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The shadow economy in OECD countries:
Panel-data evidence

Konstantin Kholodiliri and Ulrich ThieRen

Abstract

In this paper, the extent of the shadow economyOIBCD countries is
investigated. The estimates of the size of the @hadconomy are obtained
using the panel-data techniques applied to the @atd8 OECD member states
over the period 1991-2007. Our estimates tend tedmeewhat lower than the
alternative estimates. However, our and alternategtimates of shadow
economy are quite well correlated — the correspupdorrelation coefficients
lie between 0.63 and 0.65. The only exception is estimates for 2002 and
those of Schneider et al. (2010) for 2002, for \Wwhi& low correlation is
observed. We find that the estimates of the sizbe@thadow economy are very
sensitive to the assumption on the velocity of nyatieculation. It is shown that
the micro- and macro-evidence are consistent alatively low velocity of

money circulation.

Keywords: shadow economy; OECD countries; panel-datimation.
JEL classification: C51; E26.
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1. Introduction

The number of empirical estimates of the shadownety (SE) grew

tremendously during recent years. This paper preslyet another estimate of
the size of the shadow economy. To obtain it wdopered a panel analysis
considering both the cross-section and time dinognand using the currency
approach. Why an additional estimate might be r#2dgelow are the six
reasons, why we endeavored into such an adverdyseducing a new estimate

of the shadow economy.

First, there is a multitude of analyses of the @Eed on the so-called Mimic
approach (Multiple Indicators Multiple Causes, dee,instance, Loayza, 1997,
Dell Anno and Schneider 2003, Bajada and Schn&@@6, Brambila 2008,
Bihn and Schneider 2008, Schneider et al. 2010haps because this method
may appear to be both technically more advancedegmesenting the “state of
the art” compared to other methods like the cunredemand approach.
However, the Mimic model always yields an index,osé conversion into
cardinal values requires an estimate of the SErgdto of the SE to official
GDP) coming from another source, usually from aeotburrency demand
estimation. Moreover, SE estimates from currenagyated functions require an
assumption of a particular velocity of currency duse the SE, to which the
estimates are very sensitive. Unfortunately, detafl the underlying currency
demand estimation, the velocity assumption, andigety of the results are
usually not provided in Mimic model papers. Hendanic estimates of the SE
size may appear to be independent estimates dgirdetived from the Mimic
model but, in fact, they are to a large extent meiteed by former currency
method estimates and velocity assumptions. In iatdithe Mimic method is
not new but was introduced to the analysis of tkeaSthe early 1980s (Frey



and Weck-Hannemann, 1984) at about the same tirea wie currency demand
method was reaching a peak of recognition owingTémzi (1983). It has
particular weaknesses, which were recently discudsg Breusch (2005a,
2005b, and 2006).

Secondly, there appears to be a growing recognitian the relatively high
estimates of the SE in industrial countries exaegéio or even 10% of official
GDP are way too high: For example, Breusch (200éntrans the case of SE
estimates for Australia of 15% of official GDP pishled in several articles by
Bajada (e.g., Bajada, 2003), which were reconstléne the author (Bajada,
2006) owing to Breusch’s critique arguing, in pautar, that the assumed
income velocity of currency used in the SE was aupibly large. The very high
estimates of the SE for Australia were subsequemiysed downwards to
around 5% of GDP, or two thirds less than previpugShe new estimates show
the SE on a long-term decline as a percentage fafiabdf GDP. However,
Breusch (2006) argued that these new estimates stidlrfBawed and too high,

after which the revised estimates of 2006 weredvétvn from submission.

Thirdly, Mimic results are usually published withoueference to their

sensitivity despite their dependence on other eséisnand, for instance, velocity
assumptions, and although this is a longstandimgade (Angrist and Pischke,
2010).

Fourthly, since some macro model estimates of taeh&se been so large for
many countries — and presented without sensitistgnarios or confidence
bands — many finance ministries reacted by incngasie intensity of both
controls of economic activity and punishment levéiss noteworthy that these
tendencies occur at a time when economic reseatehds more and more into

the area of morality, social norms, social capiaid happiness, and finds



evidence in experiments for the quantitatively imgot influence of social
interactions such as pro-social behavior, recipypantrinsic motives to pay
taxes, and fairness effects (e.g., Fortin et &Q72 Carpenter and Matthews,
2005, Dohmen et al., 2009 and the overview by R0l 0). Hence, researchers
should address these tendencies, since they aretatir against freedom and
may do more harm than good. For instance, it ctagldhat these tendencies

Impair the intrinsic motivation to pay taxes.

