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developed countries. The estimated heterogeneity of underreporting behavior of households
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the distributional effects of income tax evasion, showing that almost 73% of the missing revenue
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1 Introduction

The presence of underreported income, deriving from tax evasion and noncom-
pliance activities, challenges the sustainability of public finances, distorts the
distribution of the tax burden among citizens, affects the fair and efficient func-
tioning of the economy, and raises vertical and horizontal equity concerns in
modern tax-benefit systems (Andreoni et al., 1998; |Alm, [1999; |Slemrod and|
2002). There is increasing evidence that the share of underreported
income is large all over the world. According to recent estimates for selected
developed countries, the total tax gap— which is a proxy widely used for measur-
ing tax noncompliance — is about 6% in the United Kingdom, 12% in Canada,
15% in the United States, and 22% in Italy, with a relevant share due to self-
employmentﬂ

Measuring personal income tax evasion is a daunting task because those who
choose to cheat the government are careful to hide their fraud to avoid fines and
other penalties. The gold standard for measuring tax evasion are stratified
random audits, such as those conducted periodically by the United States tax
authority Compliance Measurement Program/Service National Research Pro-
gram (TCMP/NRP) or in few other countries (e.g. Denmark, see Kleven et al.|
2011)). Although these audits are ideal for defining an optimal audit strategy
and they provide estimates of unreported income used in national accounts, they
are costly, they require the direct involvement of the tax authority, and they
rely on the ability and the selection of examiners (for an analysis of the amounts
of tax evasion that goes undetected in IRS random audits, see .
Field experiments also provide a promising avenue of research to solve major
identification and measurement issues but few studies have been conducted,
most likely because they require the involvement of the tax authority, whose
interest for increasing tax revenues might conflict with the scientific require-
ment of a correct randomization design. Some notable contributions among
field experiment studies include [Slemrod et al.| (2001), Kleven et al. (2011)) and
[Fellner-Rohling et al.| (2013). In particular, Kleven et al.| (2011) showed that
tax evasion is small in Denmark because the share of third-party reported in-
come is low (around 5%) and evasion rate for self-reported item is large (40%),
regardless of its level of tax morality (Luttmer and Singhal, 2014). Moreover,
even field experiments are not flawless because they might have limited external
validity and still rely on some identification assumptions.

As convincingly suggested by [Slemrod and Weber| (2012)), although direct
measure of tax noncompliance is rare, when measuring tax evasion with a mi-
croeconomic perspective, creativity should prevail upon discouragement.

This paper looks for traces of true income by applying a well-known expenditure-
based method that was developed three decades ago by |Pissarides and Weber|
for groups of taxpayers facing different opportunities to underreport their
income. Novel data was made possible by increasing the availability of admin-

I Estimates refer to the year 2018 for the United Kingdom (HMRC)|2019), to the year 2014
for Canada (CRA| |[2016)), to the year 2013 for the United States (IRS||2019)), and to the year
2017 for Italy (MEF] [2019b).




istrative data. This methodology relies on two main assumptions. First, the
self-employed can underreport income and overreport tax expenditures reducing
taxable income, whereas taxpayers earning third party-reported income (includ-
ing mostly wage and salary workers but also contributory and non-contributory
transfer receivers) have limited opportunities to underreport. Second, consump-
tion variables — such as food expenditures — are correctly reported in surveys
and they are assumed to be independent of the type of households (either self-
employed or third-party-reported income receivers) after controlling for all ob-
servable characteristics. This approach has been progressively applied to several
other countries (Tedds| 2008} Hurst et al., [2014; [Engstrom and Hagenl 2017}
Cabral et al.l 2019; Nygard et al., |2018; [Kukk et al., [2019)). However, a com-
plete application of this method has been missing in Italy, due to the lack of
reliable micro dataf]

The application of the expenditure-based method demands the availability of
detailed micro data that combine information on income and food expenditure
variables. Food expenditure is often available in standard Household Budget
Surveys (HBS), whose methodology is common across countries and is based on
registering on a diary for a couple of weeks all expenditures by all member of
each sampled household. Food expenditure is the ideal item for applying this
methodology because it is always positive, with limited transitory components
as opposed to other type of expenditures, is likely to be the least correlated
with the self-employment status of a taxpayer, and is also likely to be well re-
portedE] Typically, permanent income is proxied by current income because
most household budget surveys lack the longitudinal dimension and at most
provide self-declared current income, with few exceptionsE] However, given that
current income in HBSs is self-declared, it is likely to be affected by recall and
measurement errors; especially when it is received irregularly, which happens to
self-employed workers. It is also likely to be affected by transitory income fluc-
tuations, due (for instance) to temporary unemployment or unexpected positive
events. To reduce the attenuation bias due to measurement error of permanent

2Tn contrast to other countries, in Ttaly the Household Budget Survey that is conducted by
the National Statistical Institute (Istat) has never included a measure of household income,
even though the collection methodology and details of consumption expenditures are similar
to analogous surveys conducted in other countries. The only alternative dataset, the Survey
on Household Income and Wealth that is conducted by the Bank of Italy, has insufficiently
detailed information in the food consumption variable asking a recall question about the av-
erage monthly spending on food in the year before the interview. Hence, the application of
the expenditure-based method for underreporting measurement has been unable to provide a
statistically significant result. The only available methodology for a micro-economic estima-
tion of tax evasion in Italy was based on the “discrepancy method,” which means that data
from an income survey are compared to the income reported by income tax returns, assuming
that taxpayers may conceal part of their income from the tax authorities but might consider
declaring a higher figure to an anonymous interviewer (Bernasconi and Marenzij, (1997 |Fiorio
and D’Amuri|, [2005; |Albarea et al.| 2019).

3Other expenditures have been used when food expenditure is not available, such as home
utilities (Kukk et al.,[2019;|Albarea et al.,|2019) or reported charitable contributions (Feldman
and Slemrod}, [2007)).

4Among the few exceptions are the PSID for the United States (Hurst et all [2014])), the
KLIPS for Korea|Chung et al.| (2010) or the RLMS for Russia |Stillman and Thomas| (2008]).



income, a common strategy in previous studies has been to use instruments such
as the education of the household head (e.g. Hurst et al.l 2014; |Kukk et al.|[2019]
among others), household characteristics (Kim et al., 2017; (Gibson et al.,|2008),
capital income (Engstrom and Hagen, [2017)); however, the fulfillment of their
exclusion restrictions is debatable.

The recent availability of administrative data has improved the researcher’s
toolkit. Administrative data are longitudinal for their own nature. Therefore,
average yearly income over a long period of time could be regarded as a better
measure of permanent income, as long as it reduces the importance of transitory
components. These measures complement HSBs when they do not provide in-
formation on current income, as is the case of Italy, which allows the estimation
of an expenditure function in the search for traces of hidden income. Adminis-
trative data can also provide information on property and financial wealth. This
allows a new set of possible instrumental variables to overcome the endogene-
ity of the income variable in the consumption equation, with arguably better
chances to satisfy the exclusion restriction.

In this paper, we combine data of the HBS conducted in 2013 by the National
Statistical Institute (Istat) linked with administrative records of individual tax
forms, including the cadastral value of real and building property wealth, and the
stock of financial wealth (bonds, shares and current accounts) for each member
of the household in HBS. This link was made possible by the infrastructure of
the Ministry of Economy and Finance (MEF)ﬂ This enables us to provide an
estimate of the traces of taxable income for the first time using the expenditure-
based approach for Italy, which is a developed country with high levels of income
tax evasion and a large share of self-employed workersﬂ

Our objectives in this work are twofold. In the first part, we provide the
first estimation of tax evasion in Italy using the expenditure-based methodology
using as measure of permanent income the average of yearly taxable income over
a period of 7 years, three of which before and three after the HBS collection
year. This reduces the importance of transitory components of income. This
approach has been often used in the literature to build a better measure of per-
manent income (Solonl 1992} (Gottschalk and Moffitt, [1994; Hurst et al.l |2014]).
In this study we use average administrative data, which is free from recall and
other measurement errors that are frequent in surveys using self-reported mea-
sures of income. This measure of permanent income allows us to show that the
measurement, errors of current income lead to an underestimation bias of the
elasticity of food-expenditure, which confirms similar results by [Engstrom and
Hagen| (2017)). The average of the stock of individual financial wealth over a
five-year period provides us with an instrument to help us get rid of remain-
ing transitory components in the 7-year average measure of income, under the
assumption that average wealth is a relevant predictor of average income but
is unlikely to be correlated with the error term in the consumption equation

5To protect the identity of individuals and preserve anonimity, the MEF technological
infrastructure is fully responsible for the exact matching of individuals in the HBS with ad-
ministrative data and the data can only be analysed at the MEF’s premises.

Shttps://ec.europa.eu/eurostat/web/products-eurostat-news/-/DDN-20170906- 1.
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because saving is not likely to be strongly correlated with food expenditure.
By exactly matching consumption and income records, including information
on property and financial wealth, we got rid of statistical matching and self-
reported errors, reduce measurement income to the minimum, and we manage
to introduce some heterogeneity into the estimation of underreported income.

