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Abstract

Since the beginning of this century, official estimates recorded a wide fall of income
inequality in Latin America, which happened in parallel with strong economic growth.
This gave reason to believe that a growing share of the economy was being more
equally distributed. Such a trend, which is exclusively based on household survey
data, was received with optimism as it occurred in a region with historically high
levels of inequality. Because the opposite tendency was the norm elsewhere, it
was also recognized as an exception. However, studies using administrative data
combined with national accounts showed that top income shares remained relatively
stable at exceptionally high levels throughout the period, contrary to the evidence
from surveys. In this context, can we build a consistent and comprehensive narrative
about inequality in the region? Can we use the strengths of some data sources to
adjust for the weaknesses of others? This article contributes many steps in this
direction. We combine surveys —which only account for roughly half of national
income— with other sources for ten countries to critically examine different resulting
distributions. We find that the downward inequality trend ceases to exist in 40% of
our sample, even before making the estimates macro-consistent. We conclude, after
presenting a range of estimates, that the region must be more unequal or not as rich

as previously thought.
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Introduction

Paradoxically, during the age of ‘big data’, major obstacles impede comprehensive assess-
ments of the income distribution both within and between countries. In particular, a
prevailing problem is that different data sources used to study this issue —namely, household
surveys, tax declarations, social security records and national accounts— often present
remarkable discrepancies across income components. This is not only due to measurement
error, but also to conceptual differences. Similarly, for a given income concept, different
sources will generally describe different distributions, or at least different sections of them.
Such a configuration hinders our capacity to answer surprisingly simple questions. How is
economic growth distributed within countries? What would the level of inequality be, and
how would it evolve, if we accounted for total macroeconomic income, instead of only the
income declared in surveys? What do we know about the missing portion of income? If
included, would the inequality ranking of countries or regions remain unchanged?

To answer these questions, distributional estimates must be reconciled with macroe-
conomic aggregates, which follow homogeneous definitions across countries. Despite
considerable efforts to define a benchmark for macro-consistent inequality estimates, lead-
ing initiatives have mostly focused on developed-country contexts so far, overlooking
issues that are particular to a majority of developing countries (Alvaredo et al., [2016;
Zwijnenburg et al.| 2017; |Zwijnenburg, 2019)). For instance, the two pioneering studies of
Distributional National Accounts (DINA) in the United States and France heavily rely
on tax micro-data to portray income distributions (Piketty et al., 2018; |Garbinti et al.
2018); only using surveys to describe the very poor. In developing countries, tax coverage
and compliance are much lower. In such a setting, tax data can only be used to portray
top deciles, while household surveys can inform on middle and bottom incomes, which
generally have higher informality rates. The challenge is thus to develop tailored methods
to describe income distributions that account for different data contexts.

The first contribution of this paper is to use all available data to build a pioneering
set of macro-consistent inequality estimates in Latin America —a highly unequal region
whose economies have registered strong growth since the turn of the century. We present
distributional results for 10 countries (Argentina, Brazil, Chile, Costa Rica, Colombia,
Ecuador, Mexico, Peru, El Salvador and Uruguay), covering close to 80% of the regional
population over the last two decades. We combine harmonized survey microdata from
the United Nation’s Economic Commission for Latin America and the Caribbean (UN-
ECLAC), with administrative data from tax records, social security registers and national
macroeconomic accounts. In doing so we make use of recent methodological improvements
to combine surveys and administrative data (Blanchet, Flores, and Morgan, 2018). We
reconcile all available distributional data to build inequality estimates that not only

adjust for surveys’ measurement biases, but also include imputed incomes to ensure



macroeconomic consistency. The estimates following our adjustments end up doubling the
total income originally declared in most surveys. The underestimation varies considerably
by income component, being more severe for non-labor incomes. This level of micro-
macro discrepancy implies that our results strongly depend on methodological choices
and assumptions. In order to ensure transparency, we show the impact that each step of
our methodology has for the resulting distributions. We distinguish four distributional
steps: first, we estimate the distribution of income in the harmonized survey data; second,
we adjust for the low representativeness of top incomes in surveys using administrative
records; third, we scale the main income components to their matched national accounts
aggregates (i.e., wages, capital incomes, mixed income, pensions and imputed rents); and
fourth, we impute remaining income items not flowing to the household sector in the
national accounts (corporate retained earnings and other incomes) to reach the national
income of the total economy.

Although the reconciliation of micro and macro estimates of income is a relatively new
and important topic for the developed world (the next revision of the United Nation’s
System of National Accounts intends to incorporate it into its guidelines), this is not a new
topic in Latin America. Following Altimir| (1987)), macro-adjustments to the inequality
series in Latin American countries were made by the UN-ECLAC during more than two
decades, before being discontinued for data reasons. Our work seeks to build on this ‘lost
tradition’ in the region.

Our second contribution is to reassess the stylized facts about Latin American inequality
and growth in the light of our results. Regarding the level of inequality, our findings
suggest that the possible answers to the question posed in the title are mutually-exclusive.
If we we assume that the national accounts are an accurate benchmark, and proceed to
distribute net national income of the total economy, our conclusion is that inequality is in
fact much higher than previously thought. After adding administrative incomes to the
surveys and scaling income components to the national accounts, inequality levels increase
significantly —the Gini coefficients in our sample increase by about 10 points, with notable
heterogeneity by country. If, on the other hand, we assume that official surveys are the
benchmark for household incomes, our results are consistent with the current consensus.
However, one would also need to accept that Latin American households are considerably
poorer than what is reported by official macroeconomic statistics.

The analysis of inequality trends is not as straightforward. The adjustments we make
to the survey distribution are enough to cancel out the inequality decline in countries
where it was present —Brazil, Mexico, Peru and Chile— or to increase inequality where
it was stable —Costa Rica. In the remaining countries (Argentina, Colombia, Ecuador,
El Salvador, and Uruguay) the falling inequality trends persist even after our three sets
of adjustments. However, most of the trend-reversing action operates before we scaling

micro-incomes to their macro aggregates from the national accounts, i.e. after the tax-data



adjustment. In this case, there is room to believe that both statements may be true:
inequality did not fall as the prevalent narrative says it did, even if countries are not as
rich as what is estimated by national accountants. Thus we stress caution in proclaiming
definitive statements for the region given persistent data limitations, which we flag below.

