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Abstract:

Assessing the progressivity of a fiscal system is relevant to develop a global idea on the
extent of redistribution. In this paper we assess the evolution of progressivity over time
and how economic shocks and government fiscal policy affects its design. The social
performance of fiscal redistributive mechanisms in Mexico has been receiving a growing
interest from politicians and researchers. The aim of this paper is to assess the
dynamics of progressivity of the fiscal system in Mexico and its effect on inequality and
on polarization, and this during the period of 2002-2012. What distinguishes this work is
the relevance of the adopted comparison approach of progressivity and where the
common support of comparison is imposed. The results of this study confirm the
effectiveness of the governmental redistributive mechanisms to decrease after-tax
income inequality. Based on our estimates, we find a significant increase in the
progressivity of the fiscal system over time, despite the high persistent levels of
polarization and inequality in the country. Finally, we find that imposing the common
support of comparison has a non-negligible impact on the level of progressivity.
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1 Introduction

Monitoring and improving the fiscal system becomes a relessne for developing coun-
tries for three main reasons: 1. This mechanism represkatsitimate tool to improve the
distribution of wealth, and benefits the poor by making taxese progressive. 2. Tax evasion
in developing countries becomes practically the rule whi growing size of the informal sec-
tor. This explains the urgent need of improving and adaptegfiscal system. 3. The impact
of benefits through the transfers and the social programsmitagated across countries (for ex-
ample due to imperfect targeting) and this, depending oexkent and the pro-poorness of the
fiscal systems. During the last years, similar countries &xikb in Latin America like Brazil,
Argentina and Uruguay have shown some improvement in thssialfisystem and redistributive
effects to tackle poverty. However, there still exist eaoines with poor results, despite having
applied even more ambitious programs and more resourceghlbacase of Mexico with the
Oportunidadeprogram, such as Bolivia and Pefu (Lustig, Pessino, and &ft4)).

Even though it is not our goal to analyze poverty impacts ffmeal policy changes, in this
paper we attempt to study the evolution of progressivityhef tax-benefit system in Mexico
over time. This retrospective form of analysis is helpfuhtve some salient facts about the
relevance of the implemented fiscal policies and socialfamg during the last years. The topic
of comparing the progressivity of a fiscal system over time Ib@en even more absent in the
empirical literature. This fact is well explained by thefdifilty surrounding the absence of the
common support of comparisoar in short, the temporal change in the distribution of gros
incom

In this paper, we approach this gap by proposing the ap@igpmethod to perform the
comparison of the extent of progressivity over time. Of seurthe proposed method can be
generalized for other cases, like the comparison of pregi#g across countries. The impor-
tance of focusing on the period of 2002-2012 is explainedieyMexican Government having
changed its internal way of conducting both political andremmic decisions, when the oppos-
ing party (Partido Accion Nacional) won the elections foe first time in seventy years, and
remained at the helm for twelve years (2000-2012). Indeesheschanges began to emerge.
At the state/local level, the tax systems were so weak anthfbemal sector grew up to reach
sixty percent of the workers (INEGI (20[14)), resulting inoavitaxable base. Also, the benefit
programs began to grow faster during this period. Theses faat provide an ideal opportunity
to examine the temporal effects of the fiscal policy and tebistion into the whole population
as well as for the contributors.

Another interesting feature of this period is that it pra@sdis with an opportunity to study
the response of the tax-benefit system with regards to thedi@e2008/2009 international cri-
sis. Mainly, among the salient facts of this crisis was th@danternal increase in food and
energy prices. This has involved in its turn the expansiacbosumption subsidies and targeted
benefits, as well as an increase in the value-added tax (\BX€Lisely, this increase was from
15 to 16 percent, except for the six states bordering thoeediinited States of America (U.S)
where the increase was from 11 to 16 percent for all.

The rest of the paper is organised as follows: The next settiefly describes the fiscal
context and its related events during 2002 and 2012 as weétleasmpirical literature to date

1Sed Musgrave and Thin (1948), and Musgrave (1990) to uradetshore details about this condition.




related to progressivity in fiscal systems on internatiaxaleriences and Mexico; the third
section describes the theoretical framework; the fourtis@nts the data sources with the specific
assumptions made and the empirical exercise; section fndwaes and shows the final insights
providing new routes for future research.

2 Overview of changes in the Mexican fiscal structure

Serious distortions that result in an excess of inequaldssist among the population in
Mexico, both in the way of paying taxes as well as the way teikecwelfare support through
the fiscal system by the Government. While inequities hasthcal roots in this country, it has
been shown how not only for developed but also in developmmtries a better redistribution of
resources has been achieved through the fiscal systemsoasimgensated-based redistributive
policieSE

Another issue of importance is the significant underrepgrtif wages by registered firms to
evade payroll taxes in the countfy (Kumler, Verhoogen, amasK2013)), as well as the impact
of a persistent high level in the informal sector with sesi@monsequences for the marginal
efficiency of taxation as one of the causes of low revenu@ctitin. As a research hypothesis,
this last issue will lead to an impact on the tax system, evieenwit is progressive, that is not
able to cope with inequality over time.

2.1 The Tax-benefit system behavior in perspective

The tax-burden in Latin America has been low compared torathantries with similar
levels of economic development. It has stood by an avera@® percent for the year 2005 but
differences within countries remain large, from about 3&eet in Brazil to as low as 10 percent
in Mexico or Guatemala. The trend during the last decade bas tbwards an increase in the
tax burden and its efficiency, mostly for the same counthes initially had the same pattern.
Comparing this later issue to public expenditure levelsimduthe last twenty years there has
been a widespread difference among the Latin American eum@sothat seem to be growing
departing from 2008.

Itis important to remark that the taxation structure hasaieed almost the same for Mexico
over 2004-2012 and that the main taxation figures have velgtfew changes. Income taxes
remained the same at the margin, but the VAT changed in 2@&feasing the general rate from
15 to 16 percent, leaving the rest of consumption categarieeanged. Income taxes represent
an average figure of 46 percent and VAT an average of 38 peotéme total taxation revenues
during the period.

Two direct taxes emerged in the country in 2008. The firstedhnsiness flat tax (IETU for
its initials in Spanish) with a minimum threshold of 17.5 gant. This flat tax had a broader
basis than the income tax (for both personal and corporattjtavould tax those agents who
currently pay no income tax, making taxation more equitaole to reduce fiscal evasion and
elusion. The second tax was the flat tax on cash deposits @D&panish), with a flat rate

2Se€ Lustig, Pessino, and Scott (2014).
3Sed Gomez-Sabaini (2006) for more insights about this gsoce




of 2 percent applied for cash deposits in the banks beyor@D@3lexican pesos per month.
This tax was supposed to be paid by all agents with the goadoce informality as well as
to cope with organized crime. These taxes were eliminat@®i8 and both figures accounted
for no more than 4.1 and 1.3 percent of total taxation revemaspectively in 2011. Among
the causes that engender the difficulty of the Mexican fisgstlesn in raising revenues to fund
the provision of public goods over time, there can be ungenterg of wages by registered
firms (Kumler, Verhoogen, and Frias (2013)) as well as a heyell of informal employment,
ranging between 45 percent to 80 percent of total employmeniss states during 2005-2010
(Dougherty and Escobar (2013)).

