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Abstract
Purpose – The purpose of this paper is to estimate tax evasion and its impact on progressivity,
redistribution and the measurement of inequality, using microdata from the Spanish income tax for 2001-
2004.
Design/methodology/approach – The approach follows Feldman and Slemrod (2007) by exploiting the
relation of charitable donations with the composition of income but introduces two methodological
innovations, which could be useful for further studies: correction for sample selection with a Heckman two-
step setting and the calculation of different evasion rates for top incomes with an interaction term.
Findings – Evasion in capital incomes was significant throughout these years. Financial incomes were
reported at around 50-70 per cent of their real value, with the lowest estimates corresponding to the top decile.
Revenues from fixed capital display similarly low compliance rates for the top 10 per cent. Tax evasion in self-
employment incomes (direct assessment) is estimated at 20 per cent for 2001. Mostly because of a composition
effect, this means that fraud was higher at the top of the income distribution, thus having a regressive impact.
Inequality statistics and top income concentration estimates should, therefore, be revised upwards.
Originality/value – This is the first paper to estimate the distributive impacts of tax evasion in Spain, and
one of very few internationally.
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Paper type Research paper

1. Introduction
Income inequality is at the centre of academic and societal debate nowadays, even more since
the Great Recession, and today we know much more about its levels and dynamics than a few
decades ago. However, measurement is still complicated, particularly because of the difficulties
incorrectly including the extremes of the distribution. One challenge, which still remains
unresolved arises from using tax data in contexts where evasion is or was prevalent.
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Income tax statistics are indeed one of the main sources for the study of inequality;
particularly for the period before the availability of representative household surveys
(Atkinson and Piketty, 2007). To depict the income distribution correctly, these taxes should
be general contributions (affecting everyone over a relatively low monetary threshold) and
rest on a comprehensive income definition (considering all incomes from different economic
activities). Real-world personal income taxes became general and comprehensive over time,
and in that process, they also became one of the main funding sources of the state in
developed countries: since 1965, they have represented an average of 9 per cent of GDP in
the Organisation for Economic Co-operation and Development (OECD) countries, and
around a third of public revenue[1].

However, in the presence of fraud and base erosion, many incomes might not be
accurately assessed and taxed. They may be hidden from the authorities, exempted because
of specific regulations or assessed well under their real value. If this affects a significant
portion of income, and with a non-uniform distribution across the population, inequality
might be quite different fromwhat it appears like in official statistics.

Tax evasion itself has been the object of an emerging strand of literature in recent years,
much of which has a relation to inequality. Classic microeconomic models generally point
towards lower compliance in high income taxpayers because of their higher potential tax
savings in front of increasing marginal rates (Andreoni et al., 1998). Recent discussion
moved the emphasis to the capacity to evade, which, in turn, depends on the composition of
income: because of withholding at source and third-party reporting, some incomes are better
controlled by the tax administration, and taxpayers receiving those are more constrained in
their behaviour (Kleven et al., 2011). In most historical and present contexts, this means
wage earners being less able to evade when compared to the self-employed or recipients of
capital incomes.

Both approaches point towards wealthy taxpayers potentially under-reporting their
incomes to a greater extent – ultimately meaning that tax evasion reduces progressivity.
However, the question is still largely unanswered by the empirical literature. A notable
exception is Alstadsæter et al. (2019), who study Scandinavian countries in recent years
using, among other data, leaks from tax havens. This paper makes a novel contribution by
introducing another case study and method, which might be applied to further contexts. It
estimates fraud in the Spanish personal income tax in the early 2000s, calculating evasion
rates for each revenue source, and also for different income levels. Then, it approximates the
effects on tax progressivity and themeasurement of inequality.

The method proposes several innovations on Feldman and Slemrod (2007)’s strategy to
estimate evasion by income source. Their model was based on the relationship between
reported incomes and deducted donations, and applied in tax return data from the USA.
However, in countries where making donations is not very widespread (such as not only
Spain but also others), this could result in a sample selection bias. A two-step Heckman
procedure is, therefore, used to correct it. This novel approach could facilitate the analysis of
fraud in other historical or present contexts with limited data – specifically where there is no
access to tax inspection results. The paper also introduces an interaction term with the total
income level, to establish whether under-reporting behaviour varies across the income scale.
As will be seen, the findings are consistent with those obtained by Alstadsæter et al. (2019)
for Scandinavia. However, as the kind of detailed data they use are not frequently available,
it is convenient to corroborate the results from different angles, and to check what the
differences between countries might be. Spain usually scores high in studies about tax
evasion, also particularly in the personal income tax (Esteller, 2011; Domínguez-Barrero
et al., 2015). However, it does not stand out in an international comparison when the level of
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development or the economic structure are taken into account. The conclusions are,
therefore, of wider interest.