The remainder of the paper is structured as follows. In section [1| we relate our paper
to the existing literature. In section [2] we describe the main datasets we use, while section
lays out the methodological framework. This is followed by the presentation of our

distributional estimates in section [ before concluding.

1 Literature

This section reviews two strands of literature: first, we take stock of stylized inequality facts
in Latin America; second, we discuss recent projects aiming to ensure the macroeconomic

consistency of distributional estimates.

1.1 Previous Work on Latin American Inequality

Latin America has a long history of inequality measurement and analysis. In this section
we refer to regional studies that have contributed to our understanding of inequality
dynamics in the past few decades. Numerous studies have documented and explained
the apparent decline of income inequality taking place in the majority of Latin American
countries during the 2000s (for examples see Lopez-Calva and Lustig (2010)); |Cornia (2014));
Rodriguez-Casteldn et al| (2016); Messina and Silval (2017)). This decline has been viewed
as exceptional in historical terms (Bértola and Williamson, [2017). For example, Cornia
(2014) documents that the average regional decline in the Gini index was 5.5 points from
2002-10, after two decades of systematic increases. However, after noting that conventional
data sources are not able to properly account for capital incomes or labor incomes of
the “working rich”, the author argues that the evolution in 1990-2010 was driven by
wage income inequality, matched by skill premium shifts benefiting the bottom of the
distribution. The central role played by wage inequality in the Latin American inequality
reduction is also emphasized in |Lopez-Calva and Lustig (2010)) and Messina and Silva,
(2017)). However, this decline seems to have stopped, and even reversed in some countries,
in the last five years (Gasparini et al., 2018]).

Tax data have seldom been integrated into the picture nor have findings from this
literature been reconciled with the “conventional wisdom” in a systematic way. Where it
has been attempted, the conclusion reached is that the conventional wisdom regarding
inequality trends remains solid. For example, |De la Torre et al.| (2014, p.35) ask “does
the pro-poor growth story still hold once we incorporate the missing top earners to the

distribution?” Complementing survey data with information on top earners from tax data



and comparing with survey-based results for Argentina (1998-2003) and Colombia (2002-
2010), the authors indeed find that inequality levels are corrected upwards. However, they
also find that inequality dynamics are more prone to diverge between both scenarios during
times of economic crisis than during smooth business-cycle periods. They nonetheless
conclude that while “extending this exercise to the rest of the region could shed more light
on the determinants of income distribution over time, we feel confident that the trends
in income inequality unveiled by the household survey data are a good approximation
to the real Gini for much of LAC” (De la Torre et all) 2014, p.36). While |Amarante
and Jiménez (2015) do not extrapolate lessons from a small sample of countries to the
whole region, they recognize the similar evolution of the standard Gini and tax-adjusted
Gini for the countries with survey and administrative data at their disposal (Argentina,
Colombia, Uruguay). Even with the acknowledged problems of tax data (evasion, avoidance,
exemptions, threshold changes), the authors think that tax data can add value to the study
of inequality in the region, particularly from the perspective of top income concentration,
which according to a growing number of studies has been quite persistent over time
(Alvaredo, 2010; Alvaredo and Londono-Vélez, 2013; Morgan and Souza, 2019; Burdin
et all, 12020; Flores et al., 2020)E]

1.2 On the Macroeconomic Consistency of Inequality Estimates

There is a persistent gap between inequality studies and macroeconomic aggregates in the
system of national accounts (SNA). The discrepancies can be seen at the level of income,
wealth, and consumption, as well as in their observed growth rates (Ravallion, 2003; Deaton),
2005; Bourguignon), [2015; |[Nolan et al.; 2019)). This research has found that national income
is larger and has been growing faster than the other income concepts traditionally used
to study inequality. Such gaps make it hard to assess how macroeconomic growth is
distributed by income groups, and to what extent existing distributional statistics (based
both on surveys and tax records) are a proper representation of reality.

These gaps can attain particularly high levels in developing countries. For example,
Barros et al. (2007) find a significant underestimation (27%) of household income in
surveys compared to the national accounts in Brazil in 2003, but a lower underestimation
of inequality (2%) after allocating the gaps via simulation. The reason for the lower
impact on inequality is due to the larger share of missing transfer incomes and labor
incomes, compared to missing property incomes. However, such an analysis was based
on older SNA standards (the SNA-93), using an older base year (1985), in contrast
to the now-available revised standards (SNA-08 and updated SNA-93). More recently,
whenever survey aggregates are compared to SNA aggregates, capital incomes appear to

be remarkably less covered than labor incomes (To6rmaélehto, 2011; Bourguignon, 2015;
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Flores|, 2019). The extent to which these results imply an underestimation of inequality
merits a re-examination.

Recent work in this field has now embarked on a process of combining data sources
(surveys, national accounts, administrative registries, rich lists, etc.) through the devel-
opment of two large-scale projects aiming to ensure the macroeconomic consistency of
inequality estimates. On one side, following recommendations by the [Canberra Group
(2001) and Stiglitz et al.| (2009), the Organization for Economic Co-operation and Develop-
ment (OECD) started hosting periodic expert group meetings on Disparities in a National
Accounts Framework (EG-DNA), focusing exclusively on the income, consumption and
savings of the household sector (Fesseau and Mattonetti, 2013; |Zwijnenburg et al., 2017)).
On the other side, the World Inequality Lab at the Paris School of Economics started
publishing its own Distributional National Accounts guidelines (Alvaredo et al. [2016);
alongside numerous country-case studies (see Piketty et al.| (2018); |Garbinti et al.| (2018)
for pioneering applications of the methodology and https://wid.world for further appli-
cations). The main difference with respect to the OECD’s approach is that DINA aims
to distribute the national income of the total economy as opposed to just the household
sector (for an in depth comparison of these projects see |Zwijnenburg, 2019).

