tgàgevgf"kp"vjg"eqttgncvkqp"
between this variable and the error term in the transformed equation. The GMM 
guvkocvkqp"qdvckpgf"ku"mpqyp"cu"vjg"fkhhgtgpeg"guvkocvqt"cpf"vjg"tguwnvu"ctg"tgrqtv-
ed in column 4 of table 2. 

Dnwpfgnn"cpf"Dqpf"*3;;:+"eqpvgpfgf"vjcv"vjg"IOO"guvkocvqt"qdvckpgf"chvgt"Þtuv"
fkhhgtgpekpi"jcu"dggp"hqwpf"vq"jcxg"nctig"Þpkvg"ucorng"dkcu"cpf"rqqt"rtgekukqp0"
Vjg{"cvvtkdwvg"vjg"nkokvcvkqpu"qh"vjg"guvkocvqt"vq"vjg"rtqdngo"qh"ygcm"kpuvtwogpvu."
cu"vjg{"cuugtv"vjcv"nciigf"ngxgnu"qh"vjg"ugtkgu"rtqxkfg"ygcm"kpuvtwogpvu"hqt"vjg"Þtuv"
difference. 

Uq"cu"vq"kortqxg"vjg"rtqrgtvkgu"qh"vjg"uvcpfctf"Þtuv/fkhhgtgpegf"IOO"guvkocvqt."
vjg{"lwuvkÞgf"vjg"wug"qh"cp"gzvgpfgf"IOO"guvkocvqt."qp"vjg"dcuku"qh"vjg"hqnnqykpi"
moment condition:            

               

that is, there is no correlation between lagged differences of  and the 
eqwpvt{/urgekÞe"ghhgevu0"Vjg"ogvjqf"vjgtghqtg"wugu"nciigf"fkhhgtgpegu"qh"Y

it
 as in-

struments for equations in levels, in addition to lagged levels of Y
it
 as instruments 

hqt"vjg"gswcvkqp"kp"Þtuv"fkhhgtgpegu0"Vjg"gzvgpfgf"ogvjqf"ku"mpqyp"cu"vjg"u{uvgo"
GMM estimation (sys-GMM). It encompasses a regression equation in both dif-
hgtgpegu"cpf"ngxgnu."gcej"qpg"ykvj"kvu"urgekÞe"ugv"qh"kpuvtwogpvcn"xctkcdngu0"Vjg"
u{u/IOO"guvkocvkqp"pqv"qpn{" kortqxgu"rtgekukqp"dwv"cnuq" tgfweg"Þpkvg" ucorng"
dkcu0"Tguwnvu"ctg"tgrqtvgf"kp"eqnwop"7"qh"vcdng"40""""
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Vcdng"4"
Fgvgtokpcpvu"qh"vcz"tgxgpwg"kp"QGEF"eqwpvtkgu

Uqwteg<"Qyp" eqorwvcvkqp"ykvj" kphqtocvkqp" htqo"Yqtnf"Dcpm" *4235+."QGEF" *4235+" cpf" Htggfqo"Jqwug"
(2013).
Notes: Dependent variable is TAXREV, t/xcnwgu"kp"rctgpvjguku.","ukipkÞecpv"cv"3"rgt"egpv.",,"ukipkÞecpv"cv"7"
per cent, "ukipkÞecpv"cv"32"rgt"egpv0"""

Xctkcdngu QNU"*Rqqngf+"
*3+

Hkzgf"Ghhgev"
*4+

Random 

Ghhgev"*5+
IOO"*6+ GMM 

u{uvgo"*7+
VCZTGX

t-1
0.510 * 0.785 *

(0.000) (0.000)

GDPpc 1.25E-04 ** 9.45E-05 1.63E-04 ** 2.11E-04 * 8.95E-05 **

(0.013) (0.357) (0.036) (0.000) (0.011)

VTC1IFR 0.023 ** -0.020 -0.015 -0.031 * -0.008

(0.036) (0.086) (0.130) (0.000) (0.286)

HFK1IHEH 0.005 -0.004 -0.004 -0.007 * -0.008 *

(0.712) (0.131) (0.117) (0.000) (0.000)

CIT1IFR -0.006 -0.582 * -0.547 * -0.036 -0.316 *

(0.981) (0.008) (0.008) (0.841) (0.000)