The paper talks to different strands of economic literature. On the one hand, to the above-
mentioned discussion about tax evasion: do wealthy taxpayers or capitalists, hide their
incomes to a greater extent? How progressive are real-life income taxes? Next, it contributes
to the debate about the levels and dynamics of inequality. How much will their account be
affected by considering hidden incomes? Top income estimates based on tax data might
have to be adjusted upwards, potentially nuancing the great equalization of the twentieth
century and the more recent surge in inequality or international comparisons. In Spain as in
other countries, tax data has been used to assess inequality; by e.g. Onrubia Fernández and
Picos Sánchez (2013) for the general distribution and by Alvaredo and Saez (2009) for top
income concentration[2].

The results show considerable evasion in capital incomes, particularly those from
movable sources. In several instances, higher evasion rates are found at the top of the
income distribution. Because of this, and especially because of a composition effect, fraud
was higher at the top. The calculations reveal and quantify a negative impact of fraud on
progressivity, redistribution, and inequality. Top income shares would need to be upward
adjusted by 2-3.5 per cent points, casting doubt on the accuracy of trends in inequality based
on tax data for periods when evasion is known or expected to be high.

2. Theoretical framework and previous studies
The first tax evasion models considered the individual decision of a taxpayer in face of risk.
How much of her income would it be optimal to report to the tax authorities? In Allingham
and Sandmo (1972), the individual seeks to minimize her tax bill, taking into account the
possibility of being caught if evading and the heaviness of potential sanctions. Incentives to
evade would-be stronger at top income levels, and for taxpayers facing higher marginal tax
rates. The extensions of this literature have abounded on the relation between marginal
rates, the income level and evasion, with conclusions about the impact of tax rates
depending on the specific assumptions about risk aversion and the design of sanctions.
These early “deterrence” models were shown to predict much higher levels of fraud than
found in reality. Therefore, further work paid attention to other possible determinants of the
reporting behaviour, such as tax morale (Luttmer and Singhal, 2014) or the role of
withholding at source and third-party reporting (Kleven et al., 2011). Regarding the latter,
when some of the taxpayer’s income is already known by the tax administration it is not a
completely free decision whether to report it or not. Then, as is well-known, some kinds of
revenue are, or have historically been, subject to better control than others; namely, income
from dependent labour versus that from self-employment or capital. These have all very
distinct distributions over the income scale. Based on this, the hypothesis of the paper is that
income concealment was higher at the top of the taxpayer distribution[3].

Empirical studies on taxpayer behaviour started to point in the 1980s towards a positive
association of income levels and fraud, even if with considerable econometric uncertainty
(Clotfelter, 1983; Feinstein, 1991; Valdés, 1982; Raymond-Barà, 1987). Work addressed
directly to study the distribution of evasion has also suggested that it would increase with
income. Using randomly audited tax returns from the USA, Johns and Slemrod (2010) found
fraud to reach maximum levels in the top percentiles; this was partially a result of the
composition of incomes, but not exclusively. Bishop et al. (2000) pointed in the same
direction for the 1980s, although their focus was on horizontal equity. Similar conclusions
were obtained by Feldman and Slemrod (2007), who estimated under-reporting with un-
audited data and found it to increase with income levels for capital and self-employment
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non-farm revenues. Other analyses, with emphasis on the distributional effects of fraud, are
Alm et al. (1991), Matsaganis and Flevotomou (2010) or Benedek and Lelkes (2011)[4].

Recent studies undertaken for Scandinavian countries have shown income sheltering of
different kinds to be concentrated at the top. Alstadsæter et al. (2016) deal with retained
business earnings, which do not make it to individual tax returns: in a similar spirit as this
paper, their calculations for Norway show that top income shares are underestimated when
this is not considered. Alstadsæter and Jacob (2016, 2017) evidence how different tax
minimization strategies are used mostly by high-income individuals (in Sweden). Finally,
Alstadsæter et al. (2019) have demonstrated tax evasion to be strongly increasing with
wealth levels in Norway, Sweden and Denmark. These studies are performed using very
detailed microdata: tax registers on firms and individuals, random audits and leaked files
from two large offshore financial institutions in Switzerland and Panama. Such high quality
information is not always available for other countries or for historical periods, which is
why an alternative is explored here.

Consistent with the previous literature, the hypothesis in this paper is that evasion and
base erosion were more prevalent at the top of the taxpayer distribution because of a higher
capacity to hide non-labour incomes (given withholding of wages and salaries). Therefore,
the tax would have been less progressive in its operation than according to the regulations –
as has been suggested by many, e.g. in Freire-Serén and Panadés (2008). The corollary is
that real incomes would be more unequally distributed than reported incomes, and
inequality indices would need to be corrected upwards – particularly, the estimates of
income concentration at top percentiles.

3. Data and methodology
3.1 Data and concepts
We use the tax microdata from the Spanish Instituto de Estudios Fiscales (IEF), which is
representative for the whole territory except for the Basque Country and Navarre (because
of their specific fiscal arrangements). These files contain rich and detailed information. They
provide us with themain monetary variables in the tax returns filed each year: incomes from
different sources, deductions made for costs, other allowances and credits, total tax base,
resulting in tax due, etc. They also include the municipality of residence, gender and age.
Some further information, like the number of children or dependent parents, can be inferred
from deductions claimed.