Fifthly, there are several observations suggestheg the influence of the
standard causes of the SE (tax and social secaurten, administrative burden,
labor market regulations) depends on many othdofsacWe noted already the
potential importance of social interactions. Thesealso the finding of a
statistically significant negative association betw the tax burden and the SE
(Friedman et al., 2000) and there are some cogntvith a relatively high tax
burden (Scandinavian countries) but a simultangaeshtively low SE, at least
according to the micro-evidence. Hence, testingditmmal effects and more
elaborate specifications may allow simulations \ehttie government would be
able to compensate the SE increasing effect oflaively high tax burden
through relatively high satisfaction of economiceaty with, for instance, the

guantity and quality of public goods and servicHered.

Sixthly and finally, claims about recent increaseslecreases of the SE can be
verified only through the use of the time-series@hsion within a panel-data

analysis. This a further contribution of the paper.

The remainder of the paper is structured as foll&extion 2 describes our data
and preliminary tests. Section 3 explains the edBoh panel models and
simulations. Section 4 presents the empirical teswmith regard to the analyzed

influences, estimated sizes of the SE and thesitéty. Section 5 emphasizes



the indicative nature of this simulation approaehjch applies also to mimic

models, and concludes.

2 Data and preliminary tests

The data used in this study cover 38 OECD memia¢estor the period 1991-
2007. Thus, the maximum number of observationyaeable is 646. However,
due to the numerous gaps in the data, particulaefpre 2002, the effective

number of observations used in each regressiarbsantially lower.

In our analysis, we use 12 variables listed anccritesd in Table £. Our
dependent variable and indicator of the shadow @ogn is the share of
currency in the money aggregate M2m2. The relative magnitude of cash
transactions is thought to reflect the role of sivadeconomy under the
assumption that shadow transactions are conduocbstlynin cash.As Table 1

shows, this ratio varies between 1% and 40.2%.

As control variables in our regressions we gdprpppc, defgdp, anddeurol.
Real per-capita GDPgdprpppc, should positively affect the currency-to-M2
ratio, since growing real income implies growingr@ad for cash to carry out
current transactions. Likewise, a higher inflati@te should have a positive
Impact on the dependent variable (up to a certaintpdue to increased demand
for currency owing to the real depreciation of mphealeurol is a dummy
variable reflecting the introduction of the euratle European Monetary Union
(EMU) countries. In many of the EMU members, thiemt was accompanied

by a decrease in the currency-to-M2 ratio. Thus, dammy would separate the

2 The used indices are merely representative ofcpdat influences. Other indicators yield relativedimilar
results but tend to be less statistically significa

% In our estimations, this variable was multipligd1900 to reduce zeros in the coefficients.

* Of course, this is true only up to a certain péietause under hyperinflation currency will eveliyuend to
be replaced by other means of payment.



consequences of introduction of the euro from fifeces related exclusively to

the shadow economy factors.

Regarding the potential causes of the shadow ecpname distinguish
traditional ones from those that reflect more rét¢leeories. Traditional ones are
the administrative burden, the tax burden, laborrketaregulations, and

unemployment.

The administrative burden is measured by the basiieeedom indexhbf,

defined by the Heritage Foundation as “a quantgatmeasure of the ability to
start, operate, and close a business that repsedbat overall burden of
regulation as well as the efficiency of governmianthe regulatory process”. It
varies between 0 and 100, where 100 is the bestlpesdusiness environment.
Hence, higher values of this index are expectethetcassociated with lower
values of the currency-to-M2 ratio. In our data, &bt varies between 55 and

100, the mean value being 75.

The variable taxes on goods and servitgsgdp, measures the percentage share
of taxes in GDP. The tax burden is assuncetdyis paribus, to promote shadow
economic activity. Hence, a positive associatiotwben this variable and the
currency-to-M2 ratio is expected. As can be seemfiable 1, the values of this
variable vary between 4.0% and 17.6%, with mean raedian being around
11%.

The indicator of labor market regulationj, measures the degree of economic
freedom of employers and employees, accordingead-tiaser Foundation. The
higher the index, the larger is economic freedomefsthat more labor market
freedom for employers and employees tends to rethosmtives to participate

in the SE, the expected sign of this variable inregressions is negative.