KPF1IFR -0.229 * 0.238 * 0.200 * 0.168 * 0.160 *

(0.002) (0.000) (0.000) (0.000) (0.000)

EKXNKD -0.416 0.450 0.63 -0.443 -0.722

(0.677) (0.106) (0.099) (0.320) (0.076)

RQNTKI 1.849 -0.922 -1.155 ** -0.783 -0.612

(0.303) (0.123) (0.053) (0.083) (0.271)

UEJVGT 0.022 -0.035 -0.033 0.002 0.000

(0.474) (0.078) (0.083) (0.883) (0.981)

NKHGGZR -0.622 ** -0.039 -0.214 -0.404 -0.400 *

(0.018) (0.849) (0.264) (0.066) (0.000)

KPHOQT -1.217 * 0.019 -0.064 -0.291 -0.018

(0.000) (0.848) (0.514) (0.408) (0.933)

Constant 89.397 * 35.097 ** 48.552 * 45.225 ** 35.694

(0.000) (0.029) (0.001) (0.014) (0.000)

Tests

F (0.000) *

DRNO (0.000) *

Jcwuocp (0.000) *

MODDW 0.857

DYNDK 1.128

CD"CT3 (0.020) ** (0.013) **

CD"CT4 (0.145) (0.275)

Sargan (0.964) (0.986)
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The GMM estimations, both difference and system, assume that the disturbances 
"ctg"pqv"ugtkcnn{"eqttgncvgf0"Kh"vjku"ygtg"vjg"ecug."vjgtg"ujqwnf"dg"gxkfgpeg"qh"Þtuv"

order serial correlation in differenced residuals  and no evidence of 
ugeqpf/qtfgt"ugtkcn"eqttgncvkqp"kp"vjg"fkhhgtgpegf"tgukfwcnu"*Fqqtpkm"et al. 2002). It 
is an important assumption because the consistency of the GMM estimator hinges 
upon the fact that  . Accordingly, tests of autocorrelation up to 
qtfgt"4"kp"vjg"Þtuv/fkhhgtgpegf"tgukfwcnu"ujqwnf"dg"cxckncdng0

Vjg" vguvu"qh"ugtkcn"eqttgncvkqp" kp" vjg"Þtuv/fkhhgtgpegf"tgukfwcnu"ctg" kp"dqvj"oqf-
els consistent with the maintained assumption of no serial correlation in . The 
CT*4+"vguvu"hckn"vq"tglgev"vjg"pwnn"j{rqvjguku"vjcv"vjg"Þtuv/fkhhgtgpegf"tgukfwcn"gttqt"
vgto"ku"pqv"ugeqpf/qtfgt"ugtkcnn{"eqttgncvgf."yjgtgcu"d{"eqpuvtwevkqp."vjg"CT*3+"
vguvu"tglgev"vjg"pwnn"*cv"7"rgt"egpv"ngxgn"qh"ukipkÞecpeg"kp"dqvj"oqfgnu+"vjcv"vjg"rtq-
eguu"fqgu"pqv"gzjkdkv"Þtuv/qtfgt"ugtkcn"eqttgncvkqp0"Vjg"tguwnvu"hqt"vjg"fkhhgtgpeg"cpf"
system models are reported in columns 4 and 5 of table 2 respectively.7  
   
In order to assess the validity of the instruments, a Sargan test of overidentifying 
restrictions, proposed by Arellano and Bond (1991) is also performed. Under the 
null hypothesis that the instruments are not correlated with the error process, the 
Sargan Tests is asymptotically distributed as a chi-square with as many degrees of 
freedom as overidentifying restrictions. In both models the test is unable to reject 
vjg"xcnkfkv{"qh"vjg"kpuvtwogpvu0"Vjg"tguwnv"hqt"vjg"fkhhgtgpeg"cpf"u{uvgo"urgekÞec-
tions are reported in columns 4 and 5 respectively.7  
      