In Latin America there is an old tradition of aligning micro and macro data for
distributional analysis, largely following the work of |Altimir (1987)). This seminal study
critically analyzed available tax, social security and census data, as well as variety of
household surveys, systematically comparing the latter with the national accounts. The
author concluded that there was a 15-30% gap in aggregate household income, that could
be significantly higher for certain income sources such as property income. These results
were explicitly assumed to be an indicator of underestimation of each type of survey-based
income. Thus, the UN-ECLAC proceed to correspondingly adjust survey-based incomes,
with significant implications for inequality analysis —the Gini coefficients increased by
10-15%). Despite its positive intentions, this methodology was shown to have many caveats
(Bourguignon, [2015)). It was progressively abandoned by ECLAC in the last few years.
The rise and fall of this experience, is the result of both the need for a reconciliation of
data sources —or at least of the need to fully understand its potential consequences— and
of the significant challenges of such an endeavor. Our paper seeks to address previous

shortcomings with the data that are described in the following section.

2 Data sources

We rely on four main data sources: households surveys, income tax records, social security
records, and national accounts. Table [1| schematically presents the data sources for
countries included in this study, together with the years covered by each source, while

table 2 displays data availability for countries that remain excluded from our analysis.
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The following subsections elaborate on the databases used.

2.1 Households surveys

We use the survey micro-data harmonized by the Statistics Division of the UN’s Economic
Commission for Latin America and the Caribbean (ECLAC), including ten countries for
the years from 2000 to 2018: Argentina, Brazil, Chile, Colombia, Costa Rica, Ecuador, El
Salvador, Mexico, Peru, and Uruguay.

ECLAC’s harmonization process builds on the original surveys produced on a yearly
basis by the official statistics institutes of the countries listed in Table 1. It seeks to
create comparable income variables across countries, including the decomposition in terms
of labor, capital and mixed incomes, pensions, owner occupier rental income, transfers
and other incomes.ﬂ In all cases but one, post-tax incomes are recorded on an individual
basis (where post-tax is also after social contributions), the exception being Brazil, where
pre-tax incomes are recorded. Part of the harmonization process involves the imputation
of imputed rental income of owner-occupiers, which is absent in the surveys. This is via
an internal estimation model based on matching data from similar rented dwellings.

Household surveys provided by ECLAC thus represent one of the key data inputs for
this study. More broadly, national surveys are an extremely important reference point in
their own right in Latin America, since they are the only source available in almost all the
countries. Official statistics on inequality, poverty, unemployment, etc., are drawn from
them. Based on ECLAC data, we are able to reproduce country level inequality estimates
by the World Bank (WB), as depicted in Figure|l] This points to the fact that, even if the
two harmonization processes (ECLAC-WB) are independent, they produce very similar
results in terms of income distribution Pl

Table [2| makes it explicit that many of the countries that remain excluded, mostly
from Central America and the Caribbean, either do not report distributive data at all
(Belize, Cuba, Haiti, Jamaica, Suriname and Trinidad and Tobago), do not run household
surveys on a regular basis (Bahamas, Nicaragua, Venezuela), or only run surveys but do
not have any kind of publicly accessible administrative data (Bolivia, Dominican Republic,
Honduras, Panama and Paraguay).

Figure 2| shows the decomposition of income in surveys, before any adjustment, in

terms of wages, pensions, capital income, self-employment income, and imputed rents.

2The only exceptions concerning the frequency of the surveys are Chile and Mexico, which collect data
every two to three years.

3El Salvador up to 2010 is the clearest exception, since World Bank estimates are considerably higher
and falling very rapidly. The surprisingly large inequality decrease of over 10 points in the Gini index, casts
doubts on this trend, while the one resulting from ECLAC’s harmonized surveys seems more reasonable.
Both the Wold Bank and ECLAC use the same underlying household surveys prior to harmonization. The
World Bank database is the Socio-Economic Database for Latin America and the Caribbean (SEDLAC),
produced in cooperation with the Center for Distributive, Labor and Social Studies (CEDLAS) of the
Universidad Nacional de La Plata in Argentina.



Wages and self-employment income represent 60-90% of total household incomes, while

capital incomes are much lower.



Figure

1: Survey-based Gini indexes by source and income definition
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Figure 2: Income composition - raw surveys
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Table 2: Excluded countries

Survey microdata

Sample size,

Country Source thousands of  Availability
individuals
Bahamas Bahamas Living Conditions Survey 6 2001
Belize - - -
. Encuesta de Empleo,Desempleo y Subempleo,
Bolivia Insituto Nacional de Estadistica y Censo (INE) 15 -40 2000-2019
Cuba - - -
Dominican  Encuesta Nacional de Fuerza de Trabajo
Republic (ENFT) 15 - 30 2000-2019
Encuesta Nacional de Condiciones de 2000, 2002-
Guatemala Vida and Encuesta Nacional de Empleo 10 - 70 2004, 2006,
e Ingresos 2011, 2014
Guyana - - -
Haiti - - -
Encuesta Permanente de Hogares de Propdsitos
Honduras ~ Multiples (EPHPM), Institutio Nacional de 20 - 100 2001-2018
Estadisticas (INE)
Jamaica - - -
Encuesta Nacional de Hogares sobre Medicién de 2001. 2005
Nicaragua  Nivel de Vida, Instituto Nacional de EStadistica y 20 — 35 ’ ’
: 2009, 2014
Censos de Nicaragua ’
Encuesta de Hogares, Instituto Nacional de
Panama Estadistica y Censo (INEC) 40795 2000-2019
Encuesta Integrada de Hogares (EIH) and Encuesta
Paraguay Permanente de Hogares (EPH) from 2002, Direccién 15— 40 2001-2019
General de Estadistica, Encuestas y Censos (DGEEC)
Suriname - - -
Trinidad
and Tobago i )
Venezuela Encuesta de Hogares Por Muestreo (EHM), 80 — 240 9000-2006

Oficina Central de Estadistica e Informatica

Note. Own elaboration.

2.2 Data from administrative records

Available distributional data from administrative sources in Latin America can be classified

in three groups:

(i) microdata covering those required to submit a tax file (e.g. Mexico);

(ii) grouped data (tabulations) based on the universe of tax payers, or those required to

declare their incomes, organised by ranges of income (e.g. Argentina, Brazil, Chile and

Uruguay);

(iii) distributional data covering income tax payers with wage income only, either in

microdata format (e.g. Argentina, Costa Rica), or in tabulated form (e.g. Brazil);
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(iv) in an increasing number of countries, information on the distribution of wages is
made available from the social security administration, either in micro- or grouped- data
format. Naturally, this is restricted to the formal sector, and, depending on each country
institutional arrangements, this may include the universe of formal workers, or only those
in the main social security regime. We use social security records in the case of Costa
Rica.