The context of a structural fiscal crisis that characteridgel Mexican government for
decades highlighted the need to target even more the pulgenditures to well-defined sets
of populations. The economic policy of the last two decagegiaged in macroeconomic bal-
ances, failed to be reflected in higher economic growth atagethe consolidation towards a
more equitable society. On the contrary, deterioratiorhaliving conditions of the Mexican
society is evident where approximately more than 50 percktite population lives below the
official threshol

Even if the combined effect of the different social prograrase significantly helped in re-
ducing poverty in Mexico, their effectiveness and sourddémance continue to be questionable.
Is it possible to improve the social efficiency of benefitswadl as the tax efficiency to finance
in particular the social programs and in general the pubtlijgets? The need of continued im-
provement in the design of a tax-benefit system is justifietheyeconomic structural changes.
For instance, the increase in the tax on the production oswaoption of goods may be rele-
vant to compensate the taxpayers, especially when themal@ector becomes the predominant
shape of the economic structure (Dougherty and EscobaBj201

Mexico needs to restructure its strategies to cope with qpp\ie improve the social effi-
ciency of its intervention: First, more efficient targetimighe poor is the single best mechanism
to ensure the optimal use of public resources. Second, th& policy has not been designed to
solve the underlying problem. It is too common that trarsfeanslate into a lack of government
action and that the benefits derived from welfare suppotsierre as survival for the poor. And
third, the government has leaned heavily on social poligyfasindation for support, so there is
a political bias in targeting fiscal resources to public pangs regardless of the political party
in power during this period.

In January 2002 the Inter-American Development Bank (IADB)nted Mexico a loan of
one billion dollars to support a program call®gortunidadegor which great expectations were
held; this led to another loan of 200 million dollars to exgdihe coverage and consolidate the
program. According to World-Bank (2014), results indicatdecreasing poverty trend between
2002-2006 followed by a period of increasing poverty ratpgai2012, the end of the study
period. The poverty rate was 50.0 percent in 2002, 47.2 ir1280.9 in 2006, 47.8 in 2008,
51.1in 2010 and 52.3 in 2012 portunidadegprogram was accompanied by other transfers,
such as aid to the elderly, to areas with natural disastenstbrserious problem in the creation
of new jobs, and additional aid in the form of food assistaioce¢he poor. The welfare aid has
not proven highly efficient at reducing poverty during theipe of economic crisis.

4Sed CONEVAL (2012) for more insights of this figure, the payénresholds employed and a more disaggre-
gated picture using the multidimensional approach to campaverty levels in Mexico in the year 2012.




All these benefit programs have accounted for no more thahyg@&ent of Mexican GDP at
its highest level and were accompanied by an increase imgegroverty gaps for the Mexican
household§.

2.2 Growth and shocks

World-Bank (2014) information reveals that the Mexicanremmy has struggled with two
periods of crises: 2001 and 2009. These years saw a decatecditGDP growth by -1.55
and -7.1 percent respectively. During the period, evidari@shift of employed workers from
manufacturing to services is present. Caamal (2013) shioiwpattern to be associated with
lower labor demand in the former sector and falling retuonsducation.

Along with the previous performance, Government action&leentered on two important
features: Application of a generalized consumer subsidyamestic electricity, gas and diesel,
as well as gasoline; and an increase from 0.34 to 0.92 pes€&DP in the direct cash-transfer
social programs. The former subsidies have varied sharmphgdent years as a function of
international oil prices: they accounted for a historicaximum of 2.8 percent of GDP in
2008. As a result, domestic gasoline prices were frozenarctimtext of rising international
gasoline prices, then the consumer price of domestic gesgliices increased afterwards by
0.11 Mexican cents for every morjth Scott (2014), after wigiolmt in time it can be seen that
Mexican fiscal authorities have fixed this rise for interraes of gasoline and kept revenues at
about the same level of GIP.

During the last nine years, a non-contributory health iasoe was introduced to most of
the uninsured population called tBeguro Populaprogram, extended mostly to the poor. Pop-
ulations with neither coverage of social security nor pcote by any health care program
(public or private) could apply. This figure went from 50.1rgent (13.3 million people) in
2006 to 44.1 percent (11.8 million people) in 2008. Betwee@&and 2012 the coverage in
access to health services increased significantly to 2xdepein 2012 (25.3 million people)
(CONEVAL (2014)).

This significant decrease is mainly due to the enrolimenthamS3eguro Popularsystem.
However, the right to health-care in Seguro Popular is notpdetely free and families must pay
an annual registration fee. According to Scott (2014) akthchanges have been implemented
with a failure to increase Mexico’s low efficiency of revermaebilization: non-oil tax revenues
have remained stagnant at close to 10 percent of GDP, wheresh®f the Latin American
countries have seen revenues rise on average by 13 to 1%pefc@DP in the last ten years.
As a result, in Mexico a large fraction of public spending basn financed through oil revenues
which come from the state-owned oil compdrstroleos Mexicano§PEMEX).

\Campos-Vazquez, Esquivel, and Lustig (2012) found thajuaéty decreased from 2002-
2006 and then returned to its initial level in 2008 using dsgible total household income with
a standard Gini coefficient of 0.51. Inequality decreaseratp a level of 0.49 in 2010, and
among the factors driving this process in overall inequathey identify the decline in non-

SEstimates from the authors show an increase of 3.5 pointsipdverty gap index between 2006 as the pre-
crisis index and 2012 as post-crisis index.

bseé Scott (2014) for a more detailed description of the tffgfthe 2009 crisis in Mexico and the fiscal policies
applied.



labor income inequality and the role exerted by remittarmeebsgovernment transfers. In these
years, emigration from Mexico to the US grew at a rapid paséalicdremittances sent by these
migrants to their families in Mexico. CONEVAL (2009) dataopides evidence that without
remittances, poverty figures in the country could have beachrhigher.

2.3 Empirical literature on progressivity

Empirical research has been carried out to measure liabilithe tax burden or even the
incidence of transfers and benefits over time and acrosgmesifiKniesner and Ziliak (2002),
Davidson and Duclos (1997), | Keen, Papapanagos, and Skei{t&96), | Duncan (2010),

/Araar (2008), | Baunsgaard and Symansky (2009), Devereukaest (2009),
Buettner and Fuest (2010), | Attinasi, Checherita-West@ma Rieth (2011),

[Lustig, Pessino, and Scott (2014), and Scott (2014)).

The research df Kniesner and Ziliak (2002) examines thecetiethe federal income tax
reforms of the 1980s in the United States on the level of aatmstabilization of consumption,
and determined that the recently implemented social progeforms increase the automatic
stabilization, whereashe Economic Recovery Tax Adt1981 (ERTA) and thdax Reform Act
of 1986 (TRA86) reduce consumption stability by about 5@pget for households facing large
income risk, and the impact is much more modest for the typicasehold.