As a measure for unemployment we use the non-emm@oly rate in the
economy variableper. It is expressed as a percentage of those whootlo n
officially work in the working-age population. Wergber this measure of
unemployment to the official unemployment rate lbseathe latter may be
subject to various manipulations designed to kéepdfficial unemployment
rate low. Thus, this indicator is thought to reflaenemployment more
objectively. It is expected that when the non-empient rate rises, more people
tend to be involved in the shadow economy and,, ttmiss variable should affect
the dependent variable positively.

As stated above we aim at augmenting this modehditional causes of the SE
by variables allowing to test whether the tradiibnauses may be dependent
upon other policies and, thus, whether a governmmayt be able to compensate
the SE increasing effect of, say a relatively higk burden, through specific
policies such as supplying public services thatsatesfying to economic agents
and/or securing an “efficient” government perceibgdeconomic agents as not
bribable through elites and private interests (&aaifmann et al., 2009).
Regarding this latter influence we use the “conwblcorruption indicator”,
wbgc, which measures “perceptions of the extent to wipablic power is
exercised for private gain, including both pettg gnand forms of corruption, as
well as “capture” of the state by elites and pevatterests”. The values of the
indicator are normalized so that the mean is zabthe standard deviation is
one. Higher positive values correspond to bettaregtance and 99% of the
values fall between 2.5 and -2.5. Thus, the higher control of corruption
indicator the smaller should be the share of SEoun sample, this variable

varies between -0.8 and 2.6.
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Regarding the quality of public services we use vhgable “integrity of the
legal system”f2d, which is a measure of the extent to which the afllaw is
applied impartially and consistently. It variesveeén 1 and 10. Higher values
of this index are expected to be associated wghaller SE, because impatrtial
and consistent application of law is both an esaskemequirement for the
functioning of a market economy and an indicatothef quality of public goods
and services. Here, the mean value of the ind8X/iswhereas the median value

is even higher 9.7.

Finally, we use a proxy for the crime-related SiBider to separate the criminal
economy, which will never be legalized, from thstref the SE. Owing to a lack
of better alternatives we use the motor vehicldt ttege, ca, which is thus also

included in the set of control variables.

One additional variable shown in Table 1 is the tdXDP ratio,m2_gdp, the
inverse of velocity, which is simply needed to cédte the estimated amount of

currency used in the SE, given the definition af dependent variable, m2:

Currency in shadow economy = (Currency/M2QM2/GDP)

Since we employ the panel-data techniques we reddtérmine — prior to the
estimations — whether the variables are integratedot. Out of 11 variables
used in our regressions, 9 by construction aretansd and, thus, should be
unit-root stationary. Only two variables, GDP peapita, gdprpppc, and the

GDP deflator,defgdp — are not restricted and hence tested for unit-nom-

stationarity. Using the Im, Pesaran, and Shin panilroot test we find that the
null hypothesis for them to be non-stationary fibcauntries cannot be rejected.
Regarding their first differences the null is, haee safely rejected at the 1%
significance level. Hence, these series were @iffeed once and their first
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differences are denoted aigdprpppc and didefgdp, where dI stands for
difference of logs.

3 Estimation and simulation

All estimations were carried out using panel-dagressions with fixed country

and time effects. The estimation results are repart Table 2.

First, a benchmark model (see column 1, Table & gstimated. This model
includes only our control variables together witle ihon-employment rate and
the indicator for the crime-related SE becauseethesiables are thought to
affect the size of the shadow economy but coulddificult to be affected

themselves. All variables are significant and hexgected signs.

Second, we estimate augmented models including &aeh one of our four
Institutional variables — business freedambff, labor market regulation$y),
control of corruptionwbgc), and public goods quality2d) — and also the tax
burden (gsgdp), which, according to our theoretical assumptioniuence the
shadow economy. It can be seen that the signso#estr to different model
specifications. However, the institutional variablare not always statistically
significant, which is true in particular, for ouworcuption (vbgc) variable,
although it has the expected negative sign. Smogher empirical studies of the
SE corruption proved to be an important variablehbwith regard to its
statistical significance and quantitative impattyas exceptionally retained for

simulation purposes.

