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We analyze the question of how indicators of shadow economy correspond to the National Accounts values
starting with the notion that shadow economy should show up in the difference between household income
and consumption in the sense that household (disposable) income is underreported. By contrast, household
consumption is more accurate because most of shadow economy income eventually ends up to consumption.
Thus, household saving figures should be negatively related to the values of shadow economy: if these values
are large, savings should be small, or even negative and vice versa. We test this hypothesis with European
cross-country data for 1991-2017 using the so-called MIMIC model calculations as point of reference.
Estimation results lend very little support to this hypothesis even though we can otherwise explain pretty well
the cross-country variation in household saving and consumption growth rates.
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1. Introduction

In the “shadow economy” literature, there are numerous ways of measuring the size of shadow economy. That is
no surprise because it is very difficult to measure the shadow economy in the same way as other economic
phenomena. Thus, most methods are one way or another indirect, see the extensive survey of e.g. ECE (2008). To
sum up very shortly, there are survey studies, studies using the payment media data (e.g. Takala and Viren 2010),
employment data, the discrepancies in national accounts, analyses dealing with the tax receipts (tax gap), and
different model-based analyses. In the latter category, the most popular set-up is the so-called MIMIC model
approach that is propagated by Friedrich Schneider in particular (see e.g. Medina and Schneider (2019)). In this
model the unobservable (latent) shadow economy variable is modelled by observable forcing variables using the
model restrictions of the (presumed) theoretical model (for details see Schneider and Buehn (2016)).

We use the concept “shadow economy” as an aggregate for all economic activities which are missing from the
National Accounts. Thus, they include both so-called grey economy (mainly meaning tax evasion), illegal economy
and unreported income. Following the National Accounts, we do not consider household production as a part of
shadow economy. As for the shadow economy, estimates of Medina and Schneider (2019) are by far the most
widely published and referred values and they cover practically all countries in the world. Our idea is to see how
these values coexist with the official National Accounts measures. The hypothesis is that if these estimates are
“correct”, shadow economy should show up disproportionally in different National Accounts measures. We have
good reasons to believe that shadow economy distorts income measures more than the aggregate demand
components. This possibility of measuring the scope of shadow economy is mentioned in almost all literature
surveys (e.g. ECE 2008) but thus far there have been very little serious effort to examine whether the idea can be
applied with actual data.

Proper analysis cannot be done with the Gross National Product (GDP). That is because of various measurement
issues and because the discrepancies are often considered as indication of low quality of statistical compilation.
Therefore, we concentrate on just households. In this case, the income and expenditure approaches produce by
definition different outcomes and hence statisticians have no incentive to manipulate the discrepancy of these
two. Household consumption and income are also surveyed frequently for different statistical purposes (such as
income distribution indicators and the consumer price index). Then the basic idea is that household (disposable)
income includes a shadow income component that is not included in the National Accounts values of household
income. Household consumption may also have a shadow income component, but we have all reasons to believe
that this component is much smaller because all income is either consumed or invested. Income from shadow
economy is consumed in the same way as other income. In fact, this idea is often utilized in practical anti-
corruption and anti-tax-evasion work in the very simple way: individual suspects’ consumption level (housing
space, cars and so on) is compared with reported income. Of course, the “true” household consumption includes
some items that are not included in National Accounts statistics. Most notably this is true with such “illegal” items
as prostitution and drugs but for data reasons we bypass them.

The problem is, of course, that at the level of theory and data we do not have a simple equation consumption =
b*income, where the propensity to consume b is universally constant over time and over households/countries.
But we may assume for a moment that the relationship between income and consumption would be relatively
constant. Then - ceteris paribus — we would expect that in households, and thus in countries, where the shadow
economy is large the share b tends to be large or even above one, and the saving rate would be negative. So, we
intend to scrutinize whether this is true. Then the question is, do we indeed see that in countries with a large
shadow economy the saving rate is small or negative while the opposite is true with economies with small
shadow economy. Alternatively, we focus on the dependence of (growth of) consumption on the measures of
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shadow economy. With consumption growth, we would expect a positive dependence on the size of the shadow
economy, given all control variables.

To some extent our approach is related to old study by Pissarides and Weber (1989) where the household (food)
consumption income relationship is analyzed from the point of view of grey economy. Pissarides and Weber use
the UK Family Expenditure Survey data and end up in estimating an equation where measured income and the
indicator of self-employment (plus a set of controls for household characteristics) appear on the right-hand side.
Estimation results indicate that substantial amount of underreporting of income is indeed related to self-
employment.

2. The data and the model

Starting with shadow economy data. In the Medina & Schneider (2019), there are 158 countries and the data
cover the period 1991-2017 for most of the countries. Here we consider the 34 European countries. Most of them
are EU countries but we also include Iceland, Norway, Switzerland, UK, Ukraine, Belarus and Russia into the
sample.