Davidson and Duclos (1997) found a more progressive digtdb in the post-fiscal dis-
tribution of income between 1981 and 1990. Using the asytigpsampling distribution of
quintile-based estimators, they found that taxation iartyestatistically less progressive than
benefits, and that gross incomes were more equal in 1981 nHE®O0; the opposite trend was
found for net incomes, i.e., redistribution was signifitamhore progressive in 1990 than in
1981.

Keen, Papapanagos, and Shorrocks (11996) extend the cafts i@s progressivity to cover
the case of income-tax payments and prove that any changeenage tax rates would be
sufficient to decrease residual progression. This outcamn&aesult from increasing either
allowances, income-related deductions, or tax creditsgStédf and van Doorslaer (2001) ana-
lyzes the role of tax credits, rate structures, allowanoesigductions in determining the overall
progressivity of net income tax liabilities in fifteen OECDumntries and three kinds of clusters
have been found. First, the dominant (but not only) effestilg progressivity of gross and net
tax liabilities in countries like Australia, France, Itatlie Netherlands and Spain is rate. Second,
there are countries where available allowances, transfars are the dominant source of pro-
gressivity, as is the case in many English-speaking castiihird, there are the mixed structure
countries, Belgium, Finland, Germany and Sweden, wherghigthalf of the progressivity of
gross tax liabilities is attributable to the rate structure

/Araar (2008) performed an empirical application for pregreity using the Canadian data
to estimate the impact of the fiscal system on the size andbeiath of socio-economic classes.
He concludes that the progressivity of the fiscal systemlesabreduction in the number of the
poor and increases the size of the middle class, accordiag itecreasing progressivity trend of
the fiscal system in the country between 1993 and 2005.

On the other hand, Duncan (2010) found that tax progregsmdy increase current in-
equality, especially in countries having a weak law and gdanformal nontaxable sec-




tor where the evidence is estimated for over one hundredtgesnworldwide. The find-

ings of Duncan (2010) suggest that progressivity has a gtrmgative effect on inequality
in reported gross and net income and that this negativetaffestronger in countries whose
institutional framework supports a pro-poor redistribati A similar pattern was found in
\Claus, Martinez-Vazquez, and Vulovic (2013) for many Ast@ountries, where government
spending on social protection appears to increase incoeggiality instead of mitigating it.

The research conducted by Baunsgaard and Symansky (2098)ighis reasons that
analyzing income taxes is important, including the rekatiprogressivity of income
taxes relative to corporate or consumption taxes over timeOther findings re-
veal that corporate taxes are not found to act as significambnaatic stabilizers in
the economic cycle| (Devereux and Fuest (2009), and BudtmeFuest (2010)). Also,
/Attinasi, Checherita-Westphal, and Rieth (2011), usingectimeasure of personal income tax
progressivity, found how income taxes payable by individiseem to be more important in
terms of budgetary revenues than corporate income taxeaday developed EU economies.
They present OECD cross-country evidence on the relatiprisdtween tax progressivity and
output volatility.

[Lustig, Pessino, and Scott (2014) provide good insightsuirsyong the progressivity inci-
dence for the fiscal system figures of six Latin American coestand its impact on poverty
during 2000-2010. Their results show that a more progredsix-benefit system is found for
most of the selected countries in recent years. There arermi@ss-country differences. The
fiscal systems of Bolivia, Mexico and Peru have the lowestictpon poverty reduction while
Argentina, Uruguay and Brazil presented the greatest temhscand are the countries with the
most redistributive fiscal systems. Scott (2014) presewctgplete analysis for a short period
of time, between 2008 and 2010, for the fiscal tax-benefiesysh Mexico. He finds a situa-
tion that describes a fiscal system trapped in a low-revéowesenefits equilibrium, where this
limitation of tax revenues does not arise from exceptigriallv tax rates, but from low levels of
tax productivity. His findings show a more progressive fisyatem in 2010, by a comparative
static measurement of progressivity when just using thatakbenefits rules of each year.

Although|Lustig, Pessino, and Scott (2014) and Scott (20k&4E done a great job in pro-
cessing the tax figures and transfers in their databaseghesel findings with regard to progres-
sivity demonstrate that there is not a common support of @ispn used in their estimations.
So far, we cannot assure that those results are fully relladtause fiscal incidence and progres-
sivity refers only to the evolution of structural conditeononsidered separately for each year,
then measured at only one point in time without observing&hagivity incidence with respect
to the changes on income distribution.

3 Theoretical framework

In this section, our main objective is to present the thecmktramework used in this study by
focusing on how to:

- assess the progressivity of a fiscal/benefit system.
- develop a comparison of progressivity over time.
- assess the distributive impact of the fiscal/benefit system

7



We start by introducing the theoretical framework to tesd &m measure the progressivity of
taxes or benefits. Then, we explain the inequality and pd#dn indices that can be used to
assess the behavior in income disparities and on polarizafi income arising from the tax-

benefit redistribution.

3.1 Testing progressivity of fiscal system

Usually in distributive analysis, we assess the progrégsiv taxes or transfers. However,
with governmental intervention through the fiscal systdrma,itousehold can have, depending on
its characteristics, a simplified negative or positive iotgan its gross income. First, we begin
by dividing the total impact of the fiscal system on househotdme, which is the difference
between net and gross income, into two main components.elhtusehold-level impact is
negative, we assume that the latter represents a globaldted byT’, that the household must
pay. In contrast, if the impact is positive, this representfiobal transfer that the household
receives and we denote it dy. It can be said that a tax is progressive if the tax burden®f th
poor group is relatively lower than that of the non-poor grorhis implies a rise in the share
of net income for the poor group. In the literature of progrésy, there are two main distinct
concepts of progressivity, which alecal progressivity(L P) andglobal progressivitf RP). In
the pioneering work of Musgrave and Thin (1948), two mainrapphes were proposed for the
measurement of local progressivity, which #isbility progressionand residual progression
Let V(x) denotes the final impact on gross incomeuch thal’ (z) = B(x) — T'(x).

Theorem 1 With the liability progression measurement, a fiscal sysiati tax7" and transfer
B is locally progressive if and only if:

B(z) T(x)

(np(x) —1) — T(UT(x) —1) <0, (1)

LP(z) =

wheren; andng refer to the elasticities for both, téx and transfei3 with respect to income
respectively.

Proof. See th¢ Appendix|1 for the prooi

It can be recalled here that with thesidual progressionrmeasurement, a fiscal system with
tax T and transfe3 is locally progressive if and only if:

RP(z) = nn@) < 1, (2)

nn (z) refers to the elasticity of the net incom&z) with respect to income. To test the global
progressivity of a fiscal system, we use two dual approaches first is thelax Redistribution
approach T R), which is based on the distribution of taxes considerirag tf gross income.
The second is ththcome Redistributiompproach {R), which is based on the distribution of
net income as a function of gross income.