Finally, the last column of Table 2, model 4, req@@s the most comprehensive

model including all regressors discussed aboves $pecification was used for
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our simulation purposes to estimate the size andamycs of the shadow

economy in the OECD countries.

Regarding the estimated size of the SE, paramstenaes of model 4 were
used in the following way: First, the “actual SHirency-to-M2 ratios were
computed as the fitted values of model 4. Secohd, values of the four
institutional variables antfysgdp were set to the “minimum shadow economy”
level. Thus, for the institutional variables theuntry-specific maxima were
computed, since the largest values of these vagabbrrespond to the lowest
size of shadow economy. On the other hand, mininewals of the taxes on
goods and services variable were calculated foh eauntry, because lower
levels of tax burden are associated with lower shadconomy. Third,
“minimum SE currency-to-M2 ratios” were computedngsactual values of
control variables and minimum shadow economy valoésinstitutional
variables and of the taxation variable. Fourth,difference between the actual
and minimum SE currency-to-M2 ratios was obtairteflh, this difference was
multiplied by the respective actual M2-to-GDP rattinally, in order to obtain
the estimated value added of the SE, the estimaie@ncy used in shadow
economic transactions needs to be multiplied byassumed income velocity

(GDP divided by a monetary aggregate).

For several reasons this deserves special attendstimates of the SE are
directly proportional to the assumed velocity, whigbviously increases the
smaller the chosen definition of the monetary aggtre. But even for a given
definition, velocities differ extremely from cougtto country and most of them
have a clear time trend. Hence, to eliminate implaa differences of estimated
SE’s stemming only from large velocity differences average was chosen.
Given structural differences between industrialntaas, on the one hand, and

developing countries, including transforming Eastéuropean countries, on the
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other hand, separate averages were used for thesmstintry groups and based
on the last observation only, 2007, to account tfo falling time trend.
Regarding the choice of a monetary aggregate wewothe arguments of
Breusch (2005a) in using a relatively broad aggeeg#M2, in our base
simulation. Consistent with the ongoing substitutod plastic cards for currency
Breusch (2005a) argued that the work currency doesicome generation
should not be exaggerated. In addition, the mistidemce of the SE in
industrial countries typically finds ratios to G@Pnot more than a few percent
of GDP. This is relatively low when compared witbnge macroeconomic
estimates, such as those of Schneider et al. (2040¢h are often even above
15% of GDP only due to an assumed relatively higloaity. In these very large
estimates the exact velocity assumption is neidxgfained, nor it is said how
the large country differences in velocities are sthed so as to avoid huge
differences in the estimates when using countrgifipevelocities. Overall, it is
much harder to defend a relatively high velocitsirtha relatively low one such
as that of M2 averaged over a range of similar tes Hence, our velocity
values in the baseline simulation of Table 3 arerages of 2007 for industrial

countries (3.5) and for developing countries inglgcEastern Europe (5.3).

In order to demonstrate the sensitivity of the ltssto the velocity assumption
we also used the income velocity of MAor the two country groups and the

year 2007 the average M1 velocities were 9.0 and, t1@spectively.

4 Results

The estimates of the relative size of the shadam@ny as a percentage share
of GDP are reported in Table 3. It contains threafpestimates: an average

over the whole period and the estimates for 20@R28006. In addition, for the



14

latter two years the estimates are decomposedhst@ffects of the individual
contributing factors.

The column under the heading “change” shows thection and magnitude of
the change of the size of shadow economy durin@ 20ugh 2006 in the 26
countries. The last three columns give results fratimer studies to allow a

comparison.

Owing to the data limitations we were able to paaEestimates only for 26
countries out of 38. The results stemming from estimations are described

below. As discussed later, though, they need toobsidered with great caution.

Firstly, the estimated size of the SE is consistatit the micro evidence, i.e.,
relatively moderate. The ranking of countries isisistent with that of other
studies: among the industrial countries above @eceae, for instance, Greece,
Italy, and Portugal. Below average are some Scandin countries and the
USA. On the other hand, Eastern European courttiaee relatively high SEs
between 4% and 6% of official GDP, where Bulgariad aRomania are,
however, missing due to a lack of data. Turkey, clwhis the only other

developing country, has an estimated SE of somebdiatv 10% of GDP.

Secondly, another noteworthy result is that thet&teled to decrease in recent
years prior to the financial crisis in the industicountries (except Portugal and
Spain), whereas it increased somewhat in the exam@merging economies

(except Slovakia).