As a preliminary piece of evidence, we regressed the log of food expenditure
on the log of 7-year average total household income on a vector of controls sepa-
rately for each group of households (i.e., self-employed vs third-party-reporting
income earners). Figureplots the estimated relationship for each group derived
using a nonparametric local-mean smoothing procedure. This figure shows that
the food-expenditure curve estimated for self-employed consistently lies above
that for third-party-reported income earners for almost all of the income sup-
port, which is consistent with the underreporting of income by self-employed
households. Moreover, it also shows that the food-expenditure curve of wage
and salary households is roughly constant, whereas that of self-employed house-
holds is not. This figure is similar to the findings of [Hurst et al. (2014) in the
United States and it overall supports the validity of the log-linear approxima-
tion of the food-expenditure curve when income is correctly measured. As far
as we know, this is one of the first papers to investigate the heterogeneity in the
underreporting behavior of the self—employedm

Our main findings suggest that the share of unreported income among the
self-employed ranges from 36-37% when the 7-year average income is instru-
mented using the 5-year average of financial wealth stock to 43-44% when OLS
is used with the 7-year average income. These results are larger than those found
with similar methodology in other developed countries; however, they rely on
the definition of self-employed households. We classified self-employed house-
holds as those with at least 50% of their total income coming from self-reported
income, which is closer to what would result from using self-declared occupa-
tion by the household head. However, we showed that if a lower percentage
was used (i.e., the 25% that is standard in the literature), then self-employment
evasion rates would be about 30%. This result is similar to what is found in
the United States and is only slightly higher that what is found in the United
Kingdom or even in Scandinavian countries. Furthermore, heterogeneity analy-
sis allows us to show that households with a married head underreport less than
single-headed households. However, college-educated households evade a signif-
icant share of their income regardless of their marital status, possibly because
their skills and social networks provide them with better tools for cheating the
government and reducing the risk of being caught.

"We are only aware of |Cabral et al](2019) using UK survey data and [Cabral et al.| (2020)
using a combination of HBS and administrative data from New Zealand, although the latter
mostly aims to investigate the measurement error and attenuation bias.



Figure 1: Nonparametric estimates of food-expenditures curves, by household
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This figure shows the estimates of the residuals of separate food-expenditure curves for em-
ployee and for self-employed households, conditioned on a set of observable characteristics.
This figure was created by dividing the support of log income residuals into equally spaced
bins and then fitting a local-mean smoothing procedure for log average income and log av-
erage expenditure for each bin. Our measure of income is the seven-year average of taxable
household income. Our measure of expenditure is the current household food expenditure. We
recentered the residuals at the unconditional log average income and log average expenditure
for each group. Finally, we plot the data by restricting the range of the log average income
residuals to be within the overlapping range for both groups. Within the overlapping range,
we truncate observations with log average income below the 1st percentile and above the 99th
percentile.

In the second part of this paper, we focus on the budgetary and distributional
effects of self-employment underreporting by quantifying the consequences of tax
evasion on public finances and inequality. As recently pointed out by [Slemrod
(2019, p. 4), "the real policy question is whether curbing evasion would improve
the equity and efficiency implications of the public finances." The richness of our
data allows for a deep investigation of the distributional effects of tax evasion,
which is of growing concern (e.g. see, [Nygard et al. 2018} |Alstadsater et al.|
2019). The analysis is conducted by using the Italian module of EUROMOD
(Ceriani et al., |2020), which is a microsimulation tax-benefit model that allows
us to assess whether and to what extent the presence of tax noncompliance by
self-employed in Italy produces distortions in the distribution of the tax burden.

Our results suggest that the revenue losses associated with tax evasion by



the self-employed in 2018 correspond to around 15% of total personal income
tax revenues and nearly 40% of self-employed social security contributions rev-
enues. Interestingly, our estimates of the tax gap are similar to the official esti-
mates published by the Ministry of Economy and Finance, and were obtained by
adopting a top-down approach (i.e., with a macroeconomic approach using ag-
gregate statistics). Moreover, we find that income tax evasion hampers vertical
equity, disproportionally favoring the richest taxpayers. It also undermines the
redistributive impact of the tax-benefit system. Were tax evasion eradicated,
then the overall disposable income inequality, as measured using the Gini index,
would be about 2.5 percentage points lower than its true level (i.e., down by
6%). Our results also confirm one of the main conclusions of Hurst et al.| (2014),
which suggests that underreporting of income by some workers produces bias
estimations of common descriptives statistics on income distribution.

This paper proceeds as follows. Section [2] discusses the methodology and
presents how we capture heterogeneity in the tax evasion behavior of the self-
employed relative to wage and salary earners. Section [3] describes the main
characteristics of the novel data that we have used in this paper. Section
provides some descriptive statistics. Section [5| presents the empirical estimates
of the main specification and Subsection discusses estimated tax evasion
heterogeneity. Section [6]discusses the budgetary and redistributive effects of tax
evasion obtained adjusting for the estimated tax evasion. Section [7] concludes
by summarizing our policy relevant findings. In the Appendix, contained in
Section |§] we provide some robustness checks of our main results.

2 The methodology

Our starting point is a food expenditure equation, likewise in most of the
previous works (e.g., |Pissarides and Weber| [1989; |[Hurst et al.l 2014; |Kukk
et all [2019))), which describes the relationship between log-income and log-
consumption for a generic household ¢, namely:

Inc; = a + Blny! + X0 + ¢ (1)

meaning that log-household consumption, Inc;, is proportional to true log-
permanent income, Iny!, conditional on a set of observable controls, X;. Hence,
B is the income-elasticity of food demand and ¢; is a composite error term with
mean zero. We temporarily assume that permanent income, yf, is well mea-
sured in the data (the superscript P will be removed from now on for expositional
convenience); we will return to this at the end of this section.

We assume different reporting behavior by households of type 7 = W, S,
where W denotes third-party-income receiving households, most of which is in
the form of wages and salaries but some also in the form of pensions and other
transfers, and S denotes self-employed households. In particular, we assume
that reported income for type-W households (y/,) is equal to their true income
(yiw), whereas type-S households underreport a positive amount of income
(y%), hence reporting a level lower than the true one (y/% < yig):



Yiw = Yy (2)

Yis = Yis +Yis (3)

Type-W households are assumed to report their income almost truthfully

because their income is third-party reported and underreporting is negligible.

Type-S households are allowed to self-declare their taxable income and might
take the opportunity to report to tax authorities only a fraction of it.

Assuming that the share of the true income that is unreported is s for all
type-S households, where 0 < s < 1, we re-write as:

yis = (1= s)yis (4)

which allows us to rewrite as:

Incij = a+ Blnyg + L;[—Bin(1 — s)] + X0 + €;; (5)
——
2!

where I; is a dichotomous variable equal to one if j = S and is zero otherwise,
and v = Inc;s — Inc;w -
Note that from (), using the properties of the logs and (), one can write:

() -m(3)

which is the fraction of (true) income that is reported by S, as defined in [Hurst
et al.|(2014)), whose estimate is obtained as k = exp(fﬁ/g).

Assume now that also depends on other observed characteristics, Z;,
which can be a subsample of X;, and on a set of unobserved characteristics, 7;s;
namely,

lnyiﬁé =In(1 — s) + Ilny;s + Z.6 + n;s. (7)

These other observable characteristics partition the dataset into £ mutually ex-
clusive groups (e.g., male and female headed households, residents in the three
main geographical areas of the country, etc.) and becomes:

Incij = a+ Blnyls + L[—BIn(1 — s) — Z[8] + X0 + e;; — Limis (8)
N———

Ye &ij

o (), ()

The estimation of k; allows us to estimate the possible heterogeneity of under-
reporting behavior by possibly pointing at single groups showing larger share of

and (6):



hidden income for further analysis and at targeting particular policies or audit
activities.

In the second part of this paper, we investigate the issue of the distributional
effects of hiding taxable income. In fact, once the share of the true income that is
unreported, (1—g), is estimated, we need to account for its relevance in terms of
the share of reported self-employment income over the true total income. Some
third-party reported income, y,;wr,, might also be earned by type-S households,
where now the subscripts i, W, Ts stand for household ¢, earning third-party-
reported income, W, belonging to the type-S household group, respectively. We
need to find by which factor we should inflate reported self-employment income
by household of type-S, ygTS without affecting their correctly reported y;wrg-
For type-W households who might earn some self-employment income, y;s7,, ,
our assumptions imply that we assume that they do not conceal taxable income
or if they do its amount is negligibleﬂ

Ignoring from now onwards the household indicator for the sake of simplicity,
let h = ygTS / y?s = ygTs / (ygTs +ywrs) be the share of self-employment income
over total reported income. By extending what was written in eq. , we write:

yro = ol (10)
YSTs = %yé}g (11)
vE, = b, (12
ygTs = :TﬁygTs (13)

and consequently define four alternative tax evasion rates of type-S households,
namely (i) evasion over evasion-adjusted taxable income:

yU
ITs — (1— k) (14)
Yrs

(ii) evasion over evasion-adjusted self-employment taxable income:

ygTs _ 11—k (15)
yste 1—kK+rh
(iii) evasion over reported taxable income:
U
1—
Yrg K
and (iv) evasion over self-employment reported income:
U
ySTS — (1 — K‘) (17)

ygTS kh

8Indeed, the median share of self-employment income for type-W households in our sample
is zero and the average share is 1.5%.



