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Size and causes of the underground economy in Spain:

A correction of therecord and new evidence from the M CDR approach

1 Introduction

The size, scope and impact of the underground esghare among the top issues of the
political and economic policy debates in Spain.haligh these debates are fuelled by the
current economic situation of Spain, the day to gagsence of underground economy
activities in most people’s social environment alsatributes to an increasing awareness.

From a scientific point of view, however, any arsadyof the size, scope and impact of the
underground economy is faced with severe data @noblbecause underground activities are
not recorded and anyone engaged in such activi@ssa strong incentive to hide them.
Therefore, economists have developed a variety efthads to estimate the size of the
underground economy and some of them are discuss&thneider and Enste (2000),
Kazemier (2006), Pickhardt and Shinnick (2008) da# (2011).

Yet, the most frequently applied approaches, thdtipMe-Indicators-Multiple-Causes
(MIMIC) method and the currency demand method [@ltter is often used as an input for the
MIMIC approach, see Giles 1999), have been heavilicized on econometric grounds by
Breusch (2005a,b,c,d). In addition, Ahumada et(2007) have shown that the currency
demand method produces coherent estimates onheifdng run income elasticity of the
demand for currency is equal to unity. A condittbat is not fulfilled for various published
estimates. Moreover, Ahumada et al. (2008) havevshbat if the lagged dependent variable
is used in currency demand estimations, calculatagdinal values of the size of the
underground economy requires a known initial vaiithe size of the underground economy.

Again, in a number of relevant published estimatessuch initial value was used. To this

! We use the term ‘underground economy’ interchabiyeaith terms such as shadow economy, hidden
economy, black economy, etc. (see Kazemier 20@&hBidt and Sarda 2011).
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extent, many estimates of the size of the undergt@conomy have produced faulty figures
and, therefore, have provided misleading infornmatio the public, to politicians and law
makers.

The purpose of this paper is to address this igstieree ways. First, we review existing
estimates of the size of the Spanish undergrouadagoy. Second, we apply the Ahumada et
al. (2007) correction to relevant estimates. Thiwk apply a rather simple calculation
method, the modified-cash-deposits-ratio (MCDR)rapph, which was recently developed
by Pickhardt and Sarda (2011) and which is not estibfo the critique of Breusch
(2005a,b,c,d) and Ahumada et al. (2008, 2007). Mare we extend the MCDR approach by
incorporating an analysis of possible causes oértgrdund economy activities. Among other
things, we show that the MCDR approach allows é&producing various existing estimates
of the Spanish underground economy, that somequislyi published estimates are untenable
with respect to the size of the latter and/or ¥slation over time, and that the Spanish
underground economy is predominantly caused byrlabarket aspects, macroeconomic
issues and illicit activities, rather than justtax pressure. These findings allow us to draw
some comprehensive and unprecedented policy cooclidor combating the Spanish
underground economy.

The paper is structured as follows. In the nextiseave deal with the size of the Spanish
underground economy. First, we briefly review poexa estimations. We then employ the
Ahumada et al. (2007) correction procedure to soimihese estimates. Eventually, we use
the MCDR approach for calculating the size of tpar8sh underground economy. In section
three we compare and contrast our findings witlviptes estimates, provide an analysis of
possible causes of the Spanish underground econ@ng offer some policy

recommendations. The final section concludes.



2 Size and Evolution of the Spanish Under ground Economy

Estimates of the size of the underground econom$pain have been conducted since the
1980s by various researchers. However, almostf @éHemn have used the monetary approach
in one way or another. The latter is an indirectrmaased method that rests on the quantity
theory of money and was pioneered by Cagan (1988p. decades later, Gutmann (1977)
developed a simple non-econometric calculation gutace based on the monetary approach
and applied it to U.S. data. In contrast, Feiger@9Kloviand (1980, 1984), Tanzi (1980,
1982, 1983), Bhattacharyya (1990), and Escobedo Madleén (1991) have developed
variants of the monetary approach that are alldasean econometrically estimated money
demand equation. Therefore, these variants of tbeetary method are also known as
variants of the currency or money demand method.