Let us consider, for example, the case of GermAngording to our estimates,
in 2002, the ratio of the German shadow economihéolegal economy was
3.1% and thus Germany occupied tier@k among the OECD countries, if the
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indicator is ranked in the ascending order. In 2008ecreased to about 1.5%
and remained at the same rank as before. Over kimdewperiod its average
value was 2.3% and thus almost 1.5 times smallen the average shadow
economy size for all 26 countries over the wholeigae In both years, an
insufficient integrity of the legal system made thgest contribution to the size
of shadow economy. In addition, in 2002 the twoeotimain contributors were:
labor market regulations, business freedom, andtaden measure as the ratio
of axes on goods and services to GDP. By 2006integrity of legal system
deteriorated causing an increase in the Germaroshadonomy. However, this
adverse effect was more than compensated by therilogvof taxes as well as

by improvements in labor market regulations andriass freedom.

Thirdly, for some countries, e.g., Austria, Canadad Norway, a relative
decrease in the size of the shadow economy is targe, approaching 100%.
However, this apparently huge decline can be expthibby a low base effect,
since in 2002 the size of the shadow economy fesdhcountries was already
very small. Therefore, for Austria a change fror8%.to 0.1%, that is, 1.7

percentage points, represents a 93.6% decline.

It should be stressed that the estimates of théoshaconomy are very sensitive
to the assumed income velocity of currency usedshadow economic
transactions. There are two aspects of this assomptelocity is defined as
GDP divided by a monetary aggregate. Hence, thgetathe used monetary
aggregate, the larger will be both velocity and eésgémated size of the shadow
economy. But velocities between countries are veifferent without an
apparent explanation, and also they are sensditlgetused monetary aggregate.
For the simulations shown in Table 3 the monetggregate chosen was that of
M1, a relatively narrow definition yielding a relsly high velocity.

Considering that currency and demand deposits le@geand less importance in
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“financing” GDP one could also argue for a largggr@gate that would yield
lower estimates of the size of the shadow econaddence, it needs to be
stressed that these results are only indicativeerGthe large differences of
velocities between countries, two averages werd:U&é& for the industrialized
countries and 5.3 for the developing and transitonntries. In other words, if
one would not use averages, the estimated sizeeoc$ttadow economy would
largely swing from country to country only due tdfefences in currency

velocities.

However, given that the lowest velocity of circudat for the industrialized
countries is 1.48 and the highest is 10.85, thenattd size of the shadow
economy varies significantly. For example, for Gany the estimate varies
between 1.0% and 7.0%, whereas for the USA it sdvetween 0.6% and 4.1%.
Thus, one has to choose the velocity of money laticun very careful in order
to arrive at plausible absolute estimates of tlalstv economy. The ranking of
the countries would remain stable, provided that ¥hlue of the velocity of
circulation taken to estimate the shadow economgsdaoot vary across

countries.

5 Concluding remarks

In this paper, using the panel-data techniques stiemated the size of shadow
economy in 38 OECD member states. Our results werapared to the
estimates obtained by Thiel3en (2010) using crod#seregressions as well as
the estimates of Schneider et al. (2010), who tise$1imic approach, for 2002
and 2006. The first observation is that our esesare usually somewhat lower
than the alternative estimates. However, our atstraltive estimates of shadow

economy are quite well correlated — the correspundorrelation coefficients
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lie between 0.63 and 0.65. The only exception is estimates for 2002 and
those of Schneider et al. (2010) for 2002, for Wwhécvery low correlation is

observed.

We find that the estimates of the size of the shadoonomy are very sensitive
to the assumption on the velocity of money cirgafat It is shown that the
micro- and macroeconomic evidence are consisteatratatively low velocity
of money circulation and that the latter can be Imbetter defended than a high

velocity.
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Table 1. Descriptive statistics
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Short Description Source Minimu Mean MedianMaximu CV

name m m

c_m2 Currency / M2 ratio IFS 10.00 96.76 77.00 @02. 0.72

gdprpppc | Real per-capita GDP at 2000 PPROECD -0.38 0.03 0.03 0.12 1.47
uUsD

defgdp GDP deflator, market prices OECD -0.02 0.090.03 2.35 2.66

ner Non-employed people as a fractiofLabor Forc¢ 15.00 34.41 35.00 100.00 0.26
working age population (unemploy¢survey
+ inactive working age
people)/working age people

deurol Dummy for introduction of euro in [Own 0.00 0.06 0.00 1.00 4.00
EMU countries

ca Motor vehicle theft rate per 100,00@urostat 0.49 306.70 237.64 1035.3D.77
population

tgsgdp Taxes on goods and services OECD 3.97 11.06.43 17.57 0.26

whbgc Control of corruption, World Bank -0.76 1.21 1.34 2.60 0.73
(higher value means less corruptiof@overnance