Equation highlights that as the share of self-employment income in
the economy increases (h — 1), the share of evasion over total reported self-
employment income increases. This suggests the need to introduce different
but interacting policies to curb tax evasion. Increasing x implies reducing the
opportunities of type-S households to hide part of their income, increasing h
implies reducing the opportunity to complement self-reported with third-party-
reported income.

Let us now return to the issue of the correct measure of permanent income.
The correct identification of k or k, relies on the assumption that we introduced
in that households want to smooth out food consumption over time, as an ef-
fect of the diminishing marginal utility assumption. This means that household
food expenditure in a given point in time is not determined by its current income
but is a consequence of consumption smoothing, where households spread out
windful gains or unexpected losses over time and transitory changes in income
are expected to have only small effects. This means that current income as a
measure of permanent income would be affected by transitory shocks, biasing
the B coefficient estimate towards zero. Attenuation bias is likely to be an even
larger issue if information on current income was self-declared in a survey inter-
view and not obtained from administrative data, increasing the measurement
error due to recall or mis-measurement problems. Averaging current income over
a long period of time can better capture the permanent component of income
using current income (Solonl, [1992; Gottschalk and Moffitt, 1994); however, this
is often unfeasible for most available surveys (i.e., standard HBS such as the
CE in the United States or national HBS in EU-member states). However,
even the several-year average current income would not be a perfect measure of
permanent income because some transitory component might still be present.

Instrumental variable (IV) methods are often used to mitigate the attenu-
ation bias. Given that education is a key determinant of market income, the
education of the household head is often used as an IV (e.g. [Hurst et al., 2014;
[Kukk et al] [2019) assuming that educational attainments only affect consump-
tion by affecting permanent income. This is, however, a strong assumption
because there exists a large body of evidence suggesting that education is a key
determinant of household consumption, and in particular of food-expenditure
(e.g. see [Ricciuto et al., 2006} [Turrell et all [2003; Worsley et al.| 2004)).
lgstrom and Hagen| (2017)) recently used capital income under the assumption
that food-expenditure is mostly a function of labor income. Here, we will make
use of stock of wealth, claiming that it satisfies the orthogonality assumption in
the consumption equation because households typically do not exchange their
assets for food. However, the problem is often a data availability issue: infor-
mation on individual financial wealth is often limited for privacy reasons, and
real estate and building property wealth is often mis-measured because admin-
istrative data often report cadastral values only, which can greatly differ from
actual market values.

The administrative data that has recently been made available provide new
and important tools in the researcher’s kit. Administrative data measure income
through tax forms without recall errors. In administrative data, one observes

10



only reported income, in contrast in many surveys the respondents are allowed
to declare something different from what was presented to the tax authority;
hence, they could possibly include disposable income that was partly evaded,
which makes measurement error larger and its bias largerﬂ As discussed in
Section [3] in this paper we make use of a unique dataset combining the 2013
wave of the Italian HBS, with individual tax data between 2010 and 2016.
This allows us to use the 7-year average of current incomes as a measure of
permanent income and contrast it with the 2013 current income by assessing
the size of part of its transitory income component. Furthermore, by linking
an individual household member to their individual stock of financial wealth
(bonds and shares), we can instrument the 7-year average income by cleansing
the average income for remaining transitory income components.

3 The data

To find traces of true income, we built a novel consumption-income dataset
by linking a representative sample of Italian households’ consumption patterns
(the 2013 Italian HBS) with administrative data. The link was performed at the
individual level for all members of surveyed households by the Italian Ministry
of Economy and Finance (MEF)’s technological infrastructure to respect the
full anonymity of taxpayers who responded to the survey.

The Household Budget Survey

The Italian HBS is produced by the Italian National Institute of Statistics and it
is run yearly to provide a picture of the consumption patterns of Italian house-
holds. The HBS is used for several purposes at the national level, including the
construction of Italian National Accounts, the measurement of absolute and rel-
ative poverty at national level, and the measurement of inflation by household
expenditure classes (Rondinelli, 2014). The Italian HBS contains information
on 278 elementary consumption and self-consumption items, imputed rent, and
data on demographic and economic household characteristics. The main expen-
diture variable that we use as a dependent variable in the empirical analysis is
the monetary value (in euros) of total food consumption expenditures that are
recorded in the HBS on a daily basis from a diary kept by a member of the
household for two weeks. This expenditure category includes information on
55 food expenditures consumed by any household member at and away from
home, including self-produced and auto-consumed goods, and expenses at bars,
restaurants and canteens. In the empirical analysis, as control variables, we use
all of the key demographic and economic information available in the HBS, such
as household composition (e.g., single adults vs couples, number of children),

9n fact, the discrepancy between income reported in an anonymous survey and in tax
records provides valuable information that has been used to find traces of reported income,
assuming that respondents to the survey report a closer-to-true income than to tax authorities
(Bernasconi and Marenzi, 1997} [Fiorio and D’Amuri, 2005} |[Kukk et al.l 2019) following the
so-called “discrepancy method” [Nygard et al.| (2018)
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the educational level of the head and of the partner (if present), age, and the
gender of the household head.

Using the personal identification tax code, HBS individual records are linked
to the administrative archives of individual tax forms and individual financial
wealth stocks Households with missing observations were dropped, causing
a loss of about 12% of all HBS households and providing us with a sample of
44,284 individuals living in 18,198 householdsE-]

Tax record administrative data

We measure current before- and after-tax income using individual tax records,
which allows us to focus on the actual reported income. The panel structure
of tax data allows us to construct a measure of reported individual income by
averaging current income from year ¢ — 3 to year t + 3, where ¢t = 2013. This
allows us to reduce the relevance of the transitory component and improve in
terms of permanent income approximation.

Tax forms also provide information on the province of residence of taxpayers.
This allows us to cluster standard errors and to account for any possible correla-
tion within the 109 Italian provinces. Tax record data also provide information
on real estate and building property wealth at the individual level. However,
because it is recorded at cadastral values (which are only a noisy measure of
the actual market values because most of them were defined in the 1960s and
have never been updated since), in the empirical analysis we only add the 7-
year average cadastral value of properties as a control variable (over the period
2010-2016) to control for part of the unobserved heterogeneity.

Financial accounts administrative data

This combined dataset is further enriched by an additional administrative data
source that collects information on financial wealth. Since 2012, in Italy, all
bank and financial institutions must provide information on individual financial
accounts (e.g., bank deposits, credit cards, investment funds, portfolios, deriva-
tives, etc.) to the Italian tax administration on an annual basis. Since 2019,
these data can be used by the MEF for conducting analyses on tax evasion and
tax revenues, while preserving individual anonimityFZ] We use the average total
financial wealth for each taxpayer by aggregating multiple individual financial
accounts owned by the same taxpayer ['°| over the 2014-2018 period, dropping

10 Although similar link was performed by |[Engstrém and Hagen| (2017)) using Swedish data,
in their setting full administrative data are only available for household heads and a negligible
share of the other members of the household responding to the HBS.

HMost of the missing values were due to typos in the compilation of the identification tax
code in the survey and to tax form exemption for a minority of taxpayers, mostly regard-
ing pensioners with no other source of income. We assume that these missing values are
uncorrelated with the income type (self- or third-party reported) earned.

2For more information, see https://www.agenziaentrate.gov.it/portale/web/guest/
schede/comunicazioni/integrativa-archivio-dei-rapporti-con-operatori-finanziari,

T5The average taxpayer has shares in more than three financial accounts.
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the first two years of data collection because of data quality concerns. Once
again, we aim to reduce the role of temporary fluctuations by taking into ac-
count an average value of the household financial wealth, which is made possible
by the panel structure of the administrative data.

4 Descriptive statistics

Given that the HBS collects consumption at the household level, the consump-
tion equation is estimated at the household level, which is also the dimension
that is commonly used in distributional analyses. Similarly, we present the
descriptive statistics of the main variables used in the empirical analysis.

We classified a household as self-employed if 50% of its income comes from
self-employment. The aim of using a proportion of reported income is common
in the literature and, since [Pissarides and Weber| (1989), a share of 25% is more
often used. Although most households earn either self-employed or third-party
reported income (wage and salary, contributory and contributory transfers),
about 15% of our sample earn both self-employed and third-party reported in-
come. A classification of self-employed households using a larger share will allow
us to be more conservative, which reduces the likelihood to classify some of them
as self-employed when they are in fact mostly third-party reporting households.
Moreover, using the 50% share as a main threshold allows us to count a number
of self-employed households close to that emerging from using the self-declared
occupation of the household head in the HBS. Although we believe that using
the 50% share to identify self-employed households is better suited to the Italian
context, we will briefly present a broad range of some robustness checks based
on different criteria to classify households as self-employed. We will also include
the self-declaration of the household head, or age and gender of the household
head.