Moreover, as noted, results derived from a monetathod are often used as a calibration
input for MIMIC estimations. This is because theMIIC method, which was first applied to
underground economy estimations by Frey and We@&3)l, just generates relative estimates,
so that the MIMIC index must be calibrated with enbhmark value taken from another
source in order to get cardinal values of the sizéhe underground economy (e.g. see Giles
1999, F373; Schneider and Enste 2000). Apart fioennionetary approach and the MIMIC
approach, there are a number of alternative methodsestimating the size of the
underground economy, which are reviewed, amongrsthey Schneider and Enste (2000),

Kazemier (2006) or Adair (2011).

21  PreviousEstimates
The first estimates of the Spanish underground @ogrnwere conducted by Lafuente Félez
(1980), using the Tanzi method and by Molté Calt880), using the Gutmann method.

However, both authors derive a percentage valuiésdize for just one year, 22.9 percent
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(1978) and one percent (1976), respectively. Séweénar authors have also contributed some
evidence for selected years (see Table 1, colunmr).Va

A time series of the size of the Spanish undergitoeconomy is provided by several
authors who use different variants of the monetasthod. For example, Escobedo and
Mauledn (1991), Mauledén and Sarda (1997), Gomen#intand Alafion-Pardo (2004), and
Arrazola et al. (2011) all apply the Escobedo anduldn (1991) method. The MIMIC
approach is used by Alafion-Pardo and Gomez-Ant(#005), who calibrate their MIMIC
model with the 1980 value and the 1980-1981 groratle of the underground economy
according to Gomez-Antonio and Alafidn-Pardo (200®8I’Anno et al. (2007), essentially
do the same because they also calibrate their MiMHiglel with a 1980 value taken from
Alafién-Pardo and Gomez-Antonio (2005) or Gémez-Amtoand Alafidn-Pardo (2004).
Moreover, Weck-Hannemann et al. (1984), Schneid€&97a,b, 2010) and Feld and
Schneider (2010) also provide results for selegtats based on a MIMIC model, which is
calibrated with values taken from a currency demasethod. In contrast, Prado-Dominguez
(2004) offers a time series derived from usingThazi method and Gadea and Serrano-Sanz
(2002) and Serrano-Sanz et al. (1998) provide séuwene series that are based on the
Klovland (1980, 1984) method. Finally, Arrazola &t (2011) not only use the currency
demand method of Escobedo and Mauleén (1991), lsot the MIMIC method and an
electricity approach that is related to the metbbHscobedo and Mauleon (1991).

Hence, almost all available estimates of the sfzé@ Spanish underground economy are
based on a variant of the monetary approach. IneThbcolumns three to 14 (counted from
left to right) give an overview concerning thessules, where the size of the underground
economy is measured in percent of the official GIDBpection of Table 1 shows that most of
the estimates in columns three to 14 provide failbge values in several years, but not in all
of them. For example, during the period 1980-19@&%re most of the series overlap, the size

of the Spanish underground economy seems to hagedéabasically from about five percent
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of official GDP in 1980 to about 20 percent in thte 1989, although in some years there are
marked differences between the series. Also, duthigy period all estimates peak in 1989,
except those of Mauledn and Sarda (1997) and DeatitAet al. (2007).

To explain these and other differences in the tesule proceed with examining the
estimations in some detail. First, we considerrgsailts in columns three to seven (EM, MS,
GA, A+l, (A+2)), which are all obtained from a diteapplication of the Escobedo and
Mauledn (1991) variant of the currency demand nubtlexcept the A+2 profile, which is
obtained from an electricity demand method thattiserwise based on the Escobedo and
Mauledn (1991) method. The main advantage of thterlas that it does not require the
assumption of equal velocities of money circulationboth the legal and underground
economy, an assumption that is central to all othemsions of the monetary approach
mentioned above and, in fact, one of the most heaviticized assumptions regarding this
approach (e.g. see Thomas 1999). The major distaty@of this method is that it necessarily
mimics the evolution of the tax pressure variablerdime. Essentially, this means that any
underground economy profile obtained from applythg Escobedo and Mauledn (1991)
method cannot represent the evolution of the umdargl economy over time, unless it
accidentally coincides exactly with the developmafrthe tax pressure variable over tifie.
fact, this may be clarified by the equation fromiethan absolute value of the underground

economy is obtained (see Escobedo and Maule6n 199],

Yur=(a2/by) Ty, 1)

where Yy denotes the size of the underground economy iolatesterms,T is the tax

pressure variabley, is the coefficienbf the tax pressure variable, is the coefficient of the