Theorem 2 A fiscal system with tak and transferB is globallyT R progressive if and only if:

TR(p) = jj—X IL(p) — Cr(p)] + fj—X (Co(p) — L(p)] > 0Vp € 0,1], 3)
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whereL,(p) andC,(p) denote the Lorenz and concentration curves respectivelgraentilep,
and whereur andyuz are the average tax and average transfer respectively.

Proof. See th¢ Appendix| 2 for the prool

It can be easily checked thatTfR(p) is greater than zero across the entire range of per-
centiles, and in absence of re-ranking, the redistribigffect of this fiscal system is socially
efficient and inequality must decredbmstead of comparing Lorenz and concentration curves,
we can use progressivity indices. The aim of these indicesdapture progressivity across the
entire income distribution with one summary index. In gaheihese indices are computed as
differences between the Gini and concentration indices.

Corollary 3 Afiscal system with tdk and transferB is progressive if the index of progressivity:

PTi1er — 1G] + B2 [1Gx — ICy) >0, (4)
Hx KX
where/G and IC are the Gini and concentration indices respectively. Fedth approach, it
can be said that the fiscal systen I3 progressive if:

IR(p) = [Cx_r+B(p) — Lo(p)] >0Vp e [0,1]. (5)
Using Gini and concentration indices, it can be recalled ttefiscal system is progressive if:

IGX—ICX_T+B > 0. (6)

3.2 Comparison of progressivity over time

As stated above, to assess the nature of change in the pgsesf fiscal systems over
time, we cannot directly compare the estimated progragsivilices because the distribution
of gross income varies from one year to another, and thiscasaises the problem of the non-
existence of &ommon support of comparisom fact, the change in the pre-tax income distri-
bution substantially affects the progressivity measugesn with an unchanged fiscal sysﬂ%m.
The less equal the gross income distribution is, the gresitebe the equalizing effects and
hence, the higher the progressivity index. Hence, progigssdices cannot be compared with
the change in the distribution of gross income across%'ne.

To address this issue, we propose to compare between psiifemdices or curves, when
the reference year is predetermined. For instance, to cantpa progressivity of a tax-benefit
system between periods 1 and 2, and when the reference pepedod 1, the expected taxes
and transfers from period 2 can be estimated using infoonain period 1 (incomes, taxes
and transfers for period 1). For analytical purposes, ireganwe focus on the most updated

"The social efficiency refers to the joint economic and distiive efficiencies.

8Sed Duclos and Araar (2006), chapters 7 and 8.

9For the measurement of the global progressivity, MusgradeTin (1948) have proposed to use the relative
change in equality implied by the tax. However, they noté thiz index will depend on the initial distribution of
gross income.

105e¢ Kasten and Toder (1994), Thoresen (2002) and Kesseldabheeung (2004).




distribution of wellbeing and we try to show if there is an immpement in progressivity of the
tax-benefit system over time.

Formally, let[T2, B?|X}] be the estimated combination of tax/benefit that the indizid
will face if the tax/benefit system of peri@dvas applied in period. Using the estimated distri-
bution of taxes and benefits of the past periods, we can chiaekher the prevailed tax/benefit
system [T, B*| X*]) is more progressive than the old tax/benefit systefis ¢, B'~7| X]), and
this, by using the usual conditions of progressivity conguar, presented in the preceding sub-
sections. Note that, in the application of this paper, wethedocally linear non-parametrical
approach to estimate the expected taxes and trangfers. ndip@ provides for more details
about this estimation and technics used.

3.3 Inequality and polarization

In this study, we use the popular Gini index to assess thdsl@fenequality in gross and
net incomes. This will enable us to show by how much the tanebesystem reduces income
disparities. Also, we assess the impact of the tax-benefiesyon polarisation, measured by the
[Foster and Wolfson (1992) (FW) ahd Duclos, Esteban, and R&§4( (DER) indices to assess
bipolarisation and polarisation respectively. Formahg normalized DER index can be written
as follows:

PPER — 4 / / F(@) e f ()| — yldydz, @)

where A = 0.54>"! and f(.) is the density function. Keep in mind that, when the paramete
a = 0, the normalized DER index equals the usual Gini index. Thestjon that can now be
raised is: How do polarization indices differ from those méguality? While inequality mea-
surements are conceived to assess the expected divergedisparity between incomes, po-
larization measurements are also sensitive to the leval{grome used to classify the income
groups. For a given population group delimited by a smalbime range, its identification in-
creases with its population sh%l?urthermore, it has been argued for the evident link between
polarization and some other negative aspects of the disitmiln For instance, severe poverty,
disappearance of the middle class or a higher level of betwgesup inequality are certainly
related with polarization phenomena.

Now, we review the adopted bipolarisation measuremenwlBifsation can be viewed as a
special case of polarization when one focuses on the lewdisphrity and identification of the
two main groups of the population. For the FW index, the firsiug is composed from those
with income below the median and the second includes thabeindome above this threshold.
An interesting representation of this index was proposeBagriguez (2004):

pwvorr — o rrqs — gy, 8)
m
where/GE and G are the between and within inequality components, when thei@iex
is decomposed by the two population groups, separated byélaean of incomer). Hence,
the FW index reaches its maximum when the first half of the faimn has a null income and
the second half equally shares the entire total income. hierged, any distributive change which

11se€ Esteban and Ray (1994), Duclos, Esteban, and Ray| (2004).
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increases the average income of the rich group will incrégselarisation measurements. In
addition, a decrease in inequality within any of these twags will increase the bipolarisation
(groups will be more identified through income). In summanis index gives us synthesized
information about the level of disparity in average inconeéAeen the two main groups of the
population and how these two groups are homogeneous basbdioimcome levels.

4 Empirical application

4.1 The Mexican household income and expenditure survey$he ENIGH
databases

For the empirical exercise, we unified a series of the suBmguesta Nacional de Ingreso y
Gasto de los Hogare®ENIGH) carried out byinstituto Nacional de EstadstiddNEGI (2013))
considering the years 2002, 2004, 2006, 2008, 2010 and 2@ll@edlated incomes using a CPI
with 2012 as a reference year; the surveys were carried dbheimonth of August. Based on
the information provided by its microdata and to make it camaple to the official reports, we
proceed to build the distribution according to the CONEVAjuwvalence scale and following
both direct and indirect identification methdds.

4.2 Microdata for Mexico and construction of the fiscal systen

Based on the personal disposable income (henceforth rehiy it is possible to calculate
the figures shown in tablé 1 to rebuild the pre-fiscal inconem¢eforth gross income). When
the vector on net incomes is obtained after taxes, the dutagrrules per source of income
are applied for each survey. The Mexican tax system has amnscb€limits and quotas for the
assessment of the income tax (ISR) with 8 brackets of incontetal. Each bracket must pay
the corresponding income fee in Mexican nominal pesos d®ptre earnings for the marginal
income tax, which ranges from 1.92 to 30.0 percent in 2012 t@eld ?). The surveys allow us
to identify sources of incomes and we use the four sourcesfigzein the ISR

Thus, different tax schedules also applied for the taxmayex credits and tax allowances
per wage earner. In order to rebuild the fiscal system frorm#tancome in the surveys, the
translation hypothesis for tax payments in Pechman (|19t8£5¢msider£. For the empirical
exercise, we use the income tax from both wage earners anddinals that reported income
sources as benefits obtained from business, so we are abdtin@ae the progressivity and
incidence of direct taxes. It can be seen in figlfe (1) thaipduhe last decade, the income tax
reforms were modest. Thus, we cannot expect the reformgifisantly impact government

25ee for instande Lustig, Pessino, and Scott (2014): 291.