We do not disentangle between self-employed workers and unincorporated
businesses to distinguish between "entrepreneurs" and other business owners.
Although they might be characterized by distinct cognitive and non-cognitive
traits (Levine and Rubinstein| [2017)), they share a similar opportunity to evade
because they are both allowed to largely self-report their income.

In our analysis, we do not select households on any dimension—namely, we
opted to keep all households in the estimation sample and use control variables to
correct for heterogeneity preserving the representativeness of the whole sample
to the total population—because one of the purposes of our analysis is to assess
the effect of underreported income on the whole population of households and
not on a selected part of the population.

Tables [ and 2 show the mean value and its standard error for the main vari-
ables used in the empirical analysis for the whole sample, group of self-employed
households and the remaining households, earning third-party reported income.
Income data are presented as pre-tax and post-tax total household income,
which aims to highlight the smoothing effect of the Italian progressive tax and
benefit system for the estimation of tax evasion.
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In Panel (A), we report the average level of log food and log home utilities ex-
penditures and their standard errors. Since |Pissarides and Weber]| (1989), food
expenditure has been used as an ideal dependent variable candidate because
it is assumed to be uncorrelated with the self-employment status of a house-
hold, holding constant all other observable characteristics. In recent papers
(e.g. Paulus) (2015)), |Albarea et al. (2019)) home utility expenditures were used
instead of food expenditures because the former are usually available in surveys
on household income, including the EU-SILC. However, in our view, using home
utilities expenditure as dependent variable in eq. is not ideal because home
utilities expenditures are likely to be correlated to the self-employment status
of the households because some self-employed workers might, to some extent,
work from home or claim utilities as business expenditures, which would affect
their total amount in a way that the data could not clarify. However, because
the HBS also has detailed information on home utility expenditures, we will use
food expenditure as our main consumption item and utility expenditure as an
alternative dependent variable to test the robustness of our main results. These
robustness checks will be briefly presented in the Appendix.

The descriptive statistics in Panel (A) show that the average level of food and
home utilities consumption for self-employed households are, in absolute levels,
roughly 18% and 11% larger than for third-party reported income households
respectively. However, Panel (B) shows that self-employed households declare
on average about 12% less total current income than type-W households, re-
gardless of income being measured as pre-tax or as post-tax, which reduces to
7% less when 7-year average income is used instead. Standard errors tend to
be larger for self-employed households, although this is partly a consequence
of a significantly smaller sample size as opposed to the third-party-reported in-
come group. Panel (C), in Table |2 shows other characteristics that are used
as controls, regarding the household, the household head and education of the
head’s spouse, some heterogeneity can be seen between self-employed and wage
and salary households. In particular, the consumption of some sin goods, which
could be seen as proxies of propensity to risk, tend to be either non-significantly
different or larger (e.g., tobacco products and spirits) for self-employed house-
holds. Female are less likely to be the head of self-employed households, who
seem to have (on average) larger, younger and more educated heads.
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Table 1: Descriptive statistics, main variables.

Whole Self- Third-party
sample employed reported
income
A. Log average expenditure measures
log food expenditures 8.622 8.768 8.606
(0.004) (0.014) (0.005)
log home utilities expenditures 7.732 7.827 7.722
(0.004) (0.014) (0.005)

B. Log average income measures

Pre-tax Total Household Income:

current (in logs) 10.088 9.974 10.101
(0.007) (0.030) (0.007)

average (7-year, in logs) 10.098 10.037 10.105
(0.006) (0.026) (0.006)

Post-tax Total Household Income:

current (in logs) 9.914 9.798 9.927
(0.006) (0.028) (0.006)

average (7-year, in logs) 9.920 9.848 9.929
(0.006) (0.024) (0.006)

Sample size 18198 1767 16431

Notes: our calculation on the selected sample, standard errors in parentheses.
Self-employed households are identified as those with self-employment income
equal or larger to 50% of total household income.
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Table 2: Descriptive statistics, other household control variables.

% of female headed Households

% families with kids

Average Household size

Household head: 35 and below
Household head: 36-50

Household head: 51-65

Household head: 66 and over

No Couple

In-couple x Primary Educ. Spouse
In-couple x Secondary Educ. Spouse
In-couple x College Educ. Spouse
North

Center

South

Sin goods: Tobacco Products

Sin goods: Lottery Tickets

Sin goods: Spirits

Primary Educ. Household Head
Secondary Educ. Household Head
College Educ. Household Head
Property wealth (cadastral values, in logs)

Financial wealth (in logs)

Whole Self- Third-party
sample employed reported
income
C. Other Household measures
0.320 0.191 0.335
(0.003) (0.009) (0.004)
0.264 0.307 0.259
(0.003) (0.011) (0.003)
2.377 2.852 2.323
(0.009) (0.032) (0.010)
0.075 0.096 0.073
(0.002) (0.007) (0.002)
0.290 0.499 0.266
(0.003) (0.012) (0.003)
0.281 0.333 0.276
(0.003) (0.011) (0.003)
0.353 0.073 0.385
(0.004) (0.006) (0.004)
0.434 0.332 0.446
(0.004) (0.011) (0.004)
0.283 0.258 0.285
(0.003) (0.010) (0.004)
0.212 0.311 0.201
(0.003) (0.011) (0.003)
0.071 0.099 0.068
(0.002) (0.007) (0.002)
0.498 0.542 0.493
(0.004) (0.012) (0.004)
0.205 0.187 0.207
(0.003) (0.009) (0.003)
0.297 0.272 0.300
(0.003) (0.011) (0.004)
1.726 2.161 1.676
(0.022) (0.075) (0.023)
0.674 0.678 0.673
(0.014) (0.044) (0.014)
0.573 0.607 0.569
(0.013) (0.043) (0.014)
0.534 0.395 0.550
(0.004) (0.012) (0.004)
0.334 0.406 0.326
(0.003) (0.012) (0.004)
0.131 0.199 0.124
(0.003) (0.010) (0.003)
4.891 5.339 4.840
(0.021) (0.065) (0.022)
8.845 8.737 8.858
(0.023) (0.087) (0.024)

Notes: as in Table 16



5 The estimates

In this section we present results of the average share of unreported income
by type-S households (Subection [5.1)), using eq. , and of some mutually
exclusive groups to detect underreporting heterogeneity (Subsection |5.2)), using
eq. (9)

5.1 The average underreporting

In Table [3) we provide estimate of eq. for both pre-tax and post-tax to-
tal family income and using as measure of permanent income, [ny;, either the
current income or the average over the 7-year period. Columns (A)-(D) differ
for the use of different set of controls. A first striking result of Table [3]is that
the high level of precision of estimates suggest that by removing possible recall
and measurement errors of standard income surveys by linking administrative
income data to HBS, self-employed households consume on average consistently
more food than wage and salary households, thus showing traces of unreported
income. The first two columns use no controls, namely log consumption is re-
gressed on a constant, the self-employment dummy and the log of income. In
the following two columns, we include as controls gender and age of the house-
hold head, in-couple dummy interacted with education (primary, secondary or
college) of the partner, household size, a dummy for presence of kids, dummies
for main area of residence (North, Center or South), total consumption of sin
goods, building property wealth (measured using the 7-year average total cadas-
tral values in logs) and education of the household head. The last two columns
show the instrumental variable estimation using the stock of financial wealth
(bonds and shares) as an instrument. All of the standard error estimates are
adjusted for 109 clusters at the province level of residence of the family.

The use of the 7-year average income as opposed to the current income as
measure of permanent income has no significant, effect on the self-employment
dummy, which suggests that the income transitory component has no effect
on the choice of being self-employed. In contrast, the effect is significant on
the estimation of the income-elasticity of food demand, which suggests that
there is a larger transitory income components present in current income bias
the estimation towards zero, as expected. The estimates suggest that type-S
households consume on average 5-6% more than type-W (columns C and D).

By using equation and estimating the proportion of unreported income
as (1 —R), we conclude that self-employed households in Italy underreport on
average over 40% of both their pre-tax or post-tax total family income rela-
tive to third-party-reported income receivers. These results are consistent with
the official estimates for Italy published by [MEF| (2019b), and when looking at
underreported income by (Braiotta et al., |2020), with the use of national ac-
counts and the top-down measurement approaches (for a review of the top-down
approaches, see HMRC|, 12019).