Moreover, we split the overall sample in two subsamples, middle income and high 
income countries; the former contains 11 countries and the latter 23. The criterion 
vq" ugrctcvg" vjg" ucorng" ku" vjtqwij" vjg"Yqtnf"Dcpm" kpeqog"encuukÞecvkqp" *4236+."
which divides the economies according to the 2012 GNI per capita, using the Atlas 
method. With this exercise, it is possible to obtain more homogenous samples, and 
it also allows observing if the determinants of tax revenue can vary between the 
vyq"kpeqog"itqwru0"Vjg"u{u/IOO"urgekÞecvkqp"ku"crrnkgf"wukpi"vjg"vyq"uwduco-
rngu0"Dqvj"tgitguukqpu"ucvkuh{"vjg"vguvu"qh"ugtkcn"eqttgncvkqp"kp"vjg"Þtuv"fkhhgtgpegf"
residuals and the Sargan test of overidentifying restrictions. The results are presen-
ted in table 3.     

7Vjg"uvcvkuvkeu"qh"vjg"Ucticp"vguv" kp"dqvj"vjg"fkhhgtgpeg"cpf"u{uvgo"IOO"urgekÞecvkqp"ctg"430769"cpf"420982"
tgurgevkxgn{="dqvj"Þiwtgu"fq"pqv"gzeggfu"vjg"etkvkecn"xcnwgu"qh"vjg"vguv"hqt"69"cpf"6;"qxgtkfgpvkh{kpi"tguvtkevkqpu="
thus, test is unable to reject the null.     
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"""Vcdng"5
Vjg"u{u/IOO"urgekÞecvkqp"hqt"okffng"cpf"jkij"kpeqog"eqwpvtkgu

Uqwteg<"Qyp"eqorwvcvkqp"ykvj"kphqtocvkqp"htqo"Yqtnf"Dcpm"*4235+."QGEF"*4235+"cpf"Htggfqo"Jqwug"
(2013).

Notes: Dependent variable is TAXREV, t/xcnwgu"kp"rctgpvjguku.","ukipkÞecpv"cv"3"rgt"egpv.",,"ukipkÞecpv"cv"7"rgt"
cent, "ukipkÞecpv"cv"32"rgt"egpv0"""

Kp"vjg"hqnnqykpi"ugevkqp"yg"eqoogpv"qp"vjg"qwveqog"htqo"vjg"u{u/IOO"urgekÞ-
cations.
 

Xctkcdngu u{u/IOO
okffng/kpeqog

u{u/IOO
jkij/kpeqog

VCZTGX
t-1

0.562 * 0.936 *
(0.000) (0.000)

GDPpc -5.65E-05 -4.42E-06

(0.848) (0.961)

VTC1IFR 0.005 0.009

(0.768) (0.541)

HFK1IHEH -0.005 -0.010

(0.776) (0.000) *

CIT1IFR 0.610 -0.429

(0.137) (0.232)

KPF1IFR -0.013 0.105

(0.907) (0.072)

EKXNKD -1.843 -1.344

(0.078) (0.094)

RQNTKI -0.219 -5.506

(0.667) (0.294)

UEJVGT -0.021 0.023

(0.559) (0.451)

NKHGGZR -0.454 -0.569 **

(0.086) (0.023)

KPHOQT -0.346 ** 0.506

(0.036) (0.444)

Constant 44.561 46.621

(0.099) (0.075)

Tests

CD"CT3 (0.067) (0.079)

CD"CT4 (0.174) (0.113)

Sargan (0.823) (0.890)
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Guvkocvkqp"tguwnvu"cpf"vjg"vcz"icr

Overall sample

Kp"vjg"ecug"qh"vjg"geqpqoke"hcevqtu."vjg"eqghÞekgpv"qp"IFR"rgt"ecrkvc"jcu"c"rqukvkxg"
ukip"cpf"kv"ku"uvcvkuvkecnn{"ukipkÞecpv"cv"vjg"7"rgt"egpv"ngxgn."vjcv"ku"vq"uc{."vjg"fgxg-
lopment of the economy increase tax revenue. Trade volume is not statistically sig-
pkÞecpv="kp"qvjgt"yqtfu"kvu"ghhgev"ku"wpfgvgtokpgf"qt"ecp"jcxg"qrrqukvg"ghhgevu."cu"
suggested before. A plausible explanation of this is that OECD economies, on the 
one hand, are open economies and have reduced import taxes gradually and, on the 
other hand, the expansion of exports increase the performance of the economy and 
gxgpvwcnn{."vjg"fktgevkqp"qh"vjg"ghhgev"ku"pqv"engct0"HFK"tgncvkxg"vq"itquu"Þzgf"ecrkvcn"
formation enters negatively at the 1 per cent level, in the sys-GMM equation. This 
tguwnv"ku"kp"mggrkpi"ykvj"vjg"ctiwogpv"vjcv"vjg"etgcvkqp"qh"iqxgtpogpv"kpegpvkxgu"
to attract foreign investment reduces the potential to collect taxes.