The paper uses four yearly, samples from the period 2001-2004, which contain near
400,000 observations each[5]. 1999-2000 are not included because age is missing in many
observations. An attempt to use the files from the 1990s was precluded by the unavailability
or unreliability of donations data while earlier work has already covered more recent years
(Domínguez-Barrero et al., 2015, 2017).

The tax data distinguishes five main types of incomes, arising from labour, movable
capital, fixed capital, self-employment and other sources. In the original Spanish fiscal
legislation, these were all integrated with the tax base (meaning that negative incomes of
any kind would compensate revenues from any other source). Labour incomes include not
only wages and salaries but also pensions. Included in movable capital are interest and
dividend income, while fixed capital is composed of imputed incomes from home-ownership
and revenues from renting real estate. Within self-employment income, we can distinguish
those assessed with the direct method (i.e. accountancy-based) and those assessed using
presumptive standards (under a certain revenue threshold). “Other” incomes were mostly
realized capital gains. By 2001, those originated in long-term investment were named
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“special taxable base” and granted privileged fiscal treatment, with a single rate instead of
the progressive schedule applied to the rest of income.

Some conceptual clarifications may be needed. The paper estimates “fraud and base
erosion” as two ways for income to escape taxation. Fraud is, of course, illegal behaviour,
while base erosion would not be (however vague the distinction often is). For the purposes
here, what is important is that both are equivalent in reducing the tax burden on their
recipients and hiding certain incomes from tax statistics. Both fraud and base erosion limit
the capacity of the tax to fulfil the principles of generality and a comprehensive income
definition, and therefore, our ability to gauge real economic inequality with tax data.

The concept of fraud is made equivalent here to income under-reporting, and therefore,
neither include non-filing nor abuse of tax credits[6]. Base erosion is used as equivalent to
legal income under-assessment: the result of regulations that ascribe to certain flows a tax
value below their economic value (which can be the result of political pressure)[7]. Both
under-reporting and under-assessment are estimated together, and cannot be disentangled
with the available data.

3.2 Methodology
3.2.1 The Feldman–Slemrod strategy: too generous to be true? Feldman and Slemrod (2007)
devised a method to estimate tax evasion by income source using taxpayers’ returns
(instead of results from tax inspection). The calculation is based on Pissarides and Weber
(1989)’s insight about relative under-reporting in household surveys: the self-employed were
shown to be untruthful reporters of their income because of their seemingly higher
expenditure in food relative to wage-earners (which were taken as reliable). In Feldman and
Slemrod’s elaboration, the truthful category is no longer a type of individual, but an income
source – labour; in turn, the “consumption” item is the amount of charitable donations, also
assumed to be truthfully reported. We may think of many determinants of the income share
that an individual would wish to donate, but this decision should likely not be influenced by
whether her income was obtained as wages, self-employment revenues or interest. If we
accept Feldman and Slemrod’s assumptions, we can estimate an equation of the following
form:

ln donið Þ ¼ a þ b ln Li þ
X5

j¼1

kjYi þ k6Ni

2
4

3
5þ gXi þ ui (1)

Where doni are the donations made in the year by taxpayer i, and income appears
decomposed by source: L from labour and Y all other types of positive income (the five
categories are: movable capital, fixed capital, self-employment under direct assessment, self-
employment under standard assessment and other incomes – mostly irregular flows, like
capital gains). N represents negative incomes of all kinds. All revenues are defined as
broadly as possible from the data (i.e. they are meant to represent the total yield, net of costs
of obtainment but not of other tax allowances)[8].

Xi is a vector of control variables, which in our case includes age, gender, marital status,
number of dependents, type of tax return and differential tax due before the deduction for
donations, investment in housing, inequality, city size and regional dummies[9]. Notice that,
in contrast to Feldman and Slemrod (2007) and much of the related literature, we do not
include a variable representing the “price” of donating: this is because in Spain charitable
contributions are treated as a tax credit (a given percentage of the donation is deducted from
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the tax bill), and not as a reduction from the taxable base, which implies that they are not
affected by different marginal tax rates[10]. ui is the error term.

The coefficients of interest for tax evasion are the ks: if they are significantly higher than
one, 1/k will indicate the compliance ratio of each component (reported income/real income).
Labour income is taken as the reference with better reporting, and therefore, has no
corresponding k: all results should thus be interpreted as relative to the compliance in
labour. Wages and salaries are expected to be better reported because of withholding at
source, but hiding these incomes is certainly possible, with the collusion of the employer by
paying part of salaries under the counter or as dividend income. It should be noted that our
results in terms of differences between income sources do not crucially depend on the level
of compliance in labour: if we assume wages to be reported at 100 per cent of their real
amount, a k = 2 for movable capital, for example, would mean a compliance ratio of 50 per
cent in these incomes, but if compliance in wages was set at 80 per cent we can adjust
estimated compliance in capital to 0.5� 0.8 = 40 per cent[11].