Columns (E) and (F) report estimates using (log) stock of financial wealth
as an instrument for the measure of permanent income used, current and 7-year
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average respectively. The first stage F-statistic is large, which confirms that
the instrument is relevant. As expected, our results are now close, regardless
of the measure of income being instrumented. More importantly, they suggest
that by cleansing the temporary component of income using the stock of wealth
as instrument, the income-elasticity of food demand is above 15% for pre-tax
income and about 17% for post-tax income, which is more than 50% larger than
OLS estimates. The results using IV also show that the estimates of the self-
employment dummy are larger than in the OLS case, reaching an estimate of
(1 — k) slightly lower, just below 40%.

Although this share might seem large as opposed to what was found in most
other developed countries, it relies on our definition of self-employed households
(i.e., those earning 50% or more from self-employment). To test the robustness
of this conclusion, we present Table ] which provides estimates changing the
classification of type-S households but using the same sample as was used pre-
viously, presenting only results using the 7-year average measure of permanent
income and using OLS and IV with full controls only@ Model 1 shows that
had the share been fixed at the 25%, as in most previous studies, then the share
of hidden income would reduce to around 30%, which is in line with that found
in the United States (Hurst et al., 2014), and is only slightly higher than that
found (for instance) in the United Kingdom (Cabral et al. [2019) or in Sweden
(Engstrom and Hagen) 2017). Models 2 and 3, which rely on the classification of
a type-S household as one that earns any or all its income from self-employment,
respectively, suggest that the classification of self-employed households can pro-
vide very different results in terms of estimation of traces of taxable income.
Focusing on IV results, according to Model 2 type-S households are more than
20% and on average their evasion rate is about 23%; while according to Model 3,
there is a very small share of type-S households but they evade around 80% of
their income. Finally Model 4, which uses the self-reported classification of the
household head to define a household as of type-S or of type-W, suggests that
the results using self-reported classification (as declared in the HBS) are closer
to our preferred classification both in terms of type-S population share and in
terms of estimated tax evasion, (1 — K). Additional robustness checks regarding
the classification of type-S households and introducing some additional sample
selection are presented in the Table [11]in the Appendix.

141n other words, we show in Table the estimation of four models which are equal to those
presented in Table [3] columns D and F except for the definition of type-S households.
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Table 3: Food (log) expenditure equation with alternative measures of perma-
nent income.

(4) (B) (C) (D) (E) (F)
OLS OLS OLS OLS v v
Income = Pre-tax Total Family Income
Self-employed 0.187*** Q. 177%%*  0.053***  0.055%** 0.077%**  0.071%%*
(0.017) (0.017) (0.016) (0.017) (0.024) (0.022)
Current inc. 0.197*** 0.076*** 0.157***
(0.009) (0.008) (0.051)
Aver. inc. (7-year) 0.233%%* 0.094%** 0.154%**
(0.009) (0.009) (0.048)
(1-k) 0.612%**  (0.534%**  (.501**%*% (0.441*** (.389***  (.369***
(0.038) (0.037) (0.107) (0.098) (0.070) (0.075)
Controls No No Yes Yes Yes Yes
R-squared 0.097 0.115 0.261 0.263 0.251 0.259
N. obs 18198 18198 18198 18198 18198 18198
N. obs Self-Employed 1767 1767 1767 1767 1767 1767
Share Self-Employed 0.866 0.866 0.866 0.866 0.866 0.866
F-stat 176.629 207.798

Income = Post-tax Total Family Income

Self-employed 0.189%**  (.183***  (.052***  (0.056*** (0.080***  (.074***
(0.017) (0.017) (0.016) (0.017) (0.025) (0.023)
Current inc. 0.216*** 0.077*** 0.173*%*
(0.011) (0.009) (0.056)
Aver. inc. (7-year) 0.259%** 0.099%** 0.168***
(0.010) (0.011) (0.053)
(1-k) 0.584%**  (.506***  (0.492%**  (.432%** (.372%**  (.357***
(0.038) (0.035) (0.107) (0.096) (0.066) (0.070)
Controls No No Yes Yes Yes Yes
R-squared 0.098 0.119 0.26 0.262 0.249 0.257
N. obs 18198 18198 18198 18198 18198 18198
N. obs Self-Employed 1767 1767 1767 1767 1767 1767
Share Self-Employed 0.866 0.866 0.866 0.866 0.866 0.866
F-stat 169.646 205.36

Notes: A self-employed household has at least 50% of its income from self-employment.
Controls include household head age and gender, in-couple dummy interacted with education
(primary, secondary or tertiary) of the spouse, household size, a dummy for presence of kids,
family consumption of sin goods, a full set of macro area of residence dummies, household
head education and building property wealth (cadastral values). IV estimation uses (log)
financial wealth as instrumental variable.

Standar errors are adjusted for 109 clusters at the province of family residence.
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Table 4: Food (log) expenditure equations with alternative definition of type-S

households.
Model 1 Model 2 Model 3 Model 4
(A) (B) (©) (D) (E) (F) (G) (H)
OLS v OLS v OLS v OLS v
Income = Pre-tax Total Family Income
Self-employed 0.042%**%  (0.054%**  (0.034**%*  (0.041**%*  (.188***  (.257**%*  (.061*** 0.074***

(0.015)  (0.019)  (0.010)  (0.012)  (0.063)  (0.083)  (0.017)  (0.021)
Aver. inc. (7-year) 0.004%%%  0.153%%%  0,003%%%  (.151%%%  0.095%%%  (.157FF*  (.004%F*  (.152%%*
(0.009)  (0.048)  (0.009)  (0.048)  (0.009)  (0.049)  (0.009)  (0.048)

(1-r) 0.360***  0.300***  (0.308*** (0.236***  (0.860*** (.805***  0.475***  (.386%**
(0.107) (0.074) (0.077) (0.062) (0.092) (0.089) (0.094) (0.083)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.263 0.259 0.263 0.259 0.263 0.258 0.263 0.259
N. obs 18198 18198 18198 18198 18198 18198 18198 18198
N. obs Self-Employed 2368 2368 3928 3928 124 124 1995 1995
Share Self-Employed 0.653 0.653 0.474 0.474 1.000 1.000 0.537 0.537
F-stat 211.402 217.506 212.408 221.191

Income = Post-tax Total Family Income

Self-employed 0.042%¥%  0.057%%*  0.035%%*  0.043%F%  0.190%¥*  0.260%**  0.061%**  0.076%**
(0.015)  (0.020)  (0.010)  (0.012)  (0.064)  (0.086)  (0.018)  (0.021)
Aver. inc. (7-year) 0.008%**  (.167***  0.097%%*  0.165%**  0.100%*¥*  0.173%%*  0.099%**  0.166%**
(0.011)  (0.053)  (0.011)  (0.052)  (0.011)  (0.053)  (0.011)  (0.052)

(1-r) 0.351%**  0.290***  (.303*** (0.229***  (.850***  (.790***  0.460***  (.366***

(0.104) (0.069) (0.075) (0.057) (0.094) (0.088) (0.093) (0.078)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.262 0.257 0.262 0.257 0.262 0.257 0.262 0.258
N. obs 18198 18198 18198 18198 18198 18198 18198 18198
N. obs Self-Employed 2368 2368 3928 3928 124 124 1995 1995
Share Self-Employed 0.653 0.653 0.474 0.474 1.000 1.000 0.537 0.537
F-stat 209.137 215.859 210.827 219.629
Notes:

Model 1: A self-employed household has at least 25% income from self-employment.

Model 2: A self-employed household has any positive income from self-employment.

Model 3: A self-employed household has 100% income from self-employment.

Model 4: A self-employed household has a head who self-declares to be self-employed in the survey.

Controls include household head age and gender, in-couple dummy interacted with education (primary, secondary
or tertiary) of the spouse, household size, a dummy for presence of kids, family consumption of sin goods, a full set
of macro area of residence dummies, household head education and building property wealth (cadastral values).
Standar errors are adjusted for 109 clusters at the province of family residence.
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5.2 Heterogeneity of income underreporting

Underreporting has typically been estimated assuming that all of the self-employed
hide a constant amount of their true income, although descriptive evidence such
as our Figure|l|(and Figure 1 in Hurst et al., [2014) suggests that heterogeneity
could play an important role. The importance of sociodemographic character-
istics in tax compliance behavior have also been discussed in [Hofmann et al.
(2017). The richness of our data, as opposed to available data in other coun-
tries, allows us to test heterogeneity by assuming that the fraction of the true
income that is reported depends on some observable characteristics, as in eq.
@D. In Table |5, we test the significance of such heterogeneity by estimating
eq. for both pre- and post-tax total family income, using the 7-year average
measure of income as a measure of permanent income, the whole set of controls
and a set of interactions of the self-employed household dummy with education
of the household head, and with a dummy to indicate whether the household
includes a couple or a single adult.

In the first two columns, we present estimates using pre-tax total family
income and in the last two estimates using post-tax total family income. When
IV is used, we observe that the IV variable (namely, the log of financial wealth)
is very significant, with an F-statistic above 200. This provides an estimate of
the food elasticity between 15% and 17%, which is about 50% larger that what
would have been estimated using OLS.