BThese are: Wages and salaries, taxable benefits, comnsisamentives (wage-earners); 2. Income from
business and utilities; 3. Capital and financial earningsl(ides insurance and other payments as income from
investments); and 4. Formal income from self-employmenly(those officially registered covered by any social
security institution).

These are related to both income and indirect taxes whicpaadein accordance with the legal framework and,
formally paid completely by the consumers or the final taxquay
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Table 1: Tax and benefit system in Mexico

Taxes and contributions to social programs

ISR - Income Tax
VAT - Value added Tax
IEPS - Special consumption taxes

Employer’s social
security contributiong

- For health insurance
- For pensions
- For housing (public lending to finance a house)

Employees social
security contributiong

- For health insurance
- For pensions
- For housing (public lending to finance a house)

Benefits

Means-tested

- Opportunities (Oportunidades)
- Elderly
- Program for food support
- Scholarships
- Farmers Direct Support Program
(Programa de Apoyos Directos al Campo or Procampo)
- Unemployment assistance (Temporal Employment)

Non-means-tested

-Pensions (Not included in benefits, but included in netinep
-Others transfers (Are transfers from unknown source irstireey)

Source: Authors’ elaboration according to methodology.

Table 2: Mexico Personal annual tax rates 2012

Income range (MXN) Marginal tax
1 - 5,953 1.92

5954 - 50,525 6.40
50,526 - 88,793 10.88
88,794 - 103,218 16.00
103,219 - 123,58( 17.92
123,581 - 249,243 21.36
249,244 - 342,842 23.52
342,843 and over 30.00

Source: Authors’ elaboration according to official

data by the Mexican Ministry of Finances.
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revenues. As we can observe in figure (1), for highest incothesnaximum rate of 33 percent
in 2004 decreased to 28 percent in 2008 and rose to 30 percent in 2010.

However, when real brackets are considered using 2012 as the base year, it can be seen in
figure [2) that for middle income earners (above 30,000 morklsog the tax burden increased
in recent years. Apparently, in nominal units, 2004 seems to have the highest marginal tax rate
for middle and top earners. The more salient difference when correcting for inflation is related to
the top marginal tax rate in 2012: following the tax changes in 2010, the tax burden for middle
income earners was higher than in 2004 and 2008. Tax reform resulted in a lower marginal
tax in 2012 (33 percent) than in 2004 (30 percent), but it also widened the brackets for middle
and top earners, which diminishes the likelihood of falling into the next lower bracket if faced
with an exogenous drop in income. Also, for the low income earners (less than 10 thousand
pesos), the 2012 data shows that the real tax burden has increased by more for this group,
perhaps due to relative prices changes in taxable goods consumed most intensively by the poor,
possibly resulting in decreased welfare for those contributors to the fiscal system and offsetting
the progressivity of the fiscal syst@.This situation is more than compensated for when cash
benefits are added to gross incomes, as we will see in the empirical application section.

The previous comparison is the result of the compensation for inflation in the period which
is captured by the CPI index when brackets are deflated. It makes sense that the progressivity of
gross tax liabilities could be attributable to the income tax rate structure, but nothing can be said
about it at this stage.

Figure 1:Income tax rates (nominal brackets) Figure 2:Income tax rates (real brackets)
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Source: Authors’ elaboration according to data by the Mexican Ministry of Finances and ENIGH.

In the case of indirect taxes, the VAT and IEPS (special tax on production and services) are
the two most important sources of tax revenues after income tax. For those indirect taxes, we
estimated them according to the tax rules and controlling for informal activities. We would pre-
fer to estimate a reasonable level of collected VAT than overestimating its level. The adjustment
is related to the place of purchase as indicated in the same @rvey.

15Huesca and Araar (20114) have calculated for Mexico that any possible effect of progressivity due to income
taxes is offset in 2012, that is, income tax does not contribute to redistribution in the Mexican case.

%we have considered the 15 different places reported in the survey where at least five collect neither VAT nor
IEPS. We believe this adjustment leads us to a situation where VAT is not overestimated and then, a more reliable
imputation of VAT is preferred. Those places not contributing for indirect taxes are flea markets and street vendors,

13



The border with the U.S has a special VAT treatment diffefeorh the rest of the country,
so this has been controlled by applying 11 percent to theredipees located in all these cities
included in the survey and, 10 percent for all the previogsigveys used as well. We believe
this process does not add taxes beyond the actual paid

In the case of benefits, the ENIGH survey contains full infation about the benefits
through the programs: scholarships and cash transferdtara¢ion; theOportunidadegpro-
gram; 70 and over provisions (for the elderly without pengia food assistance program called
the Programa de Apoyo Alimentari@PAL); transfer for temporary employment; and finally,
other assistance programs. At the end, gross income isastinby just adding the total taxes
and federal contributions from wages to the social secgyisfem minus pensions and the cash
benefits received at the household Ié¥el.

4.3 Unit of analysis and indicator of wellbeing

There is a consensus on the relevance of using the indiveduile main unit of distributive
analysis and to ensure an accurate estimation of wellbeinigdfusehold members. Hence, the
primary step is to assess the wellbeing of individuals amauist be done by adjusting the total
household income by family size and composition. The sistpieethod is to use per capita
income, that is, to divide the household income by the honigedize.

In our case, we use the equivalence scale from CONEVAL (2@Daycount for individual
wellbeing. The adult equivalent scales are defined as fatl¢d+5]=0.7, [6-12]= 0.74, [13-18]=
0.71, and [19-65+]= 0.99. In this sense, we are comparingdgemeous units with regards to
their basic needdl

4.4 Composition of population and household wellbeing

A useful method to have a complete picture on the shape ofisiebdition of wealth is to
draw its density function. For this purpose, we have setkitteee years of surveys in the period
(2004, 2008 and 2012), and estimates are carried out ussnG#ussian corrected boundary
kernel estimator to its density functions. Indeed, the Liseiael estimation will be biased when

purchases outside the country, others known as "loncheidadas, torterias” as informal cafeterias, taquestas
street dinning places, canteens or informal bBrdqueiiasin spanish), and last but not least, the informal freelance
vendors not officially registered according to the survey.

VAT has increased from 11 to 16 percent in the border areaeoédhintry due to the new fiscal reform but this
applies parting from 2014, so we do not simulate its effatthis research.

8There is no clear approach to consider pensions as a beneificc@nt, or at least the share of pensions
added by the public sector. In our case, we treat pensions teeiresearch of Cok, Urban, and Verbic (2013)
and Lustig, Pessino, and Scott (2014) by not adding retintraxed pensions as a benefit component because of its
contributive nature; but by including it in the net incomeuig.