The countries in Table [1| can be divided in two groups. On the one side, those regularly
publishing and updating their administrative records (Brazil, Chile, Costa Rica, Mexico
and Uruguay). On the other side, those that gave external researchers access to microdata
at some point, but do not produce distributive information from tax registers on a regular
basis (Colombia and Ecuador). For these cases, we use estimates prepared by the authors
of previous studies (Alvaredo and Londono-Vélez, 2013; (Cano|, [2015; Rossignolo et al.|
2016), which are restricted to the top percentile of the distribution only.

2.3 National Accounts

The information from National Accounts (NA) was obtained by scrapping the United
Nations’ Statistics Division database (http://data.un.org), which gathers a variety of
series produced by national statistical offices. Although the macro aggregates produced
by national accountants are often considered among the most reliable and internationally
comparable data sources (e.g. to rank countries according to their total output, per capita
GDP, etc.), detailed information on the income approach, which is the one we need for
our purpose, is scarce in the region, to say the least.

Even in countries that produce this kind of data regularly, statistical agencies can
update their estimates with three to five years of lag. The level of aggregation also varies
across countries. For instance, despite the fact that the System of National Accounts
recommends distinguishing the Operating Surplus of Households (the income produced
by owner-occupied housing and rented dwellings) from Mixed Income (the income of the
self-employed), three countries —Chile, Ecuador and Bolivia— report both in the same
aggregate. Furthermore, we observe large disparities in the level of detail provided for
other relevant variables, such as the consumption of fixed capital and property incomes.
This has a strong impact on our ability to account for capital depreciation, as well as to
distinguish the part of property income that is imputed investment income of households
from insurance, pension and collective investment funds. These issues hinder our capacity
to accurately match and compare income concepts across data sets and countries. They
also force us into a trade-off between the precision of our estimates at the individual
country level and their comparability at the regional level. Further comments on this
matter are developed in section [3.2]

Figure [3| provides a visual comparison of aggregates across sources. It shows the
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Figure 3: From Household Surveys to National Income
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decomposition of gross national income (GNI) into the household sector, the general
government and the corporate sector. It also presents the aggregate income informed
by surveys, before any adjustment, as percentage of GNI. Three countries, Argentina,
Uruguay and El Salvador, do not report aggregates from the income approach in the NA.
For the other countries that do so, the time coverage is rather short, and usually below
that of surveys. However, one result is clear: the gap between surveys and GNI is very

large, usually above 40-50%.

3 Estimation Methods

Our estimation procedure is based on four stages. We first estimate a survey-based
distribution of income. The transition from this distribution to the distribution of national
income as measured in the national accounts is accomplished in three subsequent steps.
In the first step, we adjust household surveys to include distributive information from
administrative records; in the second step, we proportionally scale the different income
components to match aggregates from the national accounts; finally, in the third step, we
impute corporate undistributed profits (retained earnings) and remaining missing incomes.

In this section we provide a brief summary of these adjustment steps[]

3.1 Surveys adjusted with administrative data

The use of administrative data refers to both personal income tax declarations and social
security records. These sources are mainly used to improve the coverage of top income
groups in the survey, which are often badly captured; especially when register data is not
used in the surveying process, which is the case in all countries in the region.

In general, administrative records not only include individuals that are richer than the
richest survey respondents, but also report larger numbers of moderately high incomes.
Therefore, when we compare the income distributions described in both sources, we usually
find that the densities reported by administrative records tend to be higher for top incomes
relative to surveys. Given that income tax declarations are made by real people, who
might under-declare their income but are unlikely to over-declare, it seems natural to
consider the distribution in register data as a lower bound that the survey should aim to
match, at least when tax-data densities are higher.

In order to adjust the surveys we use the method described in Blanchet, Flores, and
Morgan| (2018)), which mainly uses the ratio of survey to tax data densities to adjust survey
weights. Although the method includes a “replacing” option, which allows users to impute

incomes above the maximum income observed in surveys, we only use re-weighting without

4For a more detailed description of the general procedure we employ in this paper see |Alvaredo et al.
(2020).
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Figure 4: The intuition behind reweighting

fr(v), fx(y)

income y

Source. Blanchet, Flores, and Morgan| (2018]). The solid blue line represents the
survey density fx. The dashed red line represents the tax data density fy. Above
the merging point g, the reweighted survey data have the same distribution as the
tax data (dashed red line). Below the merging point, the density has been uniformly
lowered so that it still integrates to one, creating the dotted blue line.

replacing for practical reasons (it makes the extrapolation of years without tax data
clearer). The impact of not using the replacing option does not seem to affect inequality
estimates in any meaningful way. Figure {| displays the intuition behind this re-weighting
process.

To extrapolate to years without tax data, we interpret the ratio of survey to tax
densities as a rate of response, which is generally lower than one for top incomes. These
are the ratios we use to adjust weights at the percentile level (with more detail at the very
top). For surveys where administrative records do not exist, we assume within-country
stability for these coefficients to make the adjustment.

Prior to reweighting the survey we deduct tax paid from the declared income in tax data
for all countries where the survey reports post-tax income (i.e. all countries except Brazil).

This ensures that we are adjusting the survey using a comparable income definition.

3.2 Scaling to incomes from national accounts

Figure [5| displays the adjustment factors used to scale five types of income (wages, capital
incomes, mixed incomes, imputed rents, and social benefits) to corresponding aggregates
from the national accounts. This is done proportionally to survey incomes after adjustment
with administrative data. Since the relevant macro aggregates are reported before income
tax in the national accounts we add effective income tax paid across the adjusted survey

distribution for the nine countries with post-tax survey incomes. Appendix explains
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Table 3: Mapping household income concepts across data sets

Income in National Accounts Matching definitions in Problematic or Missing
Survey (SNA080) SNA and Survey in Survey
1] (2] = [3] + 4] 3] (4]
Compensation Wages, salaries™® o . T
Labour o cayless (D) (D11) Social security contributions (D61)
Housing rent (Oé);)l ating surplus Rent of owner occupiers Rental income from dwellings

Interests paid (D41u),

Rent of natural resources (D45),

Investment income of insurance policy holders (D441),
Investment income of pension funds (D442),
Investment income investment funds (D443)

Mixed Mixed income (B3) Self-employed income Rent of non-dwelling buildings

Pension benefits,
Other cash benefits
Listed items are pre-tax in SNA, while most of them are post-tax in surveys.