The productive specialisation factors, the share of agriculture and industry in the 
economy, have negative and positive sign respectively, and both are statistically 
ukipkÞecpv"cv"vjg"3"rgt"egpv"ngxgn0"Kp"vjku"ugpug."kv"ku"eqpÞtogf"vjcv"oqtg"kpfwuvtkc-
lised countries increase their potential to collect taxes, while the agricultural sector 
has less possibilities to collect them.8       

Both institutional variables, civil liberties and political rights, have negative sign 
*qt"rqukvkxg"ghhgev+."dwv"qpn{"vjg"hqtogt"ku"uvcvkuvkecnn{"ukipkÞecpv"cv"vjg"32"rgt"egpv"
level. The results suggest that a democratic system is not a robust determinant of 
tax revenue, but the social and economic stability, associated with civil liberties, 
can have a more robust effect on tax collection.  
 
Two of the social variables, child mortality rates and the proxy of education are not 
uvcvkuvkecnn{"ukipkÞecpv0"Vjg"qvjgt"uqekcn"xctkcdng." nkhg"gzrgevcpe{." ku"uvcvkuvkecnn{"
ukipkÞecpv"cpf"ujqyu"c"pgicvkxg"tgncvkqpujkr"ykvj"vjg"fgrgpfgpv"xctkcdng="vjku"qwv-
come is consistent with the argument that higher average age represents a higher 
proportion of retired people. As two of the social variables are not statistically 

8Since the two variables, the agriculture value added as a percentage of GDP and the industry value added as a 
rgtegpvcig"qh"IFR."ctg"nkmgn{"vq"dg"eqttgncvgf."yg"qdvckpgf"vjg"eqttgncvkqp"ocvtkz"cpf"hqwpf"vjcv"vjg"eqttgncvkqp"
between the two variables is low (0.170); hence we include both variables in the model because they are not 
collinear. 
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ukipkÞecpv."kv"ecp"dg"eqpvgpfgf"vjcv"vjg"uqekcn"hcevqtu"ctg"pqv"tqdwuv"fgvgtokpcpvu"
of tax revenue. It has been argued previously that social factors can also be inter-
preted as level of development. In this respect, there are other proxies of develop-
ment that can be better determinants of tax revenue, GDP per capita for instance, 
and therefore, the incorporation of robust development proxies in the model can 
ygcmgp"vjg"ghhgev"qh"uqekcn"hcevqtu09

Previous research has shown that the mix of education subsidies and progressive 
tax income, in a way that maximises social welfare, leads to an endogenous pro-
cess in which further educational attainment fosters economic growth and tax re-
xgpwg"*Mtwgigt"cpf"Nwfyki."4234+0"Iqoog"*4227+"ujqygf"vjcv"jkijgt"vczgu"vgpf"
vq"tgvctf"itqyvj"cpf"tgfweg"ygnhctg."dwv"yjgp"wugf"vq"Þpcpeg"gfwecvkqpcn"gzrgp-
diture, taxes promote human capital accumulation and so growth which is tax and 
welfare-enhancing. In this respect the empirical evidence in the relevant literature 
suggest a bidirectional effect between education and tax revenue. In order to test 
the direction of the effect in our variables, we conducted granger causality tests 
cpf"eqpÞtogf"c"dkfktgevkqpcn"ghhgev"dgvyggp"vcz"tgxgpwg"cpf"vjg"rtqz{"qh"gfwec-
vkqp0"Jgpeg."dqvj"xctkcdngu"hqnnqy"cp"gpfqigpqwu"rtqeguu."dwv"vjg"ghhgev"qh"gfwec-
tion on tax revenue can be transmitted through economic growth, as documented in 
rtgxkqwu"yqtm0"Vjku"ku"cp"gzrncpcvkqp"yj{"vjg"eqghÞekgpv"qh"vjg"gfwecvkqp"rtqz{"ku"
nguu"ukipkÞecpv"yjgp"vjg"xctkcdng"qp"geqpqoke"itqyvj"ku"kpvtqfwegf"kp"vjg"oqfgn0"""