Indicators

f2d Integrity of the legal system Fraser 3.33 8.71 9.65 10.00 0.18
(higher value means better quality)Institute

f5j Labor market regulations Fraser 2.49 5.19 5.04 8.33 0.25
(higher value means more freedomnstitute

hbf Business freedom Heritage 55.00 7548 70.00 100.00 0.14
(higher value means more freedomiroundation

m2_gdp | M2/ GDP ratio n’[ Own 0.17 0.76 0.63 3.78 0.69
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Table 2. Estimation results of panel models

Basic model Model 1 Model 2 Model 3 Model 4
digdprpppc 178.629%*  109.822  244.494** 238.946** 219.817***
(Annual difference of real per capita incorpe) 44.788 68.352 56.014 62.853 74.708
didefgdp 76.156%** -27.927 59.723** 101.380*** 2817
(Annual difference of GDP deflator) 17.753 -28.109 23.459 -23.745 30.045
deurol -6.779** -5.712** -10.037**  -9.848*** -5.63*
(Dummy Euro introd. in EMU countries) -2.898 -2166 -2.888 -2.771 -2.625
ner 2.082*** 1.889** 1.628*** 2.645%** 2.236***
(Non-employment rate) 0.391 0.754 0.561 0.562 0.823
ca 0.023** 0.044*** 0.040**
(Auto theft rate; proxy for crime; Crime) 0.011 -0.014 -0.016
hbf -0.201 -0.258* -0.261* -0.152
(Administrative burden; Adm. bur.) -0.136 -0.134 0.142 -0.149
f5j -1.889 -4.321** -2.033 -2.274
(Labor market regulations, LMR) -1.658 -1.803 3n7 -1.688
tgsgdp 2.177 2.701* 2.605* 4.198*
(Taxes on goods and services;
proxy for tax burden; Tax bur.) 1.619 1.516 1.533 2.137
whbgc -4.621 0.37
(Control of corruption;
proxy for quality of government; Gov. quaj.) -7.016 -7.44
f2d -1.779 -2.617**
(Integrity of the legal system;
proxy for quality of public services; PS qugl.) -1.171 -1.307
R® 0.26 0.36 0.37 0.49 0.45
N 336 178 222 195 150

Note: entries in smaller font below the coefficiestimates are standard errors.
Source: authors’ calculations.
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Table 3. Estimated size of shadow economy with contribution of specific factors, per centage share of GDP