2 Obviously the same is true if several pressuréabibes are used as this would just lead to an gndend
economy profile that represents a combination efpiofiles of these pressure variables.
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legal size of the econony andt is the time index. However, equation (1) applies/on
cases where cash in circulation and legal moneyeatinated separately. If just a single

estimation is used, equation (1) amounts to,

YUt a
—’:exp(a'3 EPF,t/al)_]-D_gPF,t' (2)
Yit 2]

wherePg; corresponds to the tax pressure varidhles is the coefficient of the tax pressure
variable andx; is the coefficient of the legal size of the ecogorh (see Mauledn and Sarda
1997, 126; Gémez-Antonio and Alafion-Pardo 2004,Al4fion-Pardo and Gomez-Antonio
2005, 1016). Hence, equations (1) and (2) makked#rc¢hat differences in the results shown
in columns three to six of Table 1 musteris paribuscome either from different values of
the coefficient ratio and, thus, from running tlstireation with different variables, but with
the same tax pressure variable and/or from choaosingfferent tax pressure variable. Put
differently, if the tax pressure variable is themsa but other variables in the estimated
equation differ,ceteris paribusthis would result in a different size of the urgteund
economy (i.e. a different rati@s/a,), but not in a different profile over time. We indlome
back to this issue in section three.

Next, we consider results shown in columns eiglit mme of Table 1 (AG and DGA).
These results indirectly rest on the Escobedo aadlébn (1991) variant because they are
both obtained from calibrating a mimic index withet1980 value of column GAThis
notwithstanding, the results in columns AG and D&#ow a rather different profile and
differ in most years, with up to 15 percentage f®iisee Table 1, 1997). Differences in the
calibration procedure, underlying mimic indices atiterefore, alternative specifications of

the MIMIC models explain these results. In thistes it seems worth noting that combining

3 As noted, Alafién-Pardo and Gémez de Antonio (2A@A9) have used, in addition, the growth ratehef t
underground economy during the period 1980-1981.
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the Escobedo and Mauleon (1991) variant with a MINHdex essentially solves the major
problem of the former with respect to its incapaot providing a profile that is independent
from the profile of the tax pressure variable (g8s® Pickhardt and Sarda 2006).

We now turn to columns 10 to 13 of Table 1 (P, GS8%2, SE+). These results all differ
with respect to the profile and they differ substdly with respect to the size of the
underground economy, if results from the Tanzi métfcolumn P) are compared to those
obtained from the Klovland method (columns GS1, G&2+). However, these estimates are
subject to a recently proposed correction proceduatk therefore, we refrain from any closer

inspection but turn to the Ahumada et al. (2007jesztion procedure.

2.2  Ahumadaet al. Correction Procedure
According to Ahumada et al. (2007), the currencynded method may produce coherent
estimates provided that the long run income eliggtamf the demand for currency, s#y
equals onef = 1* This condition is an implication of the assumptiafnequal velocities of
cash circulation in both the legal and undergroeoahomy. As noted, it is one of the crucial
assumptions on which the currency demand methad (esy. see Breusch 2005b, 396),
except the version developed by Escobedo and Mai91).

In addition, Ahumada et al. (2007) provide a carcgcprocedure, which can be applied if
the long run income elasticity of the demand farency differs from unityg # 1. In general,

the Ahumada et al. (2007, 368) correction is:

Y
Y )

3)

7\
;<||C-<|
N—

=
=

* The conditiong = 1 is generally required, except in the rathdikety case where the size of the underground
economy is exactly equal to the size of the legahemy (see Ahumada et al. 2007, 367).
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whereYy denotes the size of the underground economy iromelticurrencyy, denotes the

size of the legal economy in national currency,rdt® Y, /Y, denotes the faulty size of the
underground economy, the ratiy / Y, denotes the correct size of the underground economy

andg is the long run income elasticity, which is ditfat from unity.