Vjg"eqghÞekgpv"qp"vjg"nciigf"fgrgpfgpv"xctkcdng"ku"rqukvkxg"cpf"uvcvkuvkecnn{"ukipk-
Þecpv"cv"vjg"3"rgt"egpv"ngxgn"cpf"kv"ku"eqpukuvgpv"ykvj"Mg{pgukcp"vjgqt{0"Vjku"Þpfkpi"
shows that previous values of tax revenue determine present values. This is an 
endogenous process that can create a virtuoso circle in the economy when coun-
vtkgu"itcfwcnn{"kpetgcug"vcz"tgxgpwg"qt."kp"eqpvtcuv."ecp"mggr"vjg"geqpqo{"ykvj"nqy"
economic growth rates when countries do not improve tax collection.       

9Yg"cnuq"eqpfwevgf"vjg"u{u/IOO"urgekÞecvkqp"ftqrrkpi"vjg"IFR"rgt"ecrkvc"xctkcdng."cpf"hqwpf"vjcv"xctkcdngu"
such as political rights and the proxy of education, gross tertiary school enrolment, become statistically signi-
Þecpv"ykvj"vjg"gzrgevgf"ukip0"Yg"ugngev"vjg"urgekÞecvkqp"ykvj"vjg"IFR"rgt"ecrkvc"vq"tgrqtv"tguwnvu"cpf"fgtkxg"
eqoogpvu."dgecwug"vjg"Ycnf"ejk*4+"vguv"ujqyu"c"nctigt"uvcvkuvke"vjcp"vjg"urgekÞecvkqp"ykvjqwv"vjg"IFR"rgt"ecrkvc0"
Vjku"vguv"crrtqzkocvgn{"hqnnqyu"cp"H"fkuvtkdwvkqp."d{"vjg"ucog"vqmgp."nctigt"xcnwgu"qh"vjg"vguv"eqttgurqpf"vq"oqtg"
crrtqrtkcvg"urgekÞecvkqpu0""



Determinants of tax revenue in OECD countries over the period 2001-2011

51Contaduría y Administración 59 (3), julio-septiembre 2014: 35-59

Subsamples

Vjg"eqghÞekgpv"qh"vjg"nciigf"fgrgpfgpv"xctkcdng"tgockpu"rqukvkxg"cpf"uvcvkuvkecnn{"
ukipkÞecpv"kp"vjg"vyq"uwducorngu."yjcv"kv"ku"yqtvj"pqvkpi"ku"vjcv"vjg"eqghÞekgpv"ku"
smaller in the middle income countries (0.562) than in the high income countries 
(0.936), in average. In this respect, variations in the tax revenue in a previous pe-
riod, are translated almost in a proportion of one to one in the current period, in 
high income countries; whereas the effect from one period to another, in middle 
income countries, is translated in a proportion slightly higher than 50 per cent. This 
result illustrates that tax revenue in high income countries depends mainly on its 
lagged values, while the tax collection level in middle income countries depends 
substantially on changes in the determinant variables, because the effect of past tax 
tgxgpwg"fgec{u"qxgt"vkog0"Kp"qvjgt"yqtfu."vjg"cflwuvogpv"eqghÞekgpv"*3/"ベ+ in mi-
ddle income countries is larger and therefore, these countries are more vulnerable 
to the effect of the determinant variables, since their tax revenue as a proportion of 
GDP adjusts faster to the long term level, or it changes faster, compared to those 
countries with higher income level.  
             
Although the regressions with the subsamples satisfy the tests already described, 
vjg{"ctg"gzrgevgf"vq"jcxg"nguu"ukipkÞecpv"eqghÞekgpvu."ukpeg"vjg{"wug"nguu"qdugt-
vations than the aggregated regression. In this sense, the variables that enter sta-
vkuvkecnn{" ukipkÞecpv" kp" vjg" uwducorng"gswcvkqpu"ecp"dg"fggogf" vjg"oquv" tqdwuv"
determinants. In the case of middle income countries, institutional factors (civil 
liberties) and social factors (life expectancy) are the most robust determinants. As 
for high income countries, economic factors (foreign direct investment relative to 
itquu"Þzgf"ecrkvcn"hqtocvkqp+."rtqfwevkxg"urgekcnkucvkqp"hcevqtu"*kpfwuvt{"xcnwg"cf-
ded as a percentage of GDP), institutional factors (civil liberties) and social factors 
(life expectancy) are the most robust determinants. 