(*) Sick-leave is part of social insurance benefits in SNA, while it is part of salaries in surveys.
(**) Operating surplus is gross of depreciation.

(***) Property income is gross of property income paid (interest, rent of natural resources).
Notes: Summary table, based on [United Nations (2008) and (OECD) (2013]).

Property income***  Interests received (D41r),

Capital (D4) Dividends (D42)

Benefits Social transfers (D62) Unemployment insurance

how these tax rates are computed.

Table [3] summarizes our benchmark matching of income concepts, which are gross of
capital depreciation due to lack of information. For labor incomes, we subtract social
security contributions from the compensation of employees before computing scaling factors.
Since most countries’ national accounts report pensions along with other benefits, we scale
total benefits to that aggregate, assuming the joint distribution of pensions and other
benefits is accurately described by the survey. The level of detail that is necessary to split
the part of property incomes related to investment income disbursements (D44) is not
available in most countries in the region. Therefore, we scale the survey’s total capital
income to the property income (D4) aggregate in the national accounts, which includes
incomes actually received by households (interests and dividends), as well as those received
by insurance funds (D441), pension funds (D442), and investment funds (D443), which
are imputed to households/[]

Since the income decomposition of national accounts is not available for every country
and every year, we assume within-country stability of these coefficients. For countries
where this decomposition is never reported (Argentina, El Salvador and Uruguay), we
use the period’s regional average to scale each type of income. For the final years of the
period under analysis, as detailed national accounts estimates are not yet available, we
extrapolated the last data point until 2019. Thus, estimates for 2016 onward might change

as official data become available and are incorporated into the estimation.

5Future estimates will attempt to disentangle these investment incomes using more detailed national
accounts data for a few countries.
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Figure 5: Scaling Factors for re-weighted Surveys
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gross estimates from national accounts because not enough countries report capital depreciation at the level that is necessary
to net it out.
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3.3 Imputing other missing incomes

The final step of our procedure is to impute the remaining incomes included in the net
national income of the total economy. By definition, these do not match any of the income
variables that are present in the distributive data we use. Essentially, this stage boils
down to the imputation of corporate undistributed profits to households. Since other
missing incomes are imputed proportionally, only retained earnings have a real distributive
impact. In order to estimate this aggregate, we start from the balance of primary incomes
of the corporate sector, including both the financial and non-financial sectors. We use
data from WID.world given that it is more detailed than UN data. This aggregate already
excludes the share of profits corresponding to portfolio investments from foreigners (which
WID.world estimates (see |Alvaredo et al|(2020)). In order to account for the share of
undistributed profits corresponding to the government we use the share of property incomes
received by the general government as a proxy (D4 in the SNA). We thus subtract the
same proportion from the balance of primary incomes of the corporate sector. Figure [
displays the total amount of undistributed profits attributed to national residents, both as
a share of the total income declared in the re-weighted surveys and as a share of gross
national income.

In order to distribute this aggregate amount to individuals, we need a proxy for
corporate ownership. Since wealth surveys are mostly absent from the region, we use
variables from our income surveys as proxies. One option would be impute them to
dividends. However, too few people declare dividends in our surveys. We thus prefer to
distribute them proportionally to the sum of declared dividends and employers’ income,
where an employer’s income refers to the total income of individuals that declare being an
employer in surveys when asked about their occupation. Figure [7| depicts the incidence
of this imputation across the income distribution. In general, most of it is attributed to
the top quintile of the distribution, with the top 1% receiving between 30% to 60% of the
total amount.

Since the amount of undistributed profits is not available for every country and every
year, we proceed similarly to what was done for scaling factors, i.e. we assume within

country stability of these coefficients and use regional averages for countries with no data.
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U. Profits as % of Survey inc.

Figure 6: Undistributed Profits as % of Aggregate Incomes
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U. Profits, % of total

U. Profits, % of total

U. Profits, % of total

Figure 7: Share of Total Undistributed Profits Imputed to each Fractile
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4 Results

4.1 A tale of four estimates

In this section we briefly present a summary of the main results. Figure |8 depicts the
evolution of the Gini coefficient in our four distributions: (i) the original survey, (ii) the
survey after the adjustment with administrative data, (iii) the adjusted survey scaled up
to household incomes in the national accounts, (iv) and the resulting distribution after
the imputation of the missing components of pre-tax national income.ﬁ] In all cases, our
distributional estimates rank adult individuals (aged 20 and above) by increasing intervals
of pre-tax income, where the total income of married couples is divided by two. Thus, our
main estimates correspond to “equal-split” adult incomes (incomes of single individuals
and equally-split couple incomes). Pre-tax income corresponds to wages, self-employed
income, capital income, imputed rent, and pensions, net of social contributions.

Two key comments regarding the evolution of the Gini coefficients are worth highlighting.
First, inequality estimates increase at each stage of the adjustment for all countries and
years considered. The adjustment of surveys based on available tax data increases overall
income inequality as a result of increasing the weight of higher income individuals. The
subsequent scaling of household incomes to national accounts increases inequality, as
incomes that are scaled up by higher scaling factors are precisely those that are more
concentrated in the top tail (especially capital incomes, see Figure . The final adjustment
to national income increases inequality as the result of the allocation of undistributed
profits, which represent a large share of aggregate income (Figure @, and are imputed
mostly to top fractiles (Figure [7)).

Second, in some cases, inequality trends after each of the three adjustment steps are
consistent with the downward trends depicted by the surveys: this is clearly the case for
Argentina, Colombia, Ecuador, El Salvador, Uruguay and Perum For other countries —
such as Brazil, Chile, Costa Rica, Mexico, and Peru — we observe trends that gradually
flatten or even increase with each step. Furthermore, in the period after 2015 it seems

that the falling inequality trend comes to a halt and even reverses in several countries.