As for the National accounts data, the key variables are private consumption, household disposable income and
the saving rate. We considered both gross and net income Y (and accordingly gross and net saving) but because
the measures do not make any noticeable difference in results, we concentrate on the net values. As for the
controls, the share of self-employment (emp), the share of agriculture (agr), the per capita income level (gdpc;
GDP per capita in constant US dollars), the growth rate of population (Apop), the growth of real income (Ay), the
rate of inflation (m), the real interest rate (rr) and the amount of remittance income; both inflow (rem) and
outflow (rex). The latter variables are expressed in US dollars, so they are divided by the respective GDP in US
dollars. For scaling purposes, we use the total population numbers. Although the control variables would cover
longer periods, we restrict the sample to be the same as in the Medina & Schneider shadow economy sample, i.e.
1991-2017.

The estimating equation for the saving rate is of the following form:
Sit = Qloit + A1Sit-1 + Ozhit + A3AYie + 04T+ o' Xie + Wit ()]

where s denotes the saving rate, h the shadow economy measure X the set (vector) of control variables and p the
error term. Subscript i denotes country and t time (year). All variables are expressed in real terms. So, nominal
values have been deflated by consumer prices. Thus, e.g. Ay = Alog(Y/P). At this stage, the basic hypothesis is that
oz is negative so that an increase in the shadow economy shows up in a larger negative difference between
National Accounts’ measures of income and consumption. In a same way we specify the equation for
consumption growth as:

Acic = Boit + B1Acic-1 + B2hic + B3Ayic + Battic + B'Xic + Wit (2)

where Ac denotes the growth rate (log difference) of real private consumption growth. With equation (2) the
basic hypothesis is that (32 is positive: an increase in the shadow economy share facilitates higher consumption
given the National Accounts’ measure of real disposable income. When we introduce the income growth variable
Ay into these two equations we must be aware that there is a difference between the “true” income and the
measured income. Suppose that the true income is Y* while the measured income is Y. With consumption,
however, the true consumption C* is supposed to equal the National Accounts measure C. The ratio h is assumed
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to be the share of shadow economy out of measured income. Anyway, h is now (Y* - Y)/Y = Y*/Y - 1, and Alog(Y*)
could approximated as Ah + Ay. Thus, instead of using (the level of) h as the right-hand side variable, we should
use its difference in both equations (for more details, see Oinonen & Viren (2021)).

With the saving rate equation, we have an additional problem because also the saving rate contains a
measurement error. The “correct” saving rate would be (Y*- C)/Y* instead of (Y-C)/Y. Moreover, the saving rate is
highly persistent so that the AR1 coefficient of the lagged value of the saving rate is close to 0.9. This also shows
up in the subsequent empirical results. To make things simple, assume that the left-hand side variable is As
instead of s (in fact, Deaton (1974) uses As the dependent variable). Then the skeleton form of the saving rate
equation where (a difference in) the saving rate depends only on real income growth can be written into a form
A((1+h)Y-C)/(1+h)Y = BAh + BAy, where (3 is the coefficient of Alog(Y*/P) in the saving rate equation. This in turn
can be presented in an approximate form As = (f(1+h)-1)Ah + B(1+h)Ay implying that the share of shadow
economy has a negative effect on the change of the saving rate at reasonable values of h and 8 while the National
Accounts’ income growth still has a positive effect. So, in fact, equation (1) would then take the form:

Asit = it + A1Sit-1 + 2Ahje + a31hiAyie + az2Ayic + aamic+ o' Xic + i (1)

Now we would expect the sign of a; to be negative and the sign of both a3z1 and asz to be positive. As for other
control variables, we use the rate of inflation and the real interest rate. The rate of inflation can be motivated by
the Deaton (1974) saving equation where the inflation rate affects saving due to some sort of mismeasurement
effect: when inflation goes up, consumers (sampling individual prices) interpret increases of individual prices as
changes of relative prices of respective commodities and decrease the demand of those commodities. When we
aggregate over households, we end up with a positive relationship between the saving rate and inflation.
Obviously, we would expect the inflation has an inverse effect on consumption growth because (roughly) As =
Ay - Ac.

3. Empirical results

The estimates of equations (1) and (2) are reported in Table 1. Besides OLS we use the (Arellano -Bond) GMM
estimator and allow for the possibility that the shadow economy variable is endogenous in the estimating
equations (1) and (2). As for the relationship between shadow economy on the one hand and saving and
consumption on the other hand, we see from Figure 1 that the saving rate seems to be inversely related to
shadow economy. This is, however, very much due to some extreme observations. On one hand we have Romania
with very large negative saving rate and very large value for the shadow economy. On the other hand, we have
Switzerland with very low value of shadow economy but very high saving rate. But all other observations fail to
follow any clear pattern (the case of Romania is discussed in more detail in Rocher et al (2015)).