9Note that this equivalence scale is also the national offisieale estimated by CONEVAL in
[Teruel, Rubalcava, and Santana (2005). It can be seen thatrdlup 13-18 has a lower adult equivalence scale
than that of 6-12. CONEVAL has followed Deaton (1998) apptoim order to apply a flexible functional form
using nonlinear regressions and sensibility analysis.y Bm@w that the cost of children between 0 and 5 years
rises up to 0.77 percent, while that of children from 13 tori@éases to 74 percent, even less than the cost for the
previous group of 6 to 12 with 80 percentage units.
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close to the minimum bound. In our data this is explained igdig the high frequency of the
population with low or no market income.

Figure 3:Density curves of gross incomes Figure 4:Density curves of net incomes

0004
.0004
I

0003
L
0003
I

Density
10002
|
Density
.0002
|

.0001
L
.0001
I

T T T T J T T T T g
1200 2400 3600 4800 6000 1200 2400 3600 4800 6000
Gross income Net income

Source: Authors’ calculation using ENIGH data.

In figures [B) and[{4), we plot density functions of gross aatlincome respectively. This
first remark concerns the shift of the density curve of nebime to the right side between 2004
and 2012. This shift indicates that household wellbeingiheseased on average during this
period. The other remark concerns the change in shape ottisetd function of gross income,
which flattened over this period. Recall here that inequaditinversely linked to the kurtosis
of the distributiord To clarify this better, for flatter density functions, theputation size of
the poor and rich groups is relatively much greater and thpeebed disparity in income or
inequality is higher as well. Also, for gross income, we alisghe shift of the density curve
of net income to the right side between the years of 2004 t@ 2®Mowever, for the year of
2008, the density curve has moved more to the left, markiaghgative impact of the world
economic shock of 2007/08.

Now, we shed light on the main factors that can explain thegban average income during
the studied period. In figufd 5 we start by presenting thedt@rsome basic macroeconomic
indicators. Among the important remarks, we can see the degative impact of the world
economic shock of 2007/08 on the Mexican real gross dompsituct. The inflation rate re-
mained practically constant, but not so for food inflatidspathe unemployment rate registered
some increase during the world economic crisis. Note thett @vthe case of constant returns in
endowments (real wage for instance), the change in the csitigpoof the population, expressed
by the change in the proportion of the working age populatioay influence the variation in
average income. The trend of real GDP plotted in figure (Blicates that substantial economic
improvement arrived at the end of the studied period, atikowing a 7.1 percent decline in
production in 2009. However, the trend of active populatiate shows some increase in the
proportion of active population.

This conclusion is also confirmed in figuld (6), where the eigu household size for a
given level of gross income has decreased over time. Anasera welfare through the change

20A high kurtosis distribution has a sharper “peak” and flattails”, while a low kurtosis distribution has a
more rounded peak with wider “shoulders”. See also Araaraundos (20017) for more insights related to shapes
on distributions.
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in the composition of the population, or equivalently, ardase in the ratio of dependence, may
be temporal. The renewal of the active population must begigrd as an inter-generational
investment to ensure the availability of the adequate size¢hie active population in the long
term. While the proportion of children in the population vemut 45.87 percent in 1960, the
later has decreased to about 29 percent in 2012. It may béuh&dplook for demographic
policies to remedy the need to sustain an adequate activégimm for the next generations and

its impact on fiscal policy.

Figure 5:The trend of Mexican macro-economic Figure 6: Expected household size according to
household gross income
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4.5 The trend of inequality and polarization
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As reported in th&@ heoretical frameworkection, inequality indices are useful to summarize
the information about the disparity between personal iremnn table[(3), we present the trend
of inequality in gross and net incomes for the period betw2@d? and 2012. The following

summarizes these results:

- There has been a slight decrease in inequality between&©®2012 for both gross and
net incomes. However, this decrease was large just aftewonkel economic shock of
2008.[Araar (2012) reports that the inequality in Latin Aio@n countries decreased just
after the world economic shock of 2007/08. His work desarib@v the drop in inequality
is explained by the large impact on targeted beneficiari¢éseoprogram.

- the impact of the fiscal system seems to be linear and depwatdy on the shape of
the distribution of gross income. This conclusion is basegart, on the stable impact
of the fiscal system on inequality, but only for each year (wotulative). This may be
attributed to the rigidity of adjustment of the fiscal systewer time or to its delay in
responding to the punctual economic shocks, and then régamitial level for the next
period. The yearly reduction in the Gini implied by the fissgbtem is about 6 percent

annually (column 3 of tablé13)).

- Over time, there has been a substantial decrease in igined inequity when we con-
sider those in the northern border zone and the rest of thetigou
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Table 3: The trend of inequality in Mexico

Gini index Between regions inequality

Gross Net Change Gross Net Change
Year || income income in (%)| income income in (%)

2002 0.559 0.520 -0.070; 0.025 0.024 -0.035
2004 | 0.545 0.508 -0.066/ 0.025 0.024 -0.028
2006 0.542 0.509 -0.061 0.014 0.014 0.048
2008 | 0.556 0.522 -0.060] 0.018 0.018 -0.044
2010 0.530 0.494 -0.068 0.007 0.008 0.117
2012 0.548 0.513 -0.064| 0.015 0.016 0.037

Source: Authors’ calculation using ENIGH data
Table 4: The trend of polarization in Mexico

DER index ¢ = 0.75) FW index

Gross Net Change Gross Net Change
Year || income income in (%)| income income in (%)

2002 | 0.267 0.251 -0.059] 0.522 0.463 -0.113
2004 | 0.258 0.244 -0.055 0.496 0.451 -0.090
2006 | 0.258 0.247 -0.043] 0.490 0.445 -0.090
2008 | 0.260 0.250 -0.038 0.518 0.474 -0.085
2010| 0.247 0.236 -0.047] 0.501 0.450 -0.102
2012 0.257 0.248 -0.035] 0.505 0.458 -0.094

Source: Authors’ calculation using ENIGH data
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Now, we focus on the evolution of polarization in Mexico armhhgovernmental interven-
tions, through taxes and transfers, have reduced its levidble [4), we present the trend of the
DER polarization index for gross and net incomes. Poldaomrah gross incomes has decreased
considerably between 2002 and 2012. The registered dedrepslarization of net income was
low over time. Using thé Foster and Wolfson (1892) bipoktiten index, we basically arrive
at the same conclusion. Obviously, the fiscal system hagiboted, albeit only slightly, to
reducing bipolarisation of net income.

4.6 The evolution of progressivity in the fiscal system

We start our discussion by showing the progression in thectfe marginal tax-benefit
rates. First, let us recall that, for a given level of grosime, the effective tax rate shows the
expected total taxes (direct and indirect) for an additi@aaned pes@ For instance in 2012,
those with an equivalent gross income of 3 800 MXN, must paafoadditional earned unit of
income a total tax of about 0.13 cents. Figure 7 shows thaietfiective tax rate has decreased
drastically during the last years. This can be potentiatiyl@ned by a combination of factors
such as:

- The increase in informal sector (enabling tax avoidenakragulations);

- Corporate tax evasion and ineffective corporate tax mten (as confirmed by
Kumler, Verhoogen, and Frias (2013)).