Kp"cp{"ecug"vjg"ukpi"qh"vjg"ukipkÞecpv"eqghÞekgpvu"fqgu"pqv"ejcpig."eqorctgf"vq"vjg"
aggregated regression. This outcome validates the results from the overall sample 
and is more evidence that the variables are robust.
 
Tax capacity, tax gap and tax effort

Vjg"hqnnqykpi"ctg"uqog"fgÞpkvkqpu"vjcv"ctg"wughwn"vq"wpfgtuvcpf"vjg"fkuewuukqp"kp"
this section. While tax revenue is the amount of income collected by a government 
through taxation as a percentage of GDP, tax capacity represents the maximum tax 
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revenue that could be collected in a country, given its economic, social, institutio-
nal and structural characteristics. Tax gap is the difference between tax capacity 
and the actual tax revenue. Tax effort is the ratio between actual tax revenue and 
tax capacity. 

Kp"qtfgt"vq"ecnewncvg"vjg"vcz"ecrcekv{"yg"vcmg"vjg"eqghÞekgpvu"qdvckpgf"vjtqwij"vjg"
aggregated sys-GMM equation, and substitute the most recent values of the expla-
pcvqt{"xctkcdngu"hqt"gxgt{"eqwpvt{0"Vjku"rtqeguu"ku"wuwcnn{"mpqyp"kp"vjg"tgngxcpv"
nkvgtcvwtg"cu"vjg"uvqejcuvke"crrtqcej"*Octv‡p/Oc{qtcn"cpf"Wtkdg."4232+"cpf"crrnkgu"
nkpgct"tgitguukqp"oqfgnu"vq"guvkocvg"vjg"eqghÞekgpvu0""""

A country with negative tax gap and tax effort lower than one, collects less than its 
capacity or potential (Piancastelli, 2001), in this case given by the characteristics 
outlined earlier. If the country wants to reach its tax capacity it needs to change 
tax regulations or taxation procedures. On the other hand, if the country wants to 
increase tax capacity it needs to go through a more complex process that involves 
structural, economic, social and institutional adjustments.

A negative tax gap or a tax effort less than one can occur mainly for two reasons: 
vjg"Þtuv"ku"vjcv"vjg"vcz"eqnngevkqp"u{uvgou"qt"vjg"vczcvkqp"rtqegfwtgu"qh"vjg"eqttgu-
rqpfkpi"eqwpvt{"ctg"pqv"ghÞekgpv0"Vjg"ugeqpf"ku"dgecwug"vjg"eqwpvt{"ugvu"tgncvkxgn{"
low tax rates or tax burden and chooses to provide a low level of public goods and 
services, in other words, to have a relatively small government. In this study, low 
vcz"ghhqtv"qt"pgicvkxg"vcz"icr"ukorn{"ogcp"vjcv"vjg"eqwpvt{"fqgu"pqv"vcmg"cfxcpvcig"
qh"vjg"hwnn"vcz"ecrcekv{"cpf"yg"fq"pqv"ctiwg"yjkej"qh"vjg"vyq"tgcuqpu."kpghÞekgpv"
tax system or small government, is more convincing. 
    
Table 4 in column 2 presents the estimated tax capacity and column 3 shows the 
computation of the tax gap in descending order. Countries with the largest tax gap 
ctg"ockpn{"htqo"vjg"Yguvgtp"Gwtqrg"Tgikqp"*Kegncpf."Dgnikwo."Htcpeg"cpf"Kvcn{+0"
Kv" ku" kpvgtguvkpi" vq"pqvg" vjcv" eqwpvtkgu" nkmg"Dgnikwo."Htcpeg." Kvcn{" cpf"Fgpoctm"
have already high-tax-capacity, above 39 per cent, and even so their tax revenue 
is at least 2.2 points above it, which suggests that these countries have either large 
iqxgtpogpvu"qt"ghÞekgpv"vcz"eqnngevkqp"u{uvgou0"