4.2 Reconciling estimates with the literature

As discussed in Section [I} the conventional narrative is that income inequality fell in most
Latin American countries during large parts of the first fifteen years of this century. To
what extent do the results presented above challenge this view? To properly answer this

question, we need to clarify inequality of what and among whom, and clearly distinguish

SFigures |§I to [12| depict income shares for each of the four distributions, which follow a similar trend.
"In the case of Costa Rica, the trends are also consistent with survey data but it was not downward in
the first place.
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between inequality levels and trendsﬂ Indeed, most estimates for Latin America (e.g.
World Bank official estimates) are (1) survey-based and (2) based on per-capita household
income (for the whole population). These estimates turn out to be quite different both in
level and trends from an inequality series based on the distribution of national income
between equal-split adults, which corresponds to our estimates after the final adjustment
step. Thus, to understand the difference, we should proceed in a step-by-step comparison
of the estimates.

Figure[I]showed that we are able — as expected — to consistently reproduce the downward
trend in the inequality of per-capita household income using ECLAC’s harmonized surveys.
For comparison, we also included individual-adult and equal-split-adult inequality series.
This simple exercise shows that survey-based inequality estimates vary in levels and in
many cases in trends (flatter or even reversing trends, such as in Mexico), when we move
from household per-capita incomes to equal-split adult incomes.

The tax-data adjustment step is based on sources of very heterogeneous quality as
commented in Section [2.2] and hence it represents a very important — considering the
well documented shortcomings of surveys — but challenging step. As depicted in Figures
to one of the key takeaways of this exercise is that most of the trend-reversals (where
they exist) operate in this step, even if it does not alter the inequality levels as much as
the subsequent scaling of incomes to the national accounts.

The scaling to national accounts requires a significant amount of imputation, but it
is conceptually consistent with survey-based and tax-based incomes in the sense that
it refers to the household sector. It is reassuring that this imputation does not have
a significant impact on inequality trends, as compared to the tax-adjusted estimates
(Figure , although it does have a substantial impact regarding levels. This implies that
the mis-measurement of income in micro source is significant but constant over the time
period we are assessing. Something similar can be said about the final adjustment for
missing components of national income, with the important difference that the resulting
distributions includes incomes that are not part of incomes accounted for by household
surveys (see Section [3.3).

In general, most of the differences in the qualitative narrative about Latin American
inequality is a result of (a) different units of analysis and (b) the tax-data adjustment of
the upper tail in surveys. The two subsequent adjustments (to household sector income
and to national income) make the estimates fully consistent with national accounts and
have a strong impact on inequality levels, but have no obvious incidence on trends, which
are for the most part determined in earlier stages. Differences in (a) are a matter of unit

definition (each with pros and cons, shedding light on different aspects of inequality) and

8There is yet another important dimension of the analysis which will not be addressed in this version
of the paper. It refers to the sensitivity of the results to the inequality indicator chosen. As most of the
tax-based literature shows (Appendix7 a downturn in overall income inequality, measured for instance
with the Gini coefficient, may coexist with stability or even an increase in top income shares.
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data-availability, while (b) responds to a much more decisive matter —the crucial need to
appropriately account for the upper tail of the income distribution, as evidenced by the

large body of literature on top incomes in Latin America (see Appendix [A.1]).
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Figure 8:
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Note. Own elaboration. The figures depict four distributions: the household survey-based distribution and the three

augmented distributions based on three adjustment steps to the survey. The first step uses tax data to reweight the raw
survey; the second step scales the income totals in the tax-adjusted survey to their equivalent household-level aggregates
in the national accounts; the third step imputes missing incomes needed to reach national income. Brighter points indicate
that at least part of the data necessary for the adjustment step was imputed based on remaining country/year averages.
Point estimates for Argentina in 2003 and 2007, Ecuador in 2003 and 2006, and Mexico in 2016 are excluded due to data
inconsistencies. The distributions are of pre-tax income (including pensions and after social contributions) among individual
adults (20 and over), where the total income of married couples is divided by two.
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Figure 9: Top 10% Share in four distributions
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Note. Own elaboration. The figures depict four distributions: the household survey-based distribution and the three
augmented distributions based on three adjustment steps to the survey. The first step uses tax data to reweight the raw
survey; the second step scales the income totals in the tax-adjusted survey to their equivalent household-level aggregates
in the national accounts; the third step imputes missing incomes needed to reach national income. Brighter points indicate
that at least part of the data necessary for the adjustment step was imputed based on remaining country/year averages.
Point estimates for Argentina in 2003 and 2007, Ecuador in 2003 and 2006, and Mexico in 2016 are excluded due to data
inconsistencies. The distributions are of pre-tax income (including pensions and after social contributions) among individual
adults (20 and over), where the total income of married couples is divided by two.
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Figure 10: Middle 40% Share in four distributions
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Note. Own elaboration. The figures depict four distributions: the household survey-based distribution and the three
augmented distributions based on three adjustment steps to the survey. The first step uses tax data to reweight the raw
survey; the second step scales the income totals in the tax-adjusted survey to their equivalent household-level aggregates
in the national accounts; the third step imputes missing incomes needed to reach national income. Brighter points indicate
that at least part of the data necessary for the adjustment step was imputed based on remaining country/year averages.
Point estimates for Argentina in 2003 and 2007, Ecuador in 2003 and 2006, and Mexico in 2016 are excluded due to data
inconsistencies. The distributions are of pre-tax income (including pensions and after social contributions) among individual
adults (20 and over), where the total income of married couples is divided by two.
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Figure 11: Bottom 50% Share in four distributions
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Note. Own elaboration. The figures depict four distributions: the household survey-based distribution and the three
augmented distributions based on three adjustment steps to the survey. The first step uses tax data to reweight the raw
survey; the second step scales the income totals in the tax-adjusted survey to their equivalent household-level aggregates
in the national accounts; the third step imputes missing incomes needed to reach national income. Brighter points indicate
that at least part of the data necessary for the adjustment step was imputed based on remaining country/year averages.
Point estimates for Argentina in 2003 and 2007, Ecuador in 2003 and 2006, and Mexico in 2016 are excluded due to data
inconsistencies. The distributions are of pre-tax income (including pensions and after social contributions) among individual
adults (20 and over), where the total income of married couples is divided by two.
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Figure 12: Top 1% Share in four distributions