Some potential issues in the model are discussed next. First, taxpayers might over-report
their donations to obtain an excessive tax credit; for example, Slemrod (1989) found an
average overestimation of 7.2 per cent in audited returns from the USA. In Spain, third-party
reporting in this deduction was introduced in 1999, which would support the reliability of
the donated quantities reported, even if we cannot check the aggregates with independent
statistics because they do not exist[12]. Secondly, non-realized capital gains might affect
donations (as they are part of a Haig–Simons income concept) but are not reported in the tax
data. If they are correlated with certain income types, the corresponding coefficients might
be affected (e.g. capital). Similar biases might arise if non-deductible costs associated with
labour are important (e.g. commuting expenses), which reduce the disposable incomes on the
basis of which donating decisions are made. Finally, if donating decisions are done
considering “permanent income” as well, the under-reporting coefficients obtained with
current incomemight be upwards biased (Engström and Hagen, 2017)[13].

3.2.2 Controlling for sample selection. In Spain, charitable donations are less extended
than in the USA, where the Feldman–Slemrod method was initially applied. Table I shows
that returns with donations (s= 1) were around 13-16 per cent in the early 2000s and that the
mean income of taxpayers claiming this deduction was significantly higher than that of the
rest. This points towards a likely problem of sample selection bias if we ran equation (1)
directly, using only the observations with donations (s= 1).

Table I.
Composition of the
sample regarding
donations

S Freq (%) Mean income Freq (%) Mean income

2001 2002
0 313,059 85.8 21,034 330,370 87.5 21,477
1 51,908 14.2 36,757 47,189 12.5 36,493
Total 364,967 100.0 22,562 377,559 100.0 22,711

2003 2004
0 291,146 85.8 19,586 308,704 84.0 20,693
1 48,259 14.2 36,836 58,790 16.0 39,501
Total 339,405 100.0 21,137 367,494 100.0 22,722

Notes: Only observations with positive total income. Income is in nominal euros and refers to the sum of
net revenues from all sources
Source:Author’s calculations on IEF tax return microdata
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The problem can be tackled using a two-stage Heckman estimation[14]. In this case, a probit
equation is run first, to explain the “donating or not” behaviour:

Prob si ¼ 1jln Incomei; Zið Þ ¼ U a þ b ln Incomei þ gZið Þ (2)

s= 1meaning that the taxpayer made a deductible donation during the year.U is the normal
cumulative function. Income is defined as the sum of net revenues from the different sources
in equation (1). Zi is a vector of taxpayer characteristics, which includes all those in Xi but
also some extra variable(s) expected to affect the yes/no decision, but not the amount
donated (“exclusion restriction”). For this, a wealth dummy is used, which indicates whether
there are capital gains in the return. This follows from the rationale that status
considerations associated with wealth influence the “donating or not” decision but should
not impact on the quantities donated, once controlling for income[15].

After estimating the probit equation, the inverse Mills ratio (l ) can be calculated, which
accounts for the probability of selection of each observation:

li ¼ f aþ b̂ ln Incomei þ ĝ Zi
� �

U a þ b̂ ln Incomei þ ĝ Zi
� � (3)

where w and U are the normal density function and normal cumulative function of the
predicted values in the probit estimation. This new variable l is included in the final
regression, to correct the selection bias (here, we only use the observations where s= 1):

ln donið Þ ¼ a þ b ln Li þ
X5

j¼1

kjYi þ k6Ni

2
4

3
5þ gXi þ li þ ui (4)

3.2.3 Differences across income levels. Using equation (4), we obtain a baseline result for
each income type. However, there can be reasonable doubt that under-reporting is constant
across income levels, varying only for different sources of revenue. This is tested by
introducing an interaction term with a dummy, which takes value 1 for observations in the
top decile of total income. The equation now looks like:

ln donið Þ ¼ a þ b ln Li þ
X5

j¼1

kjYi þ tjYi * top10i
� �þ k6Ni

2
4

3
5þ gXi þ li þ ui

(5)

with X incorporating the dummy top10 among the other controls. As before, k indicates
fraud if it is significantly higher than 1, and similarly, for the top decile, the relevant test is
kþ t> 1. Because the estimation of different rates of evasion could be affected if there were
significant differences in the income elasticity of donations, an interaction of income with
the top10 dummy is also added[16].

4. Results
4.1 Income concealment by source
Table II presents the estimates. The first column in each year contains the baseline results
[Equation (4)], while the second shows the preferred specification, which allows for
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differences by income level in both the income elasticity of donations and under-reporting
[Equation (5)]. We report the coefficients for income, lambda and the variables of interest k
and t. As can be seen, lambda is generally found to be significant, which points towards a
risk of incurring in biased estimates if we had not accounted for selection[17]. The income
elasticity of donations is in the 0.4-0.6 range, and estimates for the top 10 deciles show it
might go downwards for higher incomes, but without attaining statistical significance[18].

The k coefficients indicate the presence of under-reporting when they are significantly
higher than one. The main interest here lies in movable capital, fixed capital and self-
employment, as other incomes are quantitatively much less important. The models point
towards significant under-reporting in both types of capital incomes, but not for self-
employment except in 2001. Within these, a distinction is made according to the assessment
procedure: “direct” corresponds to accountancy-based estimation, while “standard”
(presumptive) assessments are used under a certain threshold. This, however, does not lead
to significant results for the presumptive categories either (again, except for 2001 in the top
decile).