Accounting for heterogeneity, Table[f|shows that, ceteris paribus, self-employed
households consume about 17% more than type-W households but some het-
erogeneity emerges. In particular, in-couple self-employed households have a
consumption pattern that is closer to that of third-party-reported income house-
holds because their average coefficient is negative. This means that their coeffi-
cient 7y, in eq. (ED will be close to zero, suggesting that there is no evidence of a
significant trace of income hidden to the tax authorities. There might be vari-
ous reasons why in-couple self-employed households do not seem to evade taxes.
For instance, in-couple self-employed households are more likely to have a larger
share of third-party-reported income, hence mitigating the chances of tax eva-
sion as part of the income would be third-party reported; in-couple household
are more likely to have children and larger responsibilities and might be more
risk averse; in-couple households might increase the likelihood of having access
to the welfare system for income support and in-kind benefits promoting a pos-
itive attitude towards redistributive role of the State; and, in-couple households
might face coordination problems, which increases the chances that one of the
two partners would oppose cheating the government. However, these issues seem
to be smaller issues for college educated households. In fact, college-educated
households, regardless of their marital classification, show a similar propensity
to conceal income as the single, primary-educated households (who are the ref-
erence category). One may argue that cheating the government by reducing
payable taxes is easier if you know the best accountant or are in networks with
well-qualified consultants who can advise on how to minimize the chances of
being discovered. One could also argue that the highly-educated self-employed
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work in service sectors (e.g., liberal professionals), where evasion opportunities
are higher. However, the relevance of these alternative explanations are left for
future research.

In Table @, we compute the share of evaded pre-tax income, (1 — k¢), ac-
cording to the groups defined by interactions of Table [3] similarly to
. Focusing on IV results, it can be seen that most of the evasion
of self-employed income comes from single-headed households, who evade from
half (high school educated) to nearly 70% of their income (primary school and
college educated). In-couple self-employed households seem to evade between
about nothing to 40% among college educated headed households.
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Table 5: Food (log) expenditure equation using 7-year average as measure of

permanent income and estimating heterogeneity among the self-employed.

Average inc. (7-year)
Self-employed (SE)

SE x Single x Second.
educ.

SE x Single x College
educ.

SE x Couple x Primary
educ.

SE x Couple x Second.
educ.

SE x Couple x College
educ.

R-squared

N. obs

N. obs Self-Employed
Share SE income
F-stat

(A)

Income =

(B)

Pre-tax Total
Family Income

(©)

Income

(D)

Post-tax Total
Family Income

OLS

0.092%%*
(0.009)
0.164%%*
(0.039)
-0.089%

(0.050)
-0.005

(0.056)
10.119%%x

(0.044)
-0.195%**

(0.046)
-0.088

(0.058)
0.264
18198
1767
0.866

v

0.153%%*
(0.048)
0.173%%x
(0.040)
-0.069

(0.054)
-0.002

(0.058)
101167

(0.045)
-0.189%**

(0.047)
-0.087

(0.056)
0.26
18198
1767
0.866
205.019

OLS

0.097%%*
(0.011)
0.166%+*
(0.039)
-0.089*

(0.050)
-0.005

(0.056)
10.120%%*

(0.044)
-0.198%**

(0.046)
-0.089

(0.058)
0.263
18198
1767
0.866

v

0.167%**
(0.053)
0.178%%*
(0.041)
-0.068

(0.055)
-0.002

(0.058)
L0.117%%

(0.044)
-0.192%**

(0.047)
-0.089

(0.056)
0.258
18198
1767
0.866
202.661

Notes: A self-employed household has at least 50% of its income from self-employment.
Controls include household head age and gender, in-couple dummy interacted with
education (primary, secondary or tertiary) of the spouse, household size, a dummy for
presence of kids, family consumption of sin goods, a full set of macro area of residence
dummies, household head education and building property wealth (cadastral values).
IV estimation uses (log) financial wealth as instrumental variable.

Standard errors are adjusted for 109 clusters at the province of family residence.
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Table 6: Estimates of share of unreported income (1 — xy).

(A) (B)

Income — Pre-tax Total Family Income

(1 — kg), where £ is: OLS v
SE x Single x Primary educ. 0.831*** 0.679%**
(0.079) (0.124)
SE x Single x Second. educ. 0.555%* 0.494***
(0.225) (0.155)
SE x Single x College educ. 0.822%** 0.674%**
(0.092) (0.138)
SE x Couple x Primary educ. 0.382%* 0.312%**
(0.177) (0.120)
SE x Couple x Second. educ. -0.405 -0.105
(0.440) (0.251)
SE x Couple x College educ. 0.562%** 0.434%%*
(0.212) (0.183)

Notes: This table displays (1 — x¢) computed as in eq. @[) for model
specification of Table |5l A self-employed household has at least 50% of its
income from self-employment.

6 The redistributive effects of income underre-
porting

The shares of unreported income estimated in the first part of the paper tak-
ing into account the socio-demographic characteristics of the taxpayers (Table
|§| column B) are used to simulate social contributions, taxes and benefits under
different scenarios of individual tax compliance with a double aim. First, we
assess the budgetary impact of tax evasion by the self-employed by quantifying
the revenue losses associated to evaded taxes and social contributions. For a
correct accounting of the lost revenues, including both taxes and social security
contributions paid by self-employed (SSC), we apportion the traces of hidden in-
come found to self-employment income only using equation[IT} hence, we obtain
an evasion-adjusted version of self-employment income for type-S households,
ysTs- Second, we provide a quantification of the effects of income tax evasion
by the self-employed on vertical equity, which highlights the extent to which tax
evasion affects income inequality, undermines the redistributive impact of the
tax-benefit system and disproportionally favors some taxpayers.

Our starting point is a scenario where only incomes declared to the tax au-
thorities are considered and no income is concealed (Reported income scenario).
In the second scenario, we assume that the self-employed underreport their in-
comes to the extent estimated in the first part of the paper (i.e., assuming that
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on top of what is reported to the tax authorities, the self-employed can also
enjoy an extra amount of disposable income by concealing it: true income sce-
nario). In the third scenario, the self-employed are assumed to declare their full
incomes (i.e., we assume that evasion, as estimated here, is fully discovered and
income is adjusted so to obtain full tax compliance: evasion-adjusted scenario).

The simulation of taxes and benefits in the different scenarios is performed
using EUROMOD, which is the EU-wide tax-benefit microsimulation model
(Sutherland and Figari, [2013)) and has been extensively validated and used in
academic and policy related analyses. The policy rules considered are those in
force in 2018. Income values, taken from 2013 tax data, have been uprated to
2018 by using specific updating indexes (Ceriani et al., [2020). EUROMOD is
used as a static model (i.e., simulations are performed assuming no changes in
labor supply behavior of taxpayers under the different scenarios of tax compli-
ance).

Table [7] provides the set of tax evasion rates discussed in Section [2] that one
could reasonably compute assuming constant or heterogeneous evasion rates
among type-S households, namely using (1 — &) as in the last column of Tables
and [5} respectively. This shows that type-S households in Italy evade from
about 40% of their total evasion-adjusted income, which rises to around 80% if
measured relative to what they report to the tax authority, ygTS. By taking het-
erogeneity into account, the evasion rates are slightly larger than those derived
assuming constant share of underreporting. This highlights the importance of
exploiting the richness of the available data.

The first column of Table [§ shows the main aggregates of "reported income
scenario," which well reflect the latest available official statistics (MEF| [2019a).
This confirms that the sample used in the analysis is a reliable representation
of the national population of taxpayers and the simulations capture well the
tax-benefit rules in force in the country. It shows that self-employment income
amounts to about €105 billion, which is about 12.5% of the total taxable income
(€830 billion), and the social security contributions (SSC) paid by self-employed
about to €22.5 billion. The second column of Table [8| provides aggregate values
under the "true income scenario", showing that the expenditure-based method-
ology adopted in this paper to identify traces of concealed disposable income
total about €72 billion of concealed income. As shown in the bottom panel of
Table [8] this amounts to a sizable share of disposable income (11%).

Finally, the third column illustrates the "evasion-adjusted scenario" in €million
(top panel) and in percentage with respect to reported income (bottom panel).
Had the estimated concealed income been totally included in the self-employment
tax base, then declared self-employment income would have increased by 68%
and disposable income by 6%. The loss of personal income tax (Irpef) would be
16% and that of self-employment SSC to 39%[7|

Thanks to the limited generosity of means-tested transfers (the national
minimum guaranteed income was only introduced in 2019), the additional costs

15The proportional difference of Irpef and SSCs loss revenues is a direct consequence of the
fact that SSCs are proportional, with a cap at €6,500 monthly, whereas Irpef is progressive.
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of social benefits due to income underreporting to the tax authorities are almost
negligible. Interestingly, when individuals are ranked according to the their
equivalized-disposable income (using the OECD-adjusted equivalence scale) in
the evasion-adjusted scenario, the percentage variations of disposable income
are clearly concentrated at the top of the distribution (Figure . Had we used
the reported income to rank individuals, we would also have observed important
variations in the disposable income at the bottom of the distribution because
evasion-adjustment produces important re-ranking and causes tax evaders to
move up the income ladder (Johns and Slemrod) 2010).