40 40 40

304

2o—°’”°\‘\'—__._’_./.
M

304 304

< 20 WW

Top 1% Share

Top 1% Share
n
<
}T
e
c
Top 1% Share

s & o e & & s s s & ol * s s &
(a) Argentina (b) Brazil (c) Chile
404 404 407
301 301 30
i 204 \M% z 204 f 201
< < N
K S e o S N 2 v>>-\-g4‘i‘i::::::::::2§ugezqhq:9 8 “\‘sv\'/.-f/\\‘\\)//,~
101 101 10—%
01 T T T T T 01 T T T T T 01 T T T T T
& s . A S S I A S
(d) Colombia (e) Ecuador (f) El Salvador
40+ 40+ 40+
301 301 30|
c e £ £
° ol 3 107% fa 107%
011 T T T T T 011 T T T T T 011 T T T T T
S S S S T S S S
(g) Mexico (h) Uruguay (i) Peru
40
304
5 ol —&— Raw Survey —— Corrected Survey
2 e e ©  Extrap. Correction Scaled Household Inc
4 e e N W .
10 Pretax National Inc.
07\ T T T T
T S

(j) Costa Rica

Note. Own elaboration. The figures depict four distributions: the household survey-based distribution and the three
augmented distributions based on three adjustment steps to the survey. The first step uses tax data to reweight the raw
survey; the second step scales the income totals in the tax-adjusted survey to their equivalent household-level aggregates
in the national accounts; the third step imputes missing incomes needed to reach national income. Brighter points indicate
that at least part of the data necessary for the adjustment step was imputed based on remaining country/year averages.
Point estimates for Argentina in 2003 and 2007, Ecuador in 2003 and 2006, and Mexico in 2016 are excluded due to data
inconsistencies. The distributions are of pre-tax income (including pensions and after social contributions) among individual
adults (20 and over), where the total income of married couples is divided by two.
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5 Concluding remarks

Having reached this point, we should now be in a position to answer the question posed
at the beginning: is Latin America more unequal than we thought or is it not as rich?
It is worth stressing once again that this exercise relies on imperfect and heterogeneous
data alongside numerous assumptions. However, it is also true that it represents a
unique attempt to make use of all available data sources in a coherent manner to provide
conceptually consistent inequality estimates. Moreover, it is an honest effort to build a
bridge between different inequality approaches. In this sense, it should be regarded as a
contribution to open a debate on an important topic and not to close it.

Regarding inequality levels, it is clear that only one of the following is true: either Latin
America is more unequal than we thought it was, or it is not as rich. The large gap between
the second and third distributions we estimate, i.e. after adjusting the survey using tax
data and scaling to the household sector aggregates in the national accounts, shows that
the seminal findings by |Altimir| (1987)) are still essentially true. Consistent with these
earlier results, we can say is that there is a large gap between micro and macro incomes that
cannot be fully explained by conceptual differences. However, unlike what was believed
before, we cannot claim that measurement error is exclusively a micro-data problem —it
may also affect macro-data. An additional levels-gap emerges when all remaining incomes,
especially undistributed profits, are imputed in the last stage. The credibility of this final
adjustment will depend on the reader’s belief on the importance of imputing this income to
suspected firm owners. From our perspective, regardless of the accounting convention on
whether to allocate this income to firms or to their owners (which may largely be affected
by tax incentives and other factors), it is evident that they are resources controlled by
individuals and they should be accounted for in any meaningful inequality analysis, if only
to avoid cross-country biases affecting the distribution of profits.

From the perspective of inequality levels, the question therefore is still open, and the
answers are mutually exclusive in our opinion. On the contrary, when trends are factored
in, our findings suggests that the original question may be answered as ‘both’. We find
trends increasing or at least flattening for half of our sample, and also — no less important
— inequality falling in a fully consistent manner with the original surveys, which do not
seem to be so off the mark. At the same time, most of the changes we see are already
visible in the tax-adjustment stage of the exercise, i.e. before even considering a single
macro aggregate from the national accounts. Therefore, we can argue that inequality in
Latin America did not fall in all countries as we thought it did, but this seems to be the
case independently of making the estimates macro-consistent.

Naturally, the above conclusions are highly dependent on the particular assumptions
made. We think that they can be strongly defended, but we do recognize that others

can be made. Considering that surveys miss half of national income, we are perfectly
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aware that many other distributions can theoretically be estimated with a different set
of assumptions. Further research is still needed at the country-level —exploiting the rich
country data lost in our generalized approach and the local knowledge of researchers— to
provide a full picture of what was probably one of the most significant economic episodes

in Latin American history.
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A Appendix

A.1 Literature on top incomes using administrative data
A.1.1 Argentina

Alvaredo (2010)), covering the period 1932-2004, is the seminal reference on the topic, with
no precedent to our knowledge. This line of work was recently picked up again by [Jiménez
and Rossignolo| (2019), who similarly use tax registries alongside updated national accounts
statistics, for the period 2004-2015. The latter emphasize certain caveats regarding the
use of statistical information, which they deem to be “scarce, incomplete, inconsistent or

still nonexistent.”

A.1.2 Brazil

Mortaral (1949) was the first scholar to use personal income tax records in Brazil, applying
the Pareto interpolation to tabulated data to study income inequality. His contribution
did not spur further studies until the 1970s, when scholars with ties to the military
dictatorship, such as Kingston and Kingston| (1972) and Langoni| (1973)), also relied on
income tax data to try to push for more benign views of the rise in inequality in the 1960s.
The use of tax records to study top incomes would not re-surface until the 2010s when
newly-released income tax tabulations became available to researchers. Not only did this
data show that surveys exaggerated the fall in inequality in the 2000s (Medeiros et al.|
2015; Morgan, 2017)), it was also used to measure distributional effects of taxation (e.g.
Castro and Bugarin| (2017); |Gobetti and Orair| (2017); Fernandes et al.| (2018))). Coupled
with archival data on historical income tax tabulations, this new data was used by Souza
and Medeiros| (2015), Morgan| (2015)) and [Souza/ (2016, 2018)) to estimate top income shares
in the long-run for the first time. While the combination of survey and tax data into
a single measure of inequality was attempted by Medeiros et al.| (2015)); [Souza; (2016);
Medeiros et al.| (2018), their reconciliation with national income statistics over the 2000s

was studied by Morgan| (2017) and by [Morgan and Souza| (2019)) over the long run.