Following Ahumada et al. (2007), we choose to airtbe Klovland based estimates of
Gadea and Serrano-Sanz (2002) and Serrano-SahZE98), which are shown in columns
GS1, GS2 and SE+ of Table 1, respectively. Theethmedels essentially differ with respect
to the model specifications. The long run incomasttity’s of the demand for currency
regarding these three models gfes= 1.68 (GS1)4, = 0.52 (GS2) ang; = 0.8 (SE+). Then,
if we consider the faulty size of the undergrousdreemy in a specific year, say 1980 (see

Table 1), which is Y, /Y, )1 = 0.0634 in the case of (GS1), application of y&Ids:

0.0634Y1%®) = 0.19362, which gives a corrected size of 19.&@ent of GDP for the Spanish

underground economy in 1980 (see Table 1, colun@®SA). Likewise, for the second model
we get (¥, /Y, ), = 0.0728, which yields: 0.0788°? = 0.006483, so that the corrected size
is 0.65 percent of GDP (see Table 1, column A-G&2) for the third model we get
(Y, /Y_)s = 0.0585, which yields: 0.0588® = 0.02877, so that the corrected size is 2.88

percent of GDP (see Table 1, column A-SE+). Coeckctalues for the entire period are
obtained in the same way and displayed in Tableolymns A-GS1, A-GS2 and A-SE+,
respectively.

Inspection of Table 1 shows that the correctedsstdeghe Spanish underground economy
are substantially different from the initially pigiled sizes.Moreover, because all three
corrected estimations are also subject to theqaetiof Ahumada et al. (2008), even the

corrected values may not give a good approximaifdhe Spanish underground economy. In

® Ahumada et al. (2007, 370) correct the estimatisathsen and Strom (1985, 24) for Norway, whichl$®
based on the Klovland method and find that theemted size of the underground economy is 1.51 pexfe
GDP in 1978, rather than 6.3 percent.
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this context it is worth noting again that the Arada et al. (2008, 2007) critique also applies
to the results of Prado-Dominguez (2004), colunwf Pable 1, which are obtained by using
the Tanzi version of currency demand method.

To summarize, inspection of Table 1 shows that yapglthe Ahumada et al. (2007)
correction procedure leads to a substantial inereathe variability of the results. Given that
these estimates are otherwise correct, the modeifgation seems to have a much larger
impact than initially though. Yet, even the coregtivalues may still be faulty according to
Ahumada et al. (2008) and Breusch (2005b,c). In ease, our brief review of existing
estimates demonstrates that there is some faultyraxed evidence concerning the size and
evolution of the underground economy in Spain. Ptssvays of addressing this issue
include developing and applying alternative methaslsvell as conducting plausibility tests.

Therefore, we proceed with applying the MCDR apphoa

23 TheMCDR Approach

The modified-cash-deposits-ratio (MCDR) approack vecently developed by Pickhardt and
Sarda (2011) with a view to address various isskiest, to circumvent econometrical and
mathematical criticism put forward by Breusch (2@0B,c,d) and Ahumada et al. (2007,
2008). Second, to include cash used in illicit esort activities, such as drug dealing, human
trafficking, etc., that are not caused by tax puessThird, to simplify plausibility testing with
respect to results obtained from other methodsrtRpto raise the level of transparency
regarding the estimation procedure.

Essentially, the MCDR approach is a modified versib the original Gutmann approach.
Formal representations and critical reviews of Garinis original approach are provided by
Thomas (1999, F382-F383), Feige (1989, 36-44), Blades (1982, 43), among others.
According to a central assumption of the originaltt®ann approach, agents in the legal

economy wish to maintain a constant proportioof cash holding€ and sight deposit®
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over time. However, despite some country speciffternces, agents in industrialized
countries apparently seem to have changed theferpreces over time toward a substantially
higher share of deposits. Thus, application of dhiginal Gutmann approach would now
generate negative values of the underground ecomomygny countries.

Therefore, Pickhardt and Sarda (2011, 149-150)nassimstead that “all currency in
circulation in the base yedty, represents the entire cash agents wish to ha@dyryear after
the base year for the set of legal transactiong pinefer to carry out in cash”. In addition, the
authors assume that all additional transactiorthenlegal economy are carried out via sight
deposits by using cheques, debit and credit catds, but continue to apply the remaining
assumptions of the original cash-deposit-ratio apgn. Thus, by definition, any cash
holdings in excess of those in the base year carfulbe attributed to the underground
economy. Subject to these assumptions, PickhamitSarda (2011, 150) show that using

Irving Fisher’s (1911) quantity theory of moneydsao:

Y = Yo, ()

with Co= Ct, andC; — G = Cy, t = 1, ..., Z and whereC; denotes currency in circulation
outside banks at the end of the yegay,denotes currency in circulation outside bankdat t
end of the base year or base period, here 1950denotes currency used for legal
transactionsCy denotes currency used for underground economgdrdions an®; denotes
sight deposits held by domestic non-banks (non-)&ishe end of the year.