Results in Table 1 confirm the initial impression that the shadow economy measures do not help predicting
neither the level of saving nor the growth rate of consumption. If the level form of the shadow variable is used in
the estimating equation, the signs of the coefficients are either “wrong”, or they are not significant at standard
levels of significance. Instead, if we use first differences of the shadow economy variable, the t -values are very
high, but the signs of the coefficients do not make sense from the point of view of the “shadow economy shows up
in income but not in consumption” story. Thus, the estimates imply that an increase in the size of (the change of)
the shadow economy decreases consumption growth (given income growth and other controls) and accordingly,
an increase in the change of shadow economy increases the National Accounts saving rate. OLS and GMM tell
practically the same story.
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Table 1. Estimates of consumption and saving rate equations

Ac Ac Ac Ac sn sn sn Asn sn
constant 021 045 015 -.434 4.395 -472 -.616
(1.79)  (2.08)  (2.89) (0.64) (2.25) (1.08)  (1.04)
lag of dep v. .159 -.095 .189 -.009 .866 706 .866 -.137 739
(2.96) (1.79) (3.44) (0.33) (45.53) (20.34) (50.17) (6.31) (1741
shadow .001 -.179 -.036 142 4228
(0.28) (1.42) (1.56) (1.49) (1.46)
A(shadow) -.900 -.006 747 763 .657
(5.67)  (2.45) (6.54) (5.32) (5.31)
Ay 281 228 A27 Al14 146 149 183 (088 228
(7.30)  (6.45) (6.18) (31.77) (7.03) (6.89) (8.75) (L.44)  (18.36)
inflation -.189 =401 =214 217 281 218 248 445
(2.31) (6.34) (2.62) (3.69) (2.66) (7.26) (4.34) (16.07)
self-emp .-.049 -.240 -.059 -.002 014 204 024 025 439
(2.11)  (3.22) (2.62) (0.80) (0.67) (2.66) (l1.18) (1.33) (4.91)
agriculture 315 1.198 313 .007 - 147 -.430 -.153 -.158 -448
(5.87)  (7.63) (5.86) (2.07) (4.33) (3.84) (4.89) (3.63) (16.07)
real int. -.384 -.663 -.324 =477 150 202 092 101 151
(5.50) (8.83) (4.74) (16.79) (3.90) (4.73) (2.42) (L71) (4.74)
gdp p.c. 022 -.206 -.004 -.001 002 .002 014 017 -.011
(0.31) (1.94) (0.66) (2.56) (0.25) (1.07) (2.19) (2.32) (0.65)
Apop 282 -.450 .4a7 -1.393 267 487 459 282 -.091
(L41)  1.72) (1.68)  (2.36) (L.41) (2.11) (0.21) (0.13) (0.91)
net -.024 .668 -.021 -.020 -.002 -.005 -.003 -.003 .002
remittances’y | (1.91)  (2.76)  (1.77)  (1.32)  (0.16) (0.96) (0.18)  (0.15)  (0.26)
Fixed effects | no cs fixed no dif no cs fixed no no dif
Estimator OLS OLS OLSs GMM OLS OLS OLSs OLS GMM
R? 0.551 0.679 0.586 . 0.886 0.900 0.894 0.248 .
SEE 0.0280 0.0250 0.0280 0.0236  2.580 2.496 2.501 2.495 2.244
DW/J 1.50 1.62 1.52 0.2437 2.03 1.91 1.98 1.98 0.2227
observations 584 584 584 536 580 580 580 580 536

Numbers inside parentheses are robust t-values. cs fixed denotes fixed country effects. Superscript ]
denotes the P value of the J-test. Dif indicates that the data are differenced. In the second last column,
the dependent variable is differenced. In this column and cell noted by a), the variable is h*Ay
according to equation (1").

Figure 1. Shadow economy share and the net saving rate
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Note: Observations in the rounded area come from Greece, Cyprus, Latvia and Romania.

Otherwise we see that both consumption growth and the saving rate are sensitive to the income growth, the real
interest rate and the rate of inflation. The saving rate equation works perfectly according to the Deaton’s (1974)
“involuntary saving hypothesis” so that inflation does indeed increase saving in the same way as real income
growth. The real interest rate does also work in the way consistent to the life-cycle permanent income
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hypothesis. The coefficients of the self-employment variable are negative in the consumption equation(s) and
positive in saving rate equation(s) even if we drop the shadow economy variable from the estimating equations.
Clearly, this result is at variance with the idea of Pissarides and Weber (1989) that self-employed persons grossly
underreport their income.

4. Concluding remarks

Our analyses show that the most commonly used measure of the shadow economy is not consistent with the idea
that shadow economy biases household income more than household consumption. Even though there are
several countries where the shadow economy measures correspond to the differences between income and
consumption, in most countries they do not. Obviously, this does not mean that National Accounts consumption
and income data are equally prone to shadow economy, nor that they are free of the shadow economy bias.
Rather it means that the shadow economy measures may be more akin to measurement errors than the National

Accounts.
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