The distribution of revenue losses (by decile groups of evasion-adjusted
equivalized disposable income) is clearly right-skewed with around 80% of the
missing tax revenue attributable to the taxpayers at the top decile of the distri-
bution. The distribution of the revenue losses related to social security contribu-
tions is a bit flatter due to their proportional nature and the existing cap (Figure
3). The concentration of total revenue losses at the top of the distribution is
a consequence of the unequal distribution of self-employment income and the
overall progressivity of the tax system. The latter is responsible for the uneven
gains of income concealment, with taxpayers in the first half of the distribution
saving from 5 to 9 percentage points in effective tax rates and the richest tax-
payers paying saving up to 23 percentage points as opposed to a scenario of full
tax compliance (Table [9).

The consequences of tax evasion in terms of income inequality are not neg-
ligible (Table . Ttaly is characterized by a relatively high level of disposable
income inequality and a reduced redistributive impact of the tax-benefit system.
Estimates based on reported administrative data show a Gini index of around
0.56 for market income and 0.35 for disposable income, with a redistributive ef-
fect of the tax-benefit system measured by the Reynolds-Smolenski index equal
to 0.21. However, considering the true income scenario, the inequality of mar-
ket and disposable income would increase to 0.58 and 0.38, respectively, and
redistribution would diminish to 0.19. In a scenario of full tax compliance
(evasion-adjusted income), the Gini index of disposable income would be mid-
way between the reported and the true scenario. This suggests that inequality
measures based on reported income might be underestimated, as also discussed
by [Hurst et al.| (2014).
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Table 7: Tax evasion rates with and without heterogeneity of self-employed
households, in percentage.

Evasion over Evasion over Evasion over Evasion over
evasion-adjusted  evasion-adjusted reported taxable reported self-
taxable income self-employment  income employment
income income
Ysre/YTs YS1s /YSTs Ysrs /YT YS1s /YErs
(4) (B) (©) D)
No heterogeneity 37.56 42.72 60.16 74.57
With heterogeneity 40.78 46.05 68.87 85.37

Notes: Tax evasion rates are presented in Section 2| Results without hetero-
geneity consider results of Table [3] Results with heterogeneity are built using
results of Table

Source: authors’ elaboration based on EUROMOD (HBS-fiscal data).

27



Table 8: Budgetary effects of different tax compliance scenarios, 2018

Reported True Evasion-adjusted

(A) (B) (©)
€million, annual
Taxable income 829,281 829,281 900,744
(8,150) (8,150) (10,527)
Self-employment income 105,313 105,313 176,775
(4,008) (4,008) (7,798)
Self-employment income of self-employed households 83,714 83,714 155,177
(3,734) (3,734) (7,464)
Taxable income of self-employed households 103,759 103,759 175,222
(3,955) (3,955) (7,660)
IRPEF 165,823 165,823 191,615
(2,772) (2,772) (3,838)
Self employed SSCs 22,477 22,477 31,141
(629) (629) (869)
Pensions and other transfers 281,503 281,503 281,412
(3,448) (3,448) (3,448)
Disposable income 665,927 737,390 702,839
(5,332) (7,832) (6,416)

Changes in % w.r.t. Reported

Taxable income 0 8.62
Reported Self-employment income 0 67.86
IRPEF 0 15.55
Self employed SSCs 0 38.55
Pensions and other transfers 0 -0.03
Disposable income 10.73 5.54

Notes: IRPEF stands for national and regional personal income tax.
Standard errors in parentheses. Source: authors’ elaboration based on
EUROMOD (HBS-fiscal data).
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Table 9: Average tax rates in different tax compliance scenarios, 2018

True Evasion-adjusted
1 0.206 (0.026) 0.284 (0.026)
2 0.173 (0.007) 0.226 (0.005)
3 0.173 (0.006) 0.244 (0.004)
4 0.187 (0.007) 0.271 (0.005)
5 0.203 (0.007) 0.298 (0.005)
6 0.213 (0.009) 0.314 (0.005)
7 0.220 (0.007) 0.339 (0.004)
8 0.222 (0.008) 0.374 (0.003)
9 0.223 (0.006) 0.387 (0.003)
10 0.226 (0.004) 0.454 (0.001)
All  0.213 (0.003) 0.368 (0.002)

Notes: Averages of individual tax rates. Decile groups based on
taxable income in the evasion adjusted scenario. Standard errors
shown in parentheses. Source: authors’ elaboration based on EU-
ROMOD (HBS - fiscal data).

Table 10: Inequality and redistributive effects in different tax compliance sce-
narios, 2018

Reported  True Evasion-adjusted
Market income, Gini 0.556 0.576 0.576
(0.002) (0.003) (0.003)
Taxable income, Gini 0.425 0.425 0.448
(0.002) (0.002) (0.003)
Disposable income, Gini 0.348 0.380 0.361
(0.002) (0.003) (0.003)
Reynolds-Smolenski 0.208 0.195 0.216
(0.002) (0.002) (0.002)

Notes: Standard errors in parentheses. Source: authors’ elaboration based on EUROMOD
(HBS-fiscal data).
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Figure 2: Changes in disposable income in different tax compliance scenarios,
2018

20
|

% of disposable income
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|
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Notes: Changes in disposable income in the two scenarios with respect to the
observed scenario. Decile groups based on equivalized disposable income in the
evasion-adjusted scenario. Source: authors’ elaboration based on EUROMOD
(HBS-fiscal data).
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Figure 3: Distribution of revenue losses, 2018
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Notes: Proportion of total loss revenue by decile group, based on equivalized
disposable income in the evasion-adjusted scenario. Source: authors’ elaboration
based on EUROMOD (HBS-fiscal data).

7 Discussion and Conclusions

The increased availability of administrative data and their link with HBS has
contributed to revive an established methodology for detecting traces of tax-
able income based on the estimation of food-expenditure reduced form equa-
tions. In fact, they now allow an estimation of tax evasion in countries where
this methodology was unfeasible given the lack of an household income vari-
able in the national HBS, such as Italy, and they reduce the attenuation bias
due to a wide range of measurement errors, including recall errors of surveys,
transitory components frequent for irregularly received self-employment income,
unexpected gains and losses.

This dataset is novel for Italy and interesting on its own right because Italy
has a large share of self-employed workers and a large share of under reporting
when compared to other developed countries (Schneider et al| (2015)). Our
findings, using a classification of self-employed households as those with at least
50% of their income from self-employment, suggest that self-employed workers
underreport about 40% of their income to tax authorities, which is in line with
the official estimates for Italy obtained by using National Accounts. It should,

31



however, be noted that the hidden income share reduces to around 30% if the
usual 25% share was used instead for identifying self-employed units, which is
similar to that found in the United States (Hurst et al. 2014) and only slightly
larger than in the United Kingdom (Cabral et al.,2019) or in Sweden
land Hagen, [2017). Similar conclusions with different a methodology was reached
also by |D’Attomal (2020) comparing Italy and the United States. These results
suggest that the propensity to tax evasion is not so different in Italy among self-
employed households, but is overall larger because the share of self-employed
households is larger.

In contrast from top-down aggregate estimates of tax gap, which is the com-
monly used approach by tax administrations worldwide, our work is able to
throw new lights on two disputed but unexplored, particularly in Italy, aspects
of self-employment income tax evasion. We studied the heterogeneity of income
underreporting among the self-employed and found that self-employed single
households evade significantly more than in-couple ones. The exception is cou-
ples whose head is college educated, who can possibly exploit their skills or
social networks to better coordinate with the spouse or reduce the risk of being
caught.

Hence, we document the consequences of self-employed tax evasion on in-
come inequality and redistribution. Once tax evasion is taken into account for
reconstructing true self-employed income, we find that inequality levels, as mea-
sured by the Gini index of market and disposable income, are higher than in
the absence of evasion information. This confirms Hurst et al.| (2014) conclusion
that neglecting self-employment underreporting would provide a large bias to
standard statistics. Distributional analysis show that households at the top of
the income distribution reap most of the gain by consistently reducing their tax
burden in terms of average tax rates and total amount of taxes payed. We also
find that the effects of self-employment income tax evasion on public budget are
relevant, with a loss of about €26 billion of personal income tax and €8.6 billion
in self-employed social security contributions, corresponding to about 16% and
39% of their respective total actual revenues.

Our work makes different contributions to the the existing literature. First,
we ameliorate the expenditure-based method because we depart from the as-
sumption of a constant underreporting share among all self-employed house-
holds, and we identify different underreporting shares within the category of
self-employed households depending on some observable characteristics. Sec-
ond, we largely reduce the extent of measurement error by using 7-year average
income as permanent income and we further cleanse endogeneity of the income
variable using the stock of financial wealth as an instrumental variable. Third,
by using our finding of traces of hidden taxable income with a static tax-benefit
microsimulation model, we study the extent to which the distribution of the tax
burden and the effects of the tax-benefit system change when reconstructing
the true income of a particular category of taxpayers, which contributes to the
debate on the inequality of tax evasion (Alstadsaeter et al. 2019} Nygard et al.|

R018).