Capital incomes are generally more under-reported at the top decile than within the
bottom 90 per cent (which can be seen from the positive coefficients on the interaction terms
with income types). For fixed capital, once controlling for income levels no under-reporting
at the bottom can be discerned, except in 2003. There is some evidence of top decile
taxpayers under-reporting more within self-employment, but only in 2001. On the other
hand, “other incomes” appear more accurately reported at the top in 2001-2002 (where
evasion is only detected for the bottom 90 per cent). This is an unexpected result, which
could point towards the fact that capital gains, as an irregular income generated over several
years, do not have the same kind of relations with donations than other incomes. For this
reason, a Feldman–Slemrod like a procedure to devise tax evasion might not be accurate for
capital gains.

Table III displays the compliance ratios estimated and applied for each source of income,
following the results from Table II. The incomes of the bottom 90 per cent are adjusted using
the k coefficients, and those o the top decile using k þ t (in both cases, where this result is
significantly higher than 1). Compliance levels, when found to be significantly different from
that of labour, lie generally between 50 and 80 per cent. They are often lower at the top for
each income source, except, as mentioned earlier, in “other incomes”. In any case, the
differences found between income sources, consistent with the initial hypothesis, motivate
further calculations about the distributive implications of fraud in Section 4.2. For several
income source-level-year combinations, no statistically significant results were obtained,
and thus, no compliance ratio is reported in Table III. It should be noted, however, that some
of these coefficients in Table II are clearly over 1 (e.g. movable capital incomes and “other
incomes” for the bottom 90 per cent in 2004), but do not attain statistical significance
because of the high standard errors in the estimation. The correction of incomes performed
in the next subsection should, therefore, be considered a conservative one.

If we compare the obtained compliance ratios from Table III with available estimates for
the early 1980s (Torregrosa-Hetland, 2015), we can conclude that income reporting became
significantly more accurate, even if it still remained low for movable capital in the 2000s. On
the other hand, the behaviour of the self-employed in many instances cannot be statistically
distinguished from total compliance might be shocking for readers familiar with the Spanish
context. Possible explanations are the relatively low number of observations in standard
assessment, and that the compliance level in these categories could be similar to that of
labour, which is always the reference in our calculations[19].
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For 2008, Domínguez-Barrero et al. (2015) calculated a compliance ratio of 60 per cent in
movable capital, 70 per cent in fixed capital and 65 per cent in self-employment under direct
estimation (78 per cent in presumptive assessment). This would indicate significant stability
in capital incomes during the 2000s, and maybe some deterioration in self-employment – but
this last appreciation could be because of methodological differences.

Turning to international comparison, several studies provide estimates of evasion in self-
employment incomes fluctuating around 30 per cent. Similarly, high rates of under-reporting
have been found, for example, among small informal business suppliers in the USA (Black
et al., 2012), in self-reported incomes in Denmark (Kleven et al., 2011) or in self-employment
incomes in Italy (Albarea et al., 2015). The 88 per cent compliance rate obtained here for 2001
(baseline equation) is situated in the upper range of available estimates, signalling again
that it is an upper bound (the results of these other studies are not relative to labour’s
compliance)[20].

Concerning capital incomes, the Swedish National Tax Agency (2008) provides a figure
of 39 per cent of evasion in tax due from capital incomes (the majority of which would be
international fraud). A related estimate is Zucman (2014)’s calculation that around 10 per
cent of European financial wealth was held offshore in 2013 – of which 80 per cent would go
unreported. This paper’s result of fraud increasing with income is consistent with the recent
insights of Alstadsæter et al. (2019), who find that evasion of income and wealth taxes, in
terms of tax due, increases with wealth. Some improved information and control over these
incomes have potentially been counteracted by capital mobility, avoidance schemes and the
development of tax privileges, which can be seen as a white-collar substitute for outright
evasion.

4.2 Impact on inequality
Evasion was high especially in capital incomes, which tend to be concentrated at the top of
the distribution, and also in several cases higher at the top decile within an income type. As
a consequence, estimates of global compliance are decreasing with respect to total income.
For example, in 2001 those in deciles 1-5 reported 97 per cent of their revenues, while the
ratio decreased to 89 per cent in the top decile, and 80 for the top 1 per cent.

This distributional pattern naturally has an impact on progressivity and inequality,
which Table IV illustrates. Scenario 1, “original”, is the combination of reported incomes and
actual tax payments. This is how the tax seems to be working, according to the official
statistics – but in the presence of fraud, these indicators are a miscalculation of real
progressivity. In Scenarios 2 and 3, “real” incomes are used, obtained factoring up the
reported revenues of each type with the results of Table II. The “corrected” Column 2
represents the effective behaviour of the tax, with “real” incomes in combination with actual
tax payments from the original data (which derive from reporting decisions). Finally, in a
“no fraud” scenario, the distribution of the tax burden, and thus, the reduction in inequality
would have been different (Column 3). This is a simulation of the tax due that would
correspond to each observation’s estimated real income, applying the tax schedule in
force[21].