ThielRen [Schneider et al. (2010),
2002 2006 Change 1/(2010) Tables 3.3.3 and 3.3.4
tgsgdp whgc f2d 5 hbf Tgsgdp whgc f2d f5j hbf
Average Total Tax burd. Govt. qual. PS qual. LMR  Adm.burd| Total Taxburd. Govt. qual. PS qual. LMR  Adm. burd % scenario || 2002 2006
Australia 19 25 1.82 0.00 0.00 0.47 0.23 1.6 1.01 0.00 0.62 0.00 0.00 -34.4 14.6 15.6
Austria 13 18 0.89 0.00 0.00 0.50 0.43 0.1 0.12 .000 0.00 0.04 0.00 -93.6 16 9.7 10.5
Belgium 35 3.3 0.12 0.00 1.47 0.54 1.14 2.6 0.70 0.04 1.74 0.04 0.12 -22.4 29 22.8 24.4
Bulgaria - - - - - - 37.1 39.4
Canada 2.6 4.3 2.44 -0.04 0.00 0.89 0.9y 0.5 0.58 0.04- 0.00 0.00 0.00 -87.3 2.4 16.4] 17.5
Cyprus - - - - -
Czech Republic 4.7 44 0.00 -0.04 1.60 111 1.6P 6 4. 058 -0.04 1.65 0.00 245 5.1 18.4 19.3
Denmark 22 24 0.81 0.00 0.00 124 0.39 15 132 000 0.00 0.00 0.19 -38.1 0.3 19.0 194
Estonia 38.8 39.6
Finland 15 0.9 0.39 0.00 0.00 0.27 0.27 0.5 047 .000 0.00 0.08 0.00 -45.8 0.8 18.8 19.3
France 1.6 1.6 0.23 0.00 0.70 0.19 0.43 1.0 0.16 00 0. 0.81 0.00 0.00 -39.0 1.3 15.6 16.7
Germany 2.3 3.1 0.58 0.00 1.01 0.81 0.7 1.5 0.39 0.04- 1.16 0.00 0.00 -51.3 2.3 16.1 16.8
Greece 5.6 5.1 1.40 0.00 3.14 0.43 0.12 24 0.54 .04-0 1.94 0.00 0.00 -51.9 3.3 29.8 30.8
Hungary 4.4 3.6 0.00 0.00 2.14 0.94 0.5§ 3.9 0.04 .000 2.45 0.76 0.62 7.4 24.8 25.3
Iceland 12 16.4 17.0
Ireland 3.2 11 0.12 -0.04 0.00 0.58 0.35 11 0.97 -0.04 0.00 0.19 0.00 74 3.6 16.0 17.1
ltaly 2.6 1.7 0.39 0.00 0.00 0.97 0.39 21 0.16 040. 1.74 0.00 0.19 17.8 3.9 27.4 28.9
Japan 7.7 12.0 3.99 -0.08 3.22 2.56 2.3y - - 5.7 10.6 11.9
Korea - - - - - 3.9 28.4 29.6
Latvia --- - - 40.3 42.8
Lithuania - - --- - - - 314 32.9
Luxembourg 2.3 2.3 1.98 0.00 0.00 0.35 0.0 1.7 213 0.00 0.00 0.19 0.23 -26.7 1.8 9.9 10.4
Malta -
Mexico 315 32.6
Netherlands 2.3 25 0.66 0.00 0.00 1.01 0.85 16 591. -0.04 0.00 0.00 0.04 -35.4 3.6 13.1 13.6
New Zealand 2.3 2.8 0.54 0.00 0.00 1.55 0.7 16 50 0. 0.00 0.78 0.31 0.00 -42.3 12.9 13.8
Norway 2.7 24 1.09 0.00 0.00 0.70 0.62 0.00 0.00 .000 0.00 0.00 0.00 -100.0 1.7 19.1 20.6
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Table 3 concluded

ThieBen
(2010), |Schneider et al. (2010),
2002 2006 Chande | scenario I| Tables 3.3.3 and 3.3.4
Average Total tgsgdp wbgc fad f5j hbf Total tgsgdp wbgc fad f5j hbf % 2002 2006
Poland 4.6 5.8 3.12 0.00 1.96 0.76 0.00 6.2 4.05 -0.04 516 0.00 0.53 6.9 27.4 28.1
Portugal 4.1 4.3 1.36 -0.04 1.40 1.16 0.43 5.7 3.22 -0.08 1.47 0.78 0.27 315 34 24.1 24.7
Romania - - - - - - 35.4 36.7
Slovak Republic 5.7 5.7 0.27 -0.04 2.94 1.74 0.76 1 4 0.62 0.00 2.72 0.00 0.76 -27.6) 5.3 19.7 20.5
Slovenia - 27.0 28.0
Spain 3.4 3.1 1.05 0.00 1.09 0.62 0.35 3.6 1.43 04-0. 1.36 0.78 0.04 15.0 2.7 22.8 23.4
Sweden 1.4 1.7 0.62 0.00 0.00 0.43 0.66 0.7 0.66 00 O. 0.00 0.00 0.00 -61.4 15 19.7 20.6
Switzerland 16 8.6 8.6
Turkey 5.6 8.6 6.24 -0.04 0.94 0.45 0.98 9.2 6.99 .000 0.49 1.16 0.62 7.8 3.1 31.3 329
UK 2.6 2.8 1.24 0.00 0.00 0.70 0.89 1.9 0.23 -0.04 1.05 0.04 0.62 -31.9 3.0 12.7 13.7
USA 1.3 2.1 0.04 0.00 1.12 0.62 0.31 1.2 0.08 -0.04 1.20 0.04 0.00 -41.8 2.6 8.7 9.3
Note:

! Change 2006 over 2002 in percent.
Source: authors’ calculations.