The results in this paper have several policy implications. Our evidence
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supports the use of the expenditure-based methodology to complement top-
down results based on national accounts to find traces of taxable income. The
identification of differences in the underreporting behavior within the category
of self-employed (i.e., heterogeneous fractions of underreported income) can be
of direct interest for tax administrations in, at least, two directions. First, the
evasion rates estimated at household level can be used to integrate the input data
of tax-benefit microsimulation models so as to take into account tax evasion and
true income distributions when analysing the revenue and distributional effects
of tax-benefit reforms, such as minimum income programs and personal income
tax reforms. Second, information on the heterogeneous features of tax evasion
and the specific profiles of evaders can be useful when designing and conducting
targeted tax audits, with a clear reduction of tax administration costs. Finally,
we provide empirical ground to understand the complex inequality-evasion nexus
(Bloomquist], [2003)), and we support the adoption of policy programs aimed at
tackling inequality through a reduction of tax evasion and an improvement of
the distributional effects of the tax-benefit system.

Hopefully, we have convincingly proven that creativity in searching for traces
of hidden taxable income can be rewarding.

8 Appendix

In this Appendix, we provide some further sensitivity checks to our main results.

In Table we test the robustness of alternative ways to classify self-
employed households by dropping type-W households who present some self-
employment income, hence selecting only truly third-party-reporting households
(Models 1 and 2) or by selecting households by the age group of the household
head, using the 25-55 age range. The robustness of our main results are sup-
ported by these results.

In Table we check the robustness of results presented to an alternative
dependent variable, namely home utility expenditures, as in|Cabral et al|(2019);
Kukk et al.[(2019); Albarea et al. (2019). We estimate a slightly lower percentage
of undeclared income, with high statistical significance (Table, which overall
confirms the robustness of our main results.

Finally, in Table we present budgetary effects of different tax compliance
scenarios similarly to Table [8 but assuming no heterogeneity of tax evasion
behavior.
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Table 11: Food (log) expenditure equations with alternative sample selections.

Model 1 Model 2 Model 3 Model 4
(A) (B) (©) (D) (E) (F) (G) (H)
OLS v OLS v OLS v OLS v
Income = Pre-tax Total Family Income
Self-employed 0.056***  0.069***  0.043***  0.056***  0.057***  0.069*%**  0.049***  (.058***
(0.016) (0.022) (0.015) (0.019) (0.017) (0.024) (0.017) (0.022)
Aver. inc. (7-year) 0.094%**  0.143***  (.093***  (0.153***  (0.106***  (0.149***  0.106***  (.148%**
(0.010) (0.050) (0.010) (0.051) (0.012) (0.053) (0.012) (0.053)
(1-k) 0.448%**  (0.383***  (.370***  (0.306***  0.412***  (.370*%**  0.368***  (.327***
(0.095) (0.079) (0.102) (0.074) (0.096) (0.078) (0.101) (0.079)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.261 0.258 0.261 0.257 0.218 0.216 0.218 0.216
N. obs 16037 16037 16638 16638 12613 12613 12613 12613
N. obs Self-Employed 1767 1767 2368 2368 1437 1437 1939 1939
Share Self-Employed 0.866 0.866 0.742 0.742 0.866 0.866 0.739 0.739
F-stat 188.678 205.722 175.816 179.221
Income = Post-tax Total Family Income
Self-employed 0.057***  0.073***  (0.044***  0.059***  0.057***  0.072%**  0.049***  0.061***
(0.016) (0.023) (0.015) (0.020) (0.017) (0.025) (0.017) (0.023)
Aver. inc. (7-year) 0.098***  0.156***  (.098***  (0.167***  (0.112¥**  (.164*** 0.111*** (.162%**
(0.012) (0.055) (0.011) (0.056) (0.013) (0.058) (0.013) (0.058)
(1-k) 0.439%**  0.371***  (0.363***  (0.296***  (0.402***  (.356*%**  (0.357***  (.312%**
(0.092) (0.074) (0.099) (0.068) (0.093) (0.073) (0.098) (0.074)
Controls Yes Yes Yes Yes Yes Yes Yes Yes
R-squared 0.26 0.256 0.26 0.255 0.216 0.214 0.216 0.214
N. obs 16037 16037 16638 16638 12613 12613 12613 12613
N. obs Self-Employed 1767 1767 2368 2368 1437 1437 1939 1939
Share Self-Employed 0.866 0.866 0.742 0.742 0.866 0.866 0.739 0.739
F-stat 184.09 200.355 182.797 186.995

Notes:

Model 1: A self-employed household has at least 50% of its income from self-employment. Households with positive
amount of self-employment but amounting to less than 50% of their total income are dropped from the analysis.
Model 2: A self-employed a household with at least 25% of its income from self-employment. All families with some
positive self-employment income but totaling to less than 25% are dropped from the analysis.

Model 3: A self-employed household has at least 50% of its income from self-employment. Only households with
male head aged 25-55 are kept in the sample.

Model 4: A self-employed household has at least 25% of its income from self-employment. Only households with
male head aged 25-55 are kept in the sample.

Controls include household head age and gender, in-couple dummy interacted with education (primary, secondary
or tertiary) of the spouse, household size, a dummy for presence of kids, family consumption of sin goods, a full set
of macro area of residence dummies, household head education and building property wealth (cadastral values).
Standar errors are adjusted for 109 clusters at the province of family residence.
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Table 12: Home utility (log) expenditure equation with alternative measures of

permanent income.

Model 1 Model 2
(A) (B) (©) (D)
OLS v OLS v
Income = Pre-tax Total Family Income
Self-employed 0.053***  (0.068***  0.055%** 0.071***
(0.020) (0.024) (0.017) (0.022)
Aver. inc. (7-year) 0.099***  0.156%**  (.094*** 0.154%***
(0.010) (0.045) (0.009) (0.048)
(1-k) 0.415%**  (0.355%%*  (.441%%* 0.369***
(0.113) (0.086) (0.098) (0.075)
Controls Yes Yes Yes Yes
R-squared 0.214 0.211 0.263 0.259
N. obs 18198 18198 18198 18198
N. obs Self-Employed 1767 1767 1767 1767
Share Self-Employed 0.866 0.866 0.866 0.866
F-stat 207.798 207.798

Income — Post-tax Total Family Income

Self-employed 0.054***  0.072%**  0.056%** 0.074%***
(0.020) (0.024) (0.017) (0.023)
Aver. inc. (7-year) 0.104***  0.171%%*  0.099%** 0.168***
(0.011) (0.050) (0.011) (0.053)
(1-k) 0.406***  (0.344%*%*  (.432%** 0.357***
(0.109) (0.080) (0.096) (0.070)
Controls Yes Yes Yes Yes
R-squared 0.213 0.209 0.262 0.257
N. obs 18198 18198 18198 18198
N. obs Self-Employed 1767 1767 1767 1767
Share Self-Employed 0.866 0.866 0.866 0.866
F-stat 205.36 205.36

Notes:

Model 1: A self-employed household has at least 50% of its income from self-

employment.

Model 2: A self-employed household has at least 25% of its income from self-

employment.

Controls include household head age and gender, in-couple dummy interacted

with education (primary, secondary or tertiary) of the spouse, household size,

a dummy for presence of kids, family consumption of sin goods, a full set of
macro area of residence dummies, household head education and building prop-

erty wealth (cadastral values).
Standar errors are adjusted for 109 clusters at the province of family residence.
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Table 13: Budgetary effects of different tax compliance scenarios assuming no
heterogeneity in tax evasion as in Table [3] Values updated to year 2018

Reported True Evasion-adjusted
(A) (B) (©)
€million, annual
Taxable income 829,281 829,281 891,705
(8,150) (8,150) (9,836)
Self-employment income 105,313 105,313 167,737
(4,008) (4,008) (6,864)
Self-employment income of self-employed households 83,714 83,714 146,138
(3,734) (3,734) (5,563)
Taxable income of self-employed households 103,759 103,759 166,183
(3,955) (3,955) (2,775)
IRPEF 165,823 165,823 187,137
(2,772) (2,772) (3,522)
Self employed SSCs 22,477 22,477 31,394
(629) (629) (844)
Pensions and other transfers 281,503 281,503 281,380
(3,448) (3,448) (3,448)
Disposable income 665,927 728,351 697,993
(5,332) (7,832) (6,078)
Changes in %
Taxable income 0.00 7.53
Repported Self employment income 0.00 59.28
IRPEF 0.00 12.85
Self employed SSCs 0.00 39.67
Pensions and other transfers 0.00 -0.04
Disposable income 9.37 4.82

Notes: IRPEF stands for national and regional personal income tax.
Standard errors in parentheses. Source: authors’ elaboration based on EUROMOD (HBS-fiscal data).
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