Although this modification solves the major problehthe original cash-deposit-ratio
approach (i.e., negative results), Pickhardt anadl&§2011, 150-156) emphasize that all

criticism put forward with respect to the origifautmann approach applies to the modified
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version as well. This notwithstanding, they suggest apply further auxiliary modifications
that may to some extent address this criticism.

In particular, these auxiliary modifications arac{@Pardt and Sarda 2011, 153): “1) that
inflation may require increasing, over time to allow agents to carry out their preddrset of
cash transactions, 2) that changes in the sizeeopopulation may require to adjusover
time, 3) that a certain fraction & may be held abroad, 4) likewise, that a certaiativa of
Cimay be hoarded by national agents, 5) that the pumntd set of transactions, which agents
wish to carry out in cash, may change over time,efcample, due to the evolution of new
non-cash payment methods and facilities, 6) thatesproceeds from underground activities
may in fact be held as sight deposits, for exampéeause of money laundering or because
the illegal transactions did not involve any caglyrpents at all, so th&; may have to be
reduced accordingly tD.; in the denominator of (4) arid,; may have to be added @ in
the nominator, wittb; = D + Dy, 7) that the size of the underground economy noayhave
been close to zero in the base year or base period”

In the present paper we have addressed the first nwdifications (inflation and
population) and have forecast&d for the relevant period to bridge the gap causgdhle
Euro introduction (see appendix). Yet, we reframoni applying the third auxiliary
modification because we have no evidence that aotial amounts of Pesetas were held
outside Spain during the period under consideragioth we could not apply the remaining

modifications due to a lack of data. Given thasdlery modifications, (4) changes to (5),

FC, - PIC,,

=Y, 5
PIC,+D, " (5)
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Table 1. Size of the Spanish Underground Economy in Percent of GDP