The initial expectations are confirmed by this exercise. Inequality was higher than it
looked like in the official data, both before and after tax: for example, 4 per cent higher for
post-tax inequality in 2003-2004 according to the Gini index. Moreover, fraud reduced the
revenue capacity of the tax: the average effective tax rate was between 2 and 7 per cent
lower (the difference between the columns “original” and “corrected”). Redistribution
estimates are the most affected: the corresponding index would be 16 per cent lower than
apparent in 2001, between 6 and 7 per cent in the following years. This shows a clearly
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regressive impact of evasion, and, therefore, a biased depiction of the tax, and of income
inequality, in the official statistics.

Without evasion, the personal income tax would have behaved in a notably different
way. The “no fraud” column shows that, as expected from the progressive rate schedule, the
taxation of high incomes would have been much more intense and the redistributive effect
much stronger. In 2001 redistribution would have been 33 per cent higher (i.e. 1.5 Gini
points) if income sheltering were eradicated.[22] Similarly, in 2001 the original data depicted
the top 1 per cent of taxpayers as contributing with slightly over a third of their income (34
per cent). Taking into account hidden incomes, their payments would actually correspond to
a considerably lower 27 per cent [. . .] but the schedule was designed to impose on their real
incomes a much higher burden of 37 per cent! Results vary in magnitude across the years
but show the same kind of differences between scenarios.

What will be the impact of correcting for tax evasion in the top income shares? Table V
shows estimates for the top 10 and top 1 per cent based on our upwards adjustment of
incomes. They are not precise representations of the top income shares but illustrate
probable orders of magnitude of the issue. We compare with the existing long-run series of
income concentration in Spain provided by Alvaredo and Saez (2009). Fraud-adjusted data
show higher inequality at the top: the share of the top 1 per cent is increased by an average
of 2 per cent points – a lot in relative terms – and appears clearly above 10 per cent of total
income. For the top decile, shares increase by around 3.6 per cent points and are situated
between 36 and 40 per cent.

If tax evasion behaves regressively in other countries as well (as suggested by
Alstadsæter et al. (2019) for Scandinavia), it remains to be seen how these adjustments
would affect international comparisons of inequality. Appendix 3 shows graphs with both
the original and adjusted series of Spanish top income concentration, together with those of
other Western countries, which are based on reported income tax data. As made evident by
the case of Spain, adjustments for fraud could affect the ranking and grouping of countries,
as well as our account of the evolution of top income concentration through time. We have
an interesting agenda ahead.

5. Final discussion
Tax evasion is a popular topic in public debate today. Folk wisdom has it that it is pervasive
and unequally distributed, concentrating among the rich and the self-employed. Its existence
would render tax systems unfair and less able to reduce inequality, and there is much claim
for fighting against it, not less in the aftermath of several recent offshore scandals. The
economic literature is increasingly responding to this interest.

Table V.
The impact of
evasion on top
income shares

Reported data Fraud-adjusted data
Top 10 (%) Top 1 (%) Top 10 (%) Top 1 (%)

2001 34.9 9.8 40.4 12.9
2002 34.2 9.5 36.9 10.9
2003 34.5 10.0 36.2 10.8
2004 34.4 10.2 38.9 12.9

Note: The top 10 and 1% here refer to population over 20, following Alvaredo and Saez (2009)
Source: Reported data from Alvaredo and Saez (2009), fraud-adjusted data from the author’s calculations

Inequality in
tax evasion

101



This paper analyses the Spanish personal income tax in the early 2000s, with a focus on
differences across income sources and levels. The estimate exploits the relation between
reported charitable donations and the composition of income in the tax microdata. The
underlying assumption is that donations should not be affected by the origin of incomes,
once controlling for levels – an idea developed by Feldman and Slemrod (2007), and applied
to Spain for 2008 by Domínguez-Barrero et al. (2015), as well as to several other countries in
various studies. Nonetheless, two methodological innovations are introduced here. The first
is a correction for sample selection using Heckman’s two-step estimation because returns
with charitable donations in Spain are a small and distinct part of the total. The second is an
interaction term to control whether under-reporting varies across income levels. Both
suggestions may be useful for further work in other contexts.

The equations yield different results for incomes from disparate sources. Taking labour
as fully compliant, movable capital incomes would be reported by 50-70 per cent of their real
value throughout these years – with the lowest estimates corresponding to the top decile.
Revenues from fixed capital display similarly low reporting rates only for the top 10 per cent
(except for 2003, were also for the rest of the distribution). Tax evasion in self-employment
incomes is disentangled only for 2001, where it stands at 50-20 per cent.

Because of the differences between revenue sources and the varying composition of total
income across the social ladder, negative impacts of evasion on progressivity, redistribution
and inequality were expected. This is confirmed by the calculations, which show a bias of
16-6 per cent for the redistribution index in the official statistics. Inequality would have been
more reduced by a tax with no fraud, with 1-1.5 more points of decrease in the Gini index,
and higher effective tax rates on affluent taxpayers (for example, 31 instead of 26 per cent
for the top 1 per cent in 2004). Top income concentration estimates are also affected,
especially (in relative terms) for the top 1 per cent. The results thus suggest that it is
necessary to take into account the impacts of fraud if we want to gauge real inequality using
tax data.