A.1.3 Chile

The earliest attempt to study top income trends did not come from the use of administrative
tax data but from surveys (Sanhueza and Mayer, 2011)). Lépez et al.| (2013) were the first
scholars to employ personal income tax tabulations to study top incomes over the 2000s.
Administrative microdata of tax declarations were used by ? to better study top incomes
in the context of an institutional set-up tailored for the retention of a large amount of
corporate profits not included in income tax returns for two individual years, refining the

similar estimates made by [Lopez et al.| (2013). [Flores, Sanhueza, Atria, and Mayer]| (Flores
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et al.) has been to date the most comprehensive study on top incomes, combining features
from previous attempts — long run estimates from income tax tabulations (1964-2017)

with imputations of retained earnings from national accounts.

A.1.4 Colombia

Londono-Vélez (2012) was the first work to incorporate income tax databases, which
were used in |Alvaredo and Londono-Vélez| (2013)) for the study of top incomes and their
composition between 1993 and 2010. The latter reconciled the results with survey-based

measures using Gini-adjustment methods from Atkinson| (2007)) and Alvaredo| (2011]).

A.1.5 Costa Rica

Zuniga-Cordero (2018)) is the first study to use multiple administrative sources of income
(social security records, income tax data, national accounts) to study inequality, alongside
household surveys, for Costa Rica, for the 2000-2017 period.

A.1.6 Ecuador

Few studies exist for the analysis of top incomes, with |Cano| (2015)) initiating the trend
based on microdata from tax registries over the period 2004-2010. This attempt was

followed by [Rossignolo et al.| (2016]), updating the previous series to 2014.

A.1.7 Mexico

Alvaredo et al.| (2017) is the only study that used income tax data on universe of personal
income taxpayers from the Mexican Tax Administration Service (SAT) and formal wage
data from the universe of employer-reported information in the Declaracion Informativa
Mitiple (DIM) from 2009 to 2014. The authors perform a comparative analysis of incomes
declared in these administrative datasets with those reported in the household surveys

(ENIGH) for the same years in order to explore a potential reconciliation.

A.1.8 Uruguay

The decrease in income inequality shown in household surveys (e.g. (Cornia (2014)) has
been confirmed by the use of income tax records (Burdin et al., 2014; |[Burdin et al., 2020).
Falling inequality also emerged from Distributional National Accounts (DINA) estimations
(De Rosa and Vilal 2020).

A.2 Estimation of pre-tax incomes in surveys

The inequality estimates we present in this paper concern pre-tax incomes. However, the

main data source on which our estimates are based are harmonized household surveys,
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which account for post-tax incomes in Latin Americaf] In order to scale incomes to their
pre-tax aggregates in the national accounts it is necessary to calculate pre-tax incomes in

surveys.

Figure A.1: Effective tax and social security rates - Top 1% - Latest year
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As data on direct taxes paid by households is not collected in surveys we tax data to
estimate pre-tax incomes. Broadly speaking, we compute effective tax rates by income
fractile in the tax data, and use these tax rates to calculate pre-tax incomes in the survey,
based on the income fractiles to which individuals belong toH Effective tax rates by
income fractile are computed for the years for which we have access to income tax data,
and the average effective tax rate by fractile is used to calculate pre-tax incomes when this

data is not available.E Tax data quality and coverage, however, varies significantly across

9The only exception is Brazil, whose survey accounts for pre-tax incomes.

10We consider, whenever possible, 127 income fractiles, which account for the whole income distribution
(the first 99 percentiles) and a very detailed break-down of the top 1%, where tax rates may experience
significant changes.

1 This assumption is potentially problematic in the cases for which the absence of tax data reflects the
absence of progressive income taxation (e.g. Uruguay prior to 2009), or when the availability of data
followed a large tax reform.
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Figure A.2: Effective tax and social security rates - Latest year
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countries and so specific procedures and assumptions have to be made for each country.

In Table [AT] the main characteristics of the data and estimation procedure by country

are shown.

In the cases where data comes from tax tabulations, effective rates are computed for
observed points (e.g. the average of a given income bracket) and linearly interpolated.
For Colombia and Ecuador, effective tax rates are taken directly from the same studies
we use to extract top income information — Londono-Vélez| (2012) for Colombia or |Cano
(2015); |[Rossignolo et al.| (2016)) for Ecuador. Finally, for countries in which we have tax

micro-data or very detailed tabulations, the effective tax rates were computed directly (e.g.

Mexico and Uruguay).

Taxes are progressive, but effective rates decrease significantly in the very right tail of the
distribution for most countries. In countries where this is not the case (e.g Argentina and
Chile), we cannot observe the very high income fractiles in the data without extrapolating.
When social security contributions are observed (Colombia, Uruguay and Ecuador), they
are a lot more regressive than the income tax, especially for top fractiles, where it converges

to zero as a result of truncated schedules (i.e. schedules were a maximum income is defined
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Table A.1: Effective tax rates estimation by country

Country Period Pop. Cov. Data Method Ref. income Rates
Mexico 2009-2014  Top 2% Microdata Directly Gross income  Tax rate
computed
Argentina  2002-2017  Universe Tabulations Interpolated Gross income? Tax rate
Brazil 2008-2016  Universe Microdata Directly Net income Tax rate
computed
Colombia  2006-2010 Top 1% Tabulations Interpolated* Gross income Tax & SS
rate
Chile 2005-2017  Universe Tabulations Interpolated Net income? Tax rate
El Sal- 2000-2017 Universe Tabulations Interpolated Gross income Tax rate
vador
Uruguay 2009-2016  Universe Tabulations Directly Gross income  Tax & SS
computed rate
Peru 2016-2017  Universe Tabulations Interpolated Net income? Tax rate
Ecuador 2008-2011 Top 10%  Tabulations Interpolated® Gross income  Tax & SS
rate

Note. Own elaboration.

for contributions). The absence of information on social contributions is not problematic,

given that the income definition we use in our estimates includes social security transfers,

net of social contributions.
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