A A A
S2 Year EM MS GA A+l A+2 AG DGA P GS1 GS2 SE+ Var.GS1 GS2 SE+
0.00 1960 2.%
3.06 1961
6.39 1962
7.75 1963
10.01 1964 18.21 3.60 5.86 6.46 13.820.43 3.26
10.02 1965 1791 37 56 6.14 14.05 0.39 3.06
13.00 1966 1756 38 6.0 6.18 14.28 0.45 3.08
14.68 1967 1665 3.8 56 5.90 14.28 0.39 2.91
15.35 1968 1.7 16.03 3.0 45 5.05 12.40 0.26 2.39
16.93 1969 16 1515 3.0 4.1 458 12.40 0.21 2.12
17.57 1970 1.8 1558 3.03 4.57 4.40 12.480.26 2.02
16.04 1971 26 1419 26 3.6 3.85 11.39 0.17 1.71
15.29 1972 39 1299 23 34 359 10.59 0.15 1.56
14.68 1973 12.3 45 1269 23 35 345 10.59 0.16 1.49
14.12 1974 12.6 42 1316 23 3.2 334 10.59 0.13 1.43
13.78 1975 14.4 5.3 12.61 2.85 3.67 3.70 12.030.17 1.62
13.28 1976 15.3 88 7.6 1237 30 38 373 1.0 12.40 0.19 1.64
14.27 1977 16.5 10.3 87 13.06 3.8 58 392 6.8 1428 042 1.74
15.16 1978 17.6 11.7 106 1331 40 6.5 4.32 22.9 14.72 0.52 1.97
13.72 1979 185 13.0 12.1 1382 49 7.0 5.80 16.61 0.60 2.85
13.48 1980 3.7 17.9 155 11.69 11.69 14.0 15.1 14.26 6.34 7.28 5.85 19.360.65 2.88
12.90 1981 5.2 17.9 16.7 12.25 12.50 154 18.1 1433 57 6.4 5.89 18.17 0.51 2.90
13.76 1982 6.8 17.1 16.3 12.68 12.69 15.2 204 1496 53 56 5.63 17.40 0.39 2.74
13.88 1983 9.1 17.1 16.5 13.40 13.94 16.1 226 1550 6.0 7.5 6.80 18.74 0.69 3.47
13.92 1984 10.7 16.2 16.7 12.32 14.17 15.3 242 16.15 83 8.3 7.39 22.73 0.83 3.85
14.35 1985 13.0 15.7 17.2 11.67 14.93 14.9 27.2 1691 8.94 950 8.45 23.761.08 4.56
15.99 1986 14.6 15.5 18.7 9.51 1584154 28.7 1734 96 85 7.98 24.79 0.87 4.24
17.46 1987 16.9 15.7 185 13.96 17.02 15.9 28.7 17.59 145 14.3 10.41 31.68 2.37 5.91
19.97 1988 18.5 15.7 18.4 13.94 17.11 15.7 26.4 18.40 158 16.7 11.44 33.34 3.20 6.65
22.85 1989 20.8 15.9 18.9 17.85 18.27 16.5 24.9 19.86 19.2 21.6 13.69 37.44 5.25 8.33
24.52 1990 16.2 19.8 17.92 18.13 17.2 245 1950 16.1 16.5 12.46 16.1 33.72 3.13 7.40
30.90 1991 16.7 19.9 18.31 18.32 18.0 24.2 21.05 156 16.5 13.64 33.09 3.13 8.29
35.03 1992 18.0 19.4 19.62 18.99 19.0 26.8 24.75 20.02 18.88 15.42 38.39 4.05 9.66
37.84 1993 18.4 20.1 19.61 18.35 18.9 28.7 25.38 21.6 20.1 14.15 40.16 4.57 8.68
40.43 1994 17.8 20.2 18.49 18.38 17.8 32.5 25.58 19.9 17.0 13.97 22.3 38.25 3.31 8.54
41.64 1995 16.4 20.1 17.31 17.91 16.8 31.2 26.92 18.92 17.36 14.13 22.4 37.12 3.45 8.66
41.15 1996 16.8 20.0 16.69 17.76 16.1 30.9 26.33 183 17.4 36.39 3.46
37.59 1997 20.1 18.05 18.40 159 30.9 24.29 184 175 36.51 3.50
30.67 1998 21.2 17.92 18.62 15.3 29.4 21.79 18.91 16.79 231 37.11 3.23
30.64 1999 20.7 18.73 19.22 155 28.7 19.15
26.26 2000 20.9 19.03 19.25 159 26.2 18.46 22.7
22.96 2001 19.22 18.97 16.4 25.7 17.75
21.44 2002 20.16 19.22 18.2 26.3 22.8
19.82 2003 20.05 19.24 26.4 22.2
18.17 2004 20.85 19.54 21.9
15.55 2005 22.64 20.26 21.3
13.46 2006 24.46 20.86 20.2
14.48 2007 26.37 21.23 19.3
17.76 2008 21.29 18.47 18.7
21.07 2009 19.5

2010 19.8

Note: All values show the size of the Spanish wgrdand economy in percent of legal GDP

according to the various authors, except in colupmar. S2 represents the size of the Spanish
underground economy according to the MCDR approaduation (5), own calculations. EM denotes

values of Escobedo and Mauledn (1991, 119). MStden@lues of Mauleon and Sarda (1997, 128).
GA denotes values of Gémez-Antonio and Alaion-P@aa4, 17). A+1 and A+2 denote values from