Notes

1. OECD tax statistics, 1965-2014.

2. Alvaredo and Saez (2009, p. 4) discuss fraud in some detail, and conclude that “income tax
evasion in Spain before 1980 was much less prevalent than previously thought at the top of the
distribution”. This remark refers to the period of the old income tax (Contribuci�on General sobre
la Renta), which only affected very wealthy taxpayers. This paper looks at the modern income
tax introduced in 1979, a much more widespread contribution.

3. With respect to tax morale, how it may vary by income level is uncertain. It is not used as an
argument for the distribution of evasion in the paper. See a discussion e.g. in Lago-Peñas and
Lago-Peñas (2010). Other explanations have been put forth in the literature as to why high-
income individuals would evade more; see e.g. Alstadsæter et al. (2019).

4. Regarding Spain, see Torregrosa-Hetland (2015) for an overview on previous estimates of income
tax evasion.

5. The data comes from the Panel de Declarantes de IRPF 1999-2008. These observations
correspond to income tax filers. The IEF also provides data on non-filers (withheld incomes), but
these are not used here since, by definition, they do not have reported donations, and thus, cannot
be included in the estimation. All results are thus confined to the population of tax filers.
Throughout the paper, the income year is used as a reference: i.e. data from 2001 are incomes
earned that year, and reported in 2002.
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6. Individuals who did not make a return at all are missing from our data. The behaviour of these
non-filers is certainly a part of fraud in an aggregate sense, and was a problem of considerable
magnitude in Spain at the beginning of the period, as in other economies at similar levels of
development. See Torregrosa-Hetland (2015) for an approximation to its impact, obtained by a
discrepancy analysis between tax data and national accounts.

7. Of course, legal under-assessment affects equity between taxpayers because different income
sources represent disparate shares in each citizen’s total income. Examples of legal under-
assessment arise in the imputation of incomes from housing (which actually excludes the owner-
occupied home in our period) or in the privileged treatment of capital incomes and capital gains.
Aggressive tax planning by high-income individuals, by delaying taxation, would have related
effects (see the considerations in e.g. Rubolino and Waldenström, 2017).

8. For the specific derivation of the model, see Feldman and Slemrod (2007, p. 333) and following.

9. The type of tax return variable reflects the fact that optional separate filing for couples was
introduced in 1989. Gini indices (disposable income) are taken from Ayala et al. (2006), and
correspond to the 17 autonomous communities in Spain. I also use dummies for five geographical
macro-regions, defined in the following way: South (Andalucía, Murcia, Canary Islands, Ceuta
and Melilla), East (Baleares, Cataluña and Valencia), Centre-North (Arag�on, Castilla y Le�on and
Madrid), Centre-South (Castilla-La Mancha and Extremadura) and North (Asturias, Cantabria,
Galicia and La Rioja). Education level is not available in the tax microdata.

10. The percentage of deduction was set at 20 per cent in 1994 and, for the years 2002-2004, it lied at
25 per cent. The tax credit was limited to 10-15 per cent of the taxable base.

11. Following Domínguez-Barrero et al. (2015), who applied this method to the Spanish income tax in
2008, an alternative estimation has been run for 2001 where pensions are taken as the only
compliant income source. There is, however, no significant change in the coefficients, and the
behaviour of wages cannot be statistically distinguished from that of pensions (similarly to the
results in Domínguez-Barrero et al., 2017 for 2005-2007).

12. Over-reporting of donations would be a problem if it were related to the composition of an
individual’s income. However, already Feldman and Slemrod argued that over-reporting
donations would not to be rational in combination with under-reporting income, as it could
trigger the attention of the tax administration. Consistent with this appreciation, Fack and
Landais (2016) found that, in France, wage earners and low income taxpayers tended to over-
report their donations to a greater extent, as they had less capacity to under-report incomes or
abuse other deductions.

13. Regressions have been run using the average incomes of 2001-2004 to approximate this.
However, the sample we can use for this estimate is a reduced one, as we need taxpayers who
were present in the panel throughout the four years. Taxpayers might drop off the panel because
of their incomes falling below the filing requirement, moving to other country (or dying). In
practice, this means that for an estimate of average income using the four years 32 per cent of the
initial observations are excluded. Inspection of this selected sample shows that it is significantly
different from the original one in that it has higher incomes, higher donations and a lower
percentage of self-employed individuals. The exercise has, therefore, not been considered a valid
approach.

14. In principle, a Tobit model is another option to deal with the fact that many taxpayers did not
make any donations. The condition for this strategy, however, is that the two decisions (to give or
not to give, and what amount to donate) are essentially affected in the same direction by the same
factors, which does not seem to hold here, as we obtain different signs for some variables in
the two stages of our estimation. In any case, a Tobit model has also been run, as well as simple
regressions with the whole sample à la Feldman and Slemrod (2007) (adding 1 to donations
before logging). The application of a Heckman estimation to account for selection in charitable
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contributions is very novel in the literature; to the best of our knowledge it has only been
explored previously in Borgloh (2008) with German data (but not for estimating tax evasion).