Vjgtg"ku"cpqvjgt"itqwr"qh"eqwpvtkgu"nkmg"Itggeg."Vwtmg{."Kutcgn"cpf"Urckp"vjcv"jcxg"
middle-tax-capacity, between 22 and 30, and a substantial tax gap, above 2.1. In 
this case the results suggest that these countries partially compensate the taxes that 
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ecppqv"eqnngev."fwg"vq"vjgkt"urgekÞe"ejctcevgtkuvkeu."ykvj"ghÞekgpv"vcz"eqnngevkqp"u{u-
tems or, alternative suggest that the countries have large governments in relation 
to their tax capacity. 

Qp"vjg"qvjgt"jcpf."Mqtgc."Ecpcfc."Unqxcm"Tgrwdnke"cpf"vjg"WU"ctg"vjg"eqwpvtkgu"
with the lowest tax gaps. In this case, although they have middle-tax-capacity, be-
vyggp"49"cpf"55."vjg{"fq"pqv"uggo"vq"jcxg"ghÞekgpv"vczcvkqp"u{uvgou"qt"c"jgcxkgt"
vcz"dwtfgp." vjcv"cnnqy" vjgo"vq"rctvkcnn{"eqorgpucvg" vjg" vczgu" vjcv" vjgkt"urgekÞe"
characteristics do not allow them to collect. Another explanation for the negative 
gap is that these countries may have chosen to have small governments and to give 
c"oc{qt"tqng"vq"vjg"qrgtcvkqp"qh"octmgvu0""

Kv"ujqwnf"dg"cffgf"vjcv"uqog"okffng/kpeqog"eqwpvtkgu"nkmg"Ejkng"cpf"Ogzkeq."jcxg"
low-tax-capacity, below 21.3, and negative tax gaps. In this case, these countries 
need to adjust economic, social, structural and institutional factors if they want to 
increase tax capacity. Moreover, they also need to change tax regulations and tax 
collections systems, by increasing the tax burden, if they want to improve the tax 
gap.               

We also compute the tax gap over the period 2002 – 2010, across all the countries; 
the exercise is extended to these years because they contain most of the observa-
tions for every variable and thus, the calculation can be more accurate. This exer-
cise is aimed at exploring whether the tax gap changes drastically over the years 
qt"tgockpu"uvcdng0"Ceeqtfkpi"vq"vjg"tguwnvu."3;"qwv"qh"56"eqwpvtkgu"mggr"vjg"vcz"icr"
with the same sign and 90.07 per cent of the observations do not change sign over 
the analysed period. The countries that present variation in the tax gap sign have 
the following characteristics: i) Gradual changes from positive to negative signs 
with the turning point in 2009, the year of the global economic crises, as is the case 
of Spain, Iceland and Slovenia. ii) Slight oscillations around cero, for instance Po-
ncpf"cpf"Nwzgodwti0"kkk+"Qpn{"ejcpigu"kp"vjg"ukip"kp"qpg"{gct"qxgt"vjg"rgtkqf."cu"
is the case in most of this group of countries. Consequently, the countries tend to 
mggr"vjg"ucog"ukpi"kp"vjg"vcz"icr."cpf"kp"vjg"ecug"qh"xctkcvkqpu"vjg{"ctg"vjg"tguwnv"
of trends, slight oscillations or sporadic variations, but they are not outliers. This 
result suggests that the estimation of the tax gap is stable and robust and does not 
present inexplicable or drastic variations.
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Vcdng"6"
Vcz"icr"kp"QGEF"eqwpvtkgu

Uqwteg<"Qyp"eqorwvcvkqp"ykvj"kphqtocvkqp"htqo"Yqtnf"Dcpm"*4235+."QGEF"*4235+"cpf"Htggfqo"
Jqwug"*4235+0

Eqwpvt{ Rank Vcz"tgxgpwg"*3+ Vcz"ecrcekv{"*4+ Vcz"icr"*5+
Iceland 1 35.22 31.09 4.12