Either way, results tell us about the urgent need to revisétéxican tax system to enhance
its social and distributive efficiencies. In figurk 8 we shdw effective marginal benefit rate.
It can be seen in this figure that the marginal decrease infitenesulting from an additional
earned peso is higher in 2012 than in the other years, edlgdorahe poor. This result requires
some clarifications. First, the decrease can be greatez fibup receives a high level of bene-
fits. Of course, this was the case for Mexico in 2012. Secorith, tve presence of an efficient
mechanism for targeting the poor, if they start earning mieceme they will lose assistance
through a decrease in benefits. These two combined effedts tha effective marginal benefit
steeper in 2012. This indirectly informs us about the pregike nature of the distribution of
benefits in Mexico, regardless of the real impact on the sewEpoverty.

Has the Mexican fiscal system become more progressive intrgears? To respond to this
guestion, we use the local and global measures of progigsdie test the local progressivity of
the fiscal system, we show in figufds 9 10lidleility and theresidualprogression curvé.
Starting from these results, an improvement in local pregjety of the Mexican fiscal system
is confirmed, especially for the poor group.

Now, we present and discuss the global progressivity irsdiés reported in tablg 5, as well
as in figure§ 12 arid 13, it can be concluded that the fiscalmystes progressive in each of the
studied years. The other remark promptly drawn from thisieigethe apparently small increase
in the progressivity of the fiscal system during these yddosvever, one must be prudent with

2IThese curves are estimated based on the local linear appr®ee thg Appendix 3 for more information.
2?Note that all estimates were done using the Stata packagd®HAfar and Duclos (2007)). Local progres-
sivity curves require, inter alias, the use of the non-pataimand the derivative non parametric regressions. For

more information, see thie Appendik 3 at the end of the paper.
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Figure 7: Effective marginal tax rate Figure 8: Effective marginal benefit rate

2
)

0
L

-.05
L

15
-1

Effective marginal tax rate

Effective marginal benefit rate
-15

T T T J T T T T J
200 1400 2600 3800 5000 6200 1200 2400 3600 4800 6000

Gross income Gross income
2002 —----- 2004 2002 —----—- 2004
rrrrrrrrrrr 2006 — — - 2008 seeeeees 20086 —-— - 2008
——— 2010 - ——- 2012 ——— 2010 - -——- 2012
Source: Authors’ calculation using ENIGH data.
Figure 9: Liability progression curves Figure 10: Residual progression curves
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regards to this conclusion. As indicated in the theorefreahework section, the absence of the
common support of comparison of the distribution of grogome across years may mitigate
our conclusion. Otherwise, progressivity indices canr@tbmpared with the change in the
distribution of gross income from one year to another.

To remedy this, we use the year of 2012 as the pre-tax incose year (gross income in
our case) and then we estimate the expected post-fiscal emgmrhincome) in 2012 if the fiscal
system of 2004 or 2008 were applied. To estimate the cowttexdl vector of net incomes
of 2012, based on the fiscal system of a given precedent yeause the locally linear non-
parametric estimation approach. It follows that, for eaalug of gross income found in the
survey of 2012, we use information on gross and net incomekeofiven reference year to
estimate the expected net income. Obviously, this proeedaes not give us any information
about the expected local variability of net income. Fortaha this local variability does not
affect the estimation as much as the progressivity indi¢egure[11 shows the expected net
impact for the tax-benefit systems in the years 2004, 2002@amhd. As it can be seen, while the
tax-benefit system of 2012 was relatively pro-poor by beingfithe poorer group by more, the
latter was also less efficient at collecting more taxes atdpgart of the distribution. However,
since the social welfare measurements are more sensititie taottom part of the distribution,
the impact on the reduction of inequality increases privesy.

Figure 11:Expected net impact based on Tax/Benefit system of diffgresats
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Source: Authors’ calculation using ENIGH data.

This is explained mainly by the fact that concentration ¢edi-curves- weight locally the
average level of tax or net income according to the rank ofitbes income. Results concerning
the evolution of the fiscal system’s progressivity, with 2Qds the reference year for pre-tax
income, are reported in talilé 6 and figures 14[and 15.

It may be helpful to explain here why we observe that the TR(pye becomes negative at
the top range of percentiles. Our investigation shows tiiatis caused by the large benefits of
few rich households mainly for the survey of 2004. Howevds inakes the concentration curve
of benefits lower and constant for a large part of the distivioiand consequently, the difference
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between the concentration and Lorenz curves becomes wedatien with the presence of these
aberrant values, our strategy was to report the resultsowitbhanging surveys or dropping
observationsi Among the most important conclusions, a large increasedrmpthgressivity of
the fiscal system is observed between 2002 and 2012. Theds&odimg concerns the reversal
in the rank of progressivity by considering the common suppbcomparison for the year of
2004, and how this effect can be offset when extreme outliersiropped in the survey$The
other remark is the non-neglected impact of change in thégprencome figure on progressivity
indices.

Table 5: Evolution of the fiscal system progressivity in Mexi

Year | TR approach IR approach
2002 0.0485 0.0586
2004 0.0512 0.0593
2006 0.0453 0.0524
2008 0.0469 0.0507
2010 0.0561 0.0606
2012 0.0564 0.0606

Source: Authors’ calculation using ENIGH data

Figure 12:TR progressivity curves
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Source: Authors’ calculation using ENIGH data.

Our results are comparable to those obtained for CanadaaarA2008B), where the pro-
gressivity level of its tax-system declined from 1996 to 20@th indices of 0.147 and 0.122
respectively. Using the common support of comparison (280the reference year for pre-tax
income) the level of progressivity increased slightly,hwidices of 0.1152 in 1996 and 0.1222
in 2005 with the TR approach. These results confirm the inapoe of taking into account this
issue and its relevant aspects to consider in fiscal polisigde

Z3For more details, see the Append]x 4.

24The first estimation showed that progressivity increaséwden 2004 and 2012, whereas our second method
—with common support of comparison— suggests that progiganay have decreased between these years.
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Table 6: Evolution of the fiscal system progressivity in Mexi

Base pre-tax income year: 2012

TR approach IR approach
2004 0.0373 0.0422
2008 0.0529 0.0583
2012 0.0564 0.0606

Source: Authors’ calculation using ENIGH data

Figure 14: TR progressivity curves Figure 15: IR progressivity curves

Base pre-tax income year: 2012 Base pre-tax income year: 2012

e — =T TN

.04
I

=
3

———~

TR(p)
IR(p)

4 4 d o 4 4
Percentiles (p) Percentiles (p)
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5 Conclusion

This paper focuses on the evolution of the progressivityhefftscal system in Mexico, as
well as the experienced change in inequality and in polaozaaf pre- and post-fiscal incomes
between 2002 and 2012. In addition to the macroeconomiopeéance criteria, the change
experienced in the distribution of wealth must be assessédnalyzed over time. It has been
argued that macroeconomic performance may help to inctbaswrerall wellbeing, but it does
not guarantee a more equitable distribution of wealth. @uee, there are many factors that can
contribute to the reshaping of the distribution of incomreadldition to economic growth, other
issues like market forces, population endowments and fegstbm measures can have large
influences on the distribution of wealth. In Mexico, both flsgal system and social programs
should be crucial tools for more quickly reducing incomepdisties.