15. The wealth dummy has been tested for its relation to s, and lack of relation to donations and the
error in equation (4). See Appendix 1.

16. Recent papers in the charitable donations literature have addressed such variation in income
elasticities; e.g. Bakija and Heim (2011) and Adena (2014).

17. Additional estimations for models without control for sample selection, using both ln(don) and ln
(donþ1) as dependent variables, are available upon request.

18. This lack of significant differences in income elasticity by income level is consistent with the
findings of Bakija and Heim (2011) for the USA, although it is not the focus of their paper.

19. Labour incomes are taken as the most accurately reported, but as said before their compliance is
not necessarily 100 per cent, and could change during the period. As rates in corporate taxation
were well below the top personal rates, a degree of income shifting is definitely expected.
Nominal rates for corporations lied at 33-35 per cent, with effective rates under 30 per cent (Del
Blanco García et al., 2011), whereas top marginal rates for individuals were 48 per cent in 2001-
2002 and 45 per cent in 2003-2004. Income shifting practices could have become gradually more
widespread in a “learning” process. On shifting to capital gains income, which was favourably
treated, see L�opez-Laborda et al. (2018).

20. In any case, comparison is limited by the fact that several methodologies coexist in the available
studies: aggregate discrepancy with national accounting, use of household surveys, tax audit
data, etc.

21. The calculations in Table IV have also been performed with an alternative assumption of 10 per
cent of under-reporting in labour incomes. See Appendix 2.

22. Of course, a full compliance scenario is highly implausible. The exercise serves as an indication
of the intensity of the distortion, and not as a credible policy objective. The estimated tax gap in
terms of tax liability lies around 1 per cent of GDP – a lower-bound, as it neither include the
Basque Country nor Navarre. This is near the difference in tax revenue from the income tax
between Spain and other Western European countries.

23. The calculation for the 1980s is from the Comisi�on para el Estudio del Fraude en el IRPF (1988),
which obtained for labour incomes a compliance rate of between 54 and 71 per cent between 1979
and 1986 (increasing throughout the period, which corresponds to the first eight years of
existence of the modern income tax in Spain). The tax gap of 20 per cent was found for 1993-2001
by Esteller (2011, p. 293) – but note that this is the gap in terms of tax due, not of income under-
reporting.
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Appendix 1. Testing the exclusion restriction on wealth
Table AI shows the results of testing the exclusion restriction on the variable used as instrument,
wealth. It can be seen that this variable is:

� correlated with the probability of selection (i.e., of making a donation);
� uncorrelated with the level of donations in the second equation; and
� uncorrelated with the error in the donations equation.

Appendix 2. Inequality effects with under-reporting in labour incomes
The calculations in Table IV have also been performed with an alternative assumption of 10 per
cent of under-reporting in labour incomes. This 10 per cent is only a working hypothesis, which
does not derive directly from empirical work, so the exercise is only meant to show possible
magnitudes and directions of the effect, but is not to be taken as a reliable estimate. It is,
however, an informed hypothesis in the sense that it situates compliance in labour above what
was estimated for the 1980s, and consistent with a total tax gap of 20 per cent in the 1990s-early
2000s.[23]

The results are shown in Table AII. It should be noted that, as in the corresponding table in
the text, all estimated indices correspond to current taxpayers. In a no-fraud scenario, some of the
non-filers would make a tax return, and that would specially be the case when considering the
existence of evasion in labour incomes (which are more important at the bottom of the
distribution). The possible impact of this is not shown in the table. We can only suppose that it
would increase inequality indices further, and possibly also show a higher estimated
progressivity.

Table AII and Table IV are similar not only in many respects but also different in some. Pre-
tax inequality in the “corrected” and “no fraud” scenarios are the same, as all incomes have been
adjusted by the same factor. For all other indices but progressivity, the differences between
scenarios “original” and “corrected” are higher in this version. For example, the effective tax rate
for the top 1 per cent was shown to be underestimated by 11 per cent in our baseline estimation,
while here we get an estimate of 20 per cent – a mechanic effect of the bigger tax base. The “no
fraud” scenario also shows higher impacts in this alternative estimation for most indicators.
Higher reported incomes would of course lead to higher tax payments, and thus, higher
redistribution. On the other hand, the differences in progressivity between the “corrected” and
“no fraud” scenarios are lower in this case, and even negative for years 2002-04 – meaning that
the tax would have been less progressive with no fraud! This is an effect of increased taxation
also on those taxpayers with mostly labour income. As mentioned in the previous paragraph,
however, the non-consideration of non-filers in this estimate does not allow us to arrive at any
strong conclusions in this respect.

Table AI.
Testing the exclusion

restriction

2001 2002 2003 2004

P> z in probit regression (s = 1) 0.000 0.000 0.000 0.000
P> t if included in donations equation 0.062 0.701 0.367 0.885
P> t in regression of residuals from donations equation 0.400 0.870 0.556 0.921

Source:Author’s calculations with IEF microdata
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Appendix 3. Comparing top income concentration

FigureA1.
Top income

concentration trends
across countries,

1960-2014
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income
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