Belgium 2 43.51 39.96 3.54

France 3 42.86 39.32 3.54

Italy 4 42.92 39.41 3.51

Greece 5 30.88 27.72 3.15

Vwtmg{ 6 25.72 22.65 3.07

Israel 7 32.43 29.50 2.92

Nwzgodwti 8 37.13 34.51 2.62

Fgpoctm 9 47.60 45.38 2.22

Spain 10 32.26 30.13 2.12

Netherlands 11 38.74 36.80 1.93

New Zealand 12 31.53 29.96 1.57

Slovenia 13 37.49 36.01 1.48

Sweden 14 45.52 44.29 1.22

Portugal 15 31.26 30.04 1.22

Finland 16 42.49 41.62 0.87

United Kingdom 17 34.86 34.14 0.72

Austria 18 42.01 41.30 0.72

E¦gej"Tgrwdnke 19 34.18 34.62 -0.44

Estonia 20 34.17 34.66 -0.49

Mexico 21 18.85 19.42 -0.57

Australia 22 25.63 26.23 -0.60

Poland 23 31.71 32.48 -0.77

Jwpict{ 24 37.91 38.76 -0.85

Norway 25 42.90 44.23 -1.33

Lcrcp 26 27.63 29.00 -1.37

Germany 27 36.05 37.43 -1.38

Ireland 28 27.64 29.10 -1.46

Switzerland 29 28.05 29.60 -1.54

Chile 30 19.64 21.31 -1.67

Korea 31 25.06 27.39 -2.33

Canada 32 31.03 33.52 -2.49

Unqxcm"Tgrwdnke 33 28.33 30.83 -2.49

United Sates 34 24.85 27.93 -3.08

Average 33.77 33.25 0.52
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Eqpenwukqpu

According to this study, a country with high GDP per capita, low share of FDI in 
relation to GFCF, a robust industrial sector and the protection of civil liberties, is 
a country with more possibilities to have high tax revenue. In addition, the use of 
a dynamic econometric model reveals that the past value of the lagged dependent 
variable is a strong determinant of the current tax revenue, as it enters positively 
cpf"uvcvkuvkecnn{"ukipkÞecpv"kp"vjg"gswcvkqp0"

Tax revenue in middle-income-countries depends less on its lagged values than 
in high-income countries, which indicates that the roll of economic, institutional, 
social and structural factors is more important to determine current values of tax 
revenue in the middle-income economies.  

Ceeqtfkpi" vq" vjg"ocipkvwfg" qh" vjg" nciigf" fgrgpfgpv" xctkcdng" eqghÞekgpvu."ok-
ddle-income countries need to improve the analysed factors permanently if they 
ycpv."cv"nguu."vq"mggr"vjgkt"vcz"tgxgpwg"ngxgn."ukpeg"vjg"nci"ghhgev"fgetgcugu"hcuvgt"
over time. On the other hand, high-income countries, in general, can manage to 
mggr"vjg"vcz"kpeqog"ngxgn"dcukecnn{"ykvj"vjg"ghhgev"qh"rcuv"xcnwgu."ykvjqwv"eqpfwe-
ting substantial transformations of the determinants.

The implication is that in middle-income countries, structural reforms are more 
relevant to improve tax collection, besides the fact that the dependent variable is 
more vulnerable to variations of the explanatory variables.  

Uqog"qh"vjg"uvcvkuvkecnn{"ukipkÞecpv"eqghÞekgpvu"qh"vjg"gzrncpcvqt{"xctkcdngu"kp"vjg"
qxgtcnn"ucorng."vgpf"vq"tgfweg"vjgkt"ngxgn"qh"ukipkÞecpeg"kp"vjg"tgitguukqpu"eqpfwe-
vgf"ykvj"vjg"uwducorngu."dwv"vjg{"mggr"vjg"ukip."yjkej"uwiiguvu"vjcv"vjg"fktgevkqp"
of the effect is robust.       

The tax gap across countries tends to remain stable over time, which suggests that 
the characteristics of the taxation systems of the economies included in the sample 
have not changed drastically along the period. In addition, the tax gap does not 
seem to follow a pattern in relation to the income level of the countries and hence, 
vjku"xctkcdng"ecp"fgrgpf"qp"fkhhgtgpv"hcevqtu"nkmg"vcz"eqnngevkqp"ghÞekgpe{"qt"vcz"
regime. 
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