In general, with these governmental interventions, theideg group of contributors and
their families receive a special treatment. Indeed, theegonent ensures a decent standard
of living to the socially excluded group and helps them bagerted into the economic activity
sphere. For instance, the Mexican government is not abledade programs of re-qualification
for workers to join the labor market or cope with unemployiném provide valuable financial
benefits for employers, or to support new incoming entreguenas long as it maintains such a
low marginal taxable base.

To assess the evolution of the different distributive pimeeona, we used the national repre-
sentativeENIGH surveys and we choset equivalent incomas the indicator of wellbeing for
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Mexican households. Developed and most updated distrébtdpls are used to assess and to
better understand some links between the studied distrdophenomena. The following items
summarize the main conclusions of this study:

- Household wellbeing has registered a significant incrdasag the last decade. However,
the important change in the active population rate can berabd, along with a slight
decrease in the dependency ratio, which raises the quedtibie optimal demographic
growth and its links to the fiscal system over time.

- Inequality in gross and net incomes remains high over titnean be seen that the re-
duction in the Gini as a result of the fiscal system is about régeage points. More
importantly, the follow-up of the evolution in regional ipeality enables us to conclude
that inter-regional inequality has decreased, yieldisggints into the improvement in pro-
gressivity of the fiscal system.

- The structure of social classes in Mexico has registergdifsant change during the
last decade as shown by the polarization indices. The deeri@abipolarisation in the
distribution of net incomes can be attributed to the prorgmmefit programs during the
last decade.

- It is increasingly important to revise the Mexican tax syss, especially to enhance ef-
fectiveness in the collection of taxes. Even if the tax-lfiesgstem of 2012 was relatively
pro-poor, the latter was also less efficient in collecting ithcome tax of those at the top
of the income distribution. This deficiency is mainly rethte the erosion of the taxes on
earned incomes or on corporate profits. Indeed, during #te/é&ars, the rapid structural
economic transition has accelerated the informality oféb@nomy. In this case, there is
a renewed need to turn to the other forms of taxation, andces[ye indirect taxation,
where we can easily avoid the tax evasion problem.

- The yearly progressivity of the fiscal system was confirmgdgitwo measures. For the
comparison of progressivity across time, the main concfusoncerns the non-neglected
impact of changes in pre-tax income on progressivity irglicBhe other is the increase
in the progressivity of the fiscal system in 2012 when the spradax income reference
year is used for different periods.

Note that conclusions and remarks drawn from this study e§mpolicymakers to undertake
the socially optimal fiscal policies. The other contribuatiaf this study is on the development
of methods to assess the progressivity of the fiscal systamnf@thod of distributive analysis
carried out considering the Mexican case can be replicatéloearegional level. Finally, we
want for this research to inspire future works that invegeghe impacts of a wide variety of
taxes and benefits through time on specific groups of contribusuch as entrepreneurs, self-
employed individuals or the poor, in order to improve bot fiscal and social policy agendas
of governmental action.
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Appendix 1 : Proof of the theorem 1

The liability progression condition of the net benefit(¢) = B(x) — T'(z)) can be derived
starting from that of the local progressivity &ty () < 1. Thus, we can write:

oV(r) =  9(B(x)-T(v)) =

o V@) Iz O (A1)
After rearranging this condition, we find that:
8(B(x)8x— T(@) V;x) <0, (A2)
or also: B T v
By~ Ty - 12 g (A3)

Finally, one can define the Liability progression cur¥e”(z)), which can be used to test the
liability progression at the different levels of income.

B(z)

T(z)

LP(z) =

(np(z) —1) — (nr(z) —1) <0 V. (A.4)

Appendix 2 : Proof of the theorem 2

For an individual with gross income;, we denote the impact of the fiscal systemetiy;;)
such that:

2 (i) = B (2:) — fr (v;) + K. (B.1)

Of course, when the fiscal system is progressive, the impeactld decrease with the increase
of income (i.e.’(z) < V). For a deterministic function of the impact, the random poment
(x;) must be nil. In this case, the local liability progression aequires thatf ; (z) > f , (z).

As is well known, the ultimate objective to make the tax pesgive is to reduce the inequality.
However, the question is: to what form of inequality we reférhel Atkinson (1970) theorem
enables to check for the reduction in inequality measuretidigss of indices that obey the basic
axiom of inequality: theéDalton transfer principle Precisely, the Atkinson theorem stipulates
that if the Lorenz curve of the post fiscal distribution is gwehere above that of the pre-fiscal
distribution, then all inequality indices that obey to talton transfer principlewill decrease.

In the case of absence of re-ranking, the concentratioredu@eomes a helpful tool to test for
the progressivity of a tax system. Starting from the Atkmsondition, we can write:

Ly—x—-r+8(p) — Lx (p) >0 Vp, (B.2)
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and where:

Lnex r:8(p) = XL (p) — 2L 0r(p) + EEC(p). (B.3)
UN KN UN
Thus, the condition becomes:
fﬁ@mwﬂ@@+ﬁ@@—@u@}ww. (B.4)
HUN Hx Hx Hx

Since the ratid;% is assumed to be greater than zero, it cannot affect the itpe oest and we
can drop it. Thus, we find that:

B PE ) - "20r () + 2205 (p) > 0 Vp. (B.5)
Hx Hx Hx

53@@—@@H§3%@—&@)>vp (B.6)

Appendix 3 : Non-parametric regression and the derivative
non-parametric regression

Non-parametric regression is useful to show the link bebwe® variables without specify-
ing beforehand a functional form. It can also be used to edérthe local derivative of the first
variable with respect to the second without having to spebi¢ functional form linking them.
The local linear approach is based on a local OLS estimafitiredfollowing functional form:

Ki(2)"2y; = p(a) Ki(w) ' + (@) Ki(2) 2 (i — @) + v, (C.1)

or, alternatively, of:

Ki(2) %y = a(2)Y? + BK () (2 — ) + v, (C.2)
where
Ki(z) = ! exp (—0.5 X(x)z) and \(x) = i (C.3)
7 h\/% M 7 (2 h N .
Estimates are then given by:
E(yle) = a, (C.4)
and p
B (—y x) = . (C.5)
dx
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Appendix 4

. Progressivity with a common support of compari-

son and without aberrant values

The following two figures are similar to those [ofl14 dnd 15 essipely, but where the
aberrant values (benefit20 000) are removed (5 observations in 2004 and 7 obsergaition

2012).

Figure 1: TR progressivity curves

Base pre-tax income year: 2012
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Source: Authors’ calculation using ENIGH data.
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Figure 2: IR progressivity curves
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