Arrazola et al. (2011, 93), where A+1 refers to twerency demand model and A+2 to the electricity
model. AG denotes values by Alafién-Pardo and G@mnémio (2005, 1020). DGA denotes values of
DellAnno et al. (2007, Table 6, 69, for years 199095, and 2000, with the remaining values read
from Fig. 4, 68, which are, therefore, denotedtai¢s). P denotes values of Prado-Dominguez (2004,
440). GS1 and GS2 denote values of Gadea and $efanz (2002, for years 1964, 1970, 1975,
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1980, 1985, 1992, 1995 and 1998 from Table 4, &llfther values are read from Figure 4, 515,
with respect to DIR2 (GS1) and DIR2 with neitheNDV nor PDP variables (GS2). SE+ denotes
values of Serrano-Sanz et al. (1998, 32). Var. tlenealues by various authors: W denotes values of
Weck-Hannemann et al. (1984), cf. Schneider (19893a1997b, 140), where 6.5 actually refers to
1978, M denotes Molté Calvo (1980, 51), L denotfsiente Félez (1980, 590), R denotes Schneider
(1997b, 149), | denoteBeld and Schneider (2010, 134), where the values repredentaverage
between the selected year and the previous onewathdrespect to 2003 to 2010 values are taken
from Schneider (2010, 3)). A-GS1, A-GS2 and A-S&rote the Ahumada et al. (2007) correction
applied to the values of GS1, GS2 and SE+, respgtilown calculations).Underlined numbers
indicate the peak of the series and numbers siglios denote that these numbers were read from
figures.

Figure 1. Size of the Underground Economy in Spain (S2) and Ger many (G3) in

Per cent of GDP based on MCDR approach

45,00
40.00 /"\\
35,00

S2 ===aG3

Note: S2 profile, own calculations. G3 profile abted from Pickhardt and Sarda (2011, 151-

152).

where FC denotes forecasted currency in circulation outdideks andPIC, denotes
population and inflation adjusted values@f Hence, according to (5) it is assumed that on

average agents wish to hold a constant real curriendget to carry out their preferred set of
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legal transactions in cash. Of course, the quatits made by Pickhardt and Sarda (2011,
155-156) with respect to this notion, the changethe statistics of sight deposits due to the
Euro introduction and regarding the base year apphg as well. Then, application of (5) to
the Spanish data set yields the size of the Spamslerground economy according to the
MCDR approach, which is displayed in column S2 ablgé 1. In Figure 1 we display and
contrast the Spanish underground economy profilei82the German underground economy
profile G3, which Pickhardt and Sarda (2011) haafewdated using the MCDR approath.
Although the same approach and the same period heee used the two profiles differ
remarkably, with the German profile being alwaykbbethe Spanish one.

To summarize, by applying the MCDR approach to $Spae obtained underground
economy profile S2. Yet, despite the fact that @odal modifications are considered
necessary, relevant data is currently unavailabl¢éhat further quantitative adjustments are
impossible. Moreover, because these additionakanjents may have different signs, the sign
of the net effect is unpredictable. Therefore, 8% profile may represent a lower or upper
bound of the size of the cash using section oSgp@nish underground economy, or may even

represent a rough estimate of its true size in passible other influences balance.

3 Causes of the Spanish Underground Economy

As noted elsewhere, an inconvenience of the MCDRrageh is its inability to explain
possible causes of the underground economy. Toessldhis issue, we now extend the
MCDR approach by exposing the S2 profile to an eowgtrical estimation procedure.
However, we first use a simple correlations tedutther examine the profiles of the Spanish

underground economy, as summarized in Table 1.

® Given some Deutsch-Mark specific circumstances@eman G3 profile, rather than the G2 profile,idtidoe
compared with the Spanish S2 profilalso, in Table 1 we directly display the S2 profile, bubt the
corresponding auxiliary profiles SO, SO_2, S1,raPickhardt and Sarda (2011, 151, Table 2, |.Hv&oyeover,
as noted in Pickhardt and Sarda (2011), duringpéhreod 1987 to 1991 the G3 profile is not entiratiributable
to the underground economy.
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3.1 SimpleCorreations
Inspection of Table 1 shows that the MCDR approattbws for obtaining the largest
available times series regarding the size of trenish underground economy. Moreover, the
peak of the S2 profile and various values of thep&#ile by and large coincide with those
obtained by several other researchers using diffemgethods. In fact, this observation is
confirmed by the correlation coefficients shownTable 2 with respect to S2 and some other
profiles of the Spanish underground economy, irti@dar, the one obtained by Prado-
Dominguez (2004) and the Ahumada et al. correct@ldes of Gadea and Serrano-Sanz
(2002), Tables 1 and 2, columns P and A-GS1, réispéc

Yet, the prime purpose of the correlations testivshm Table 2 is to further investigate the
assertion of section 2.1 that the Escobedo andédaul1991) methodecessarily mimics the
evolution of the tax pressure variable over tinmspkection of Table 2, columns EM and A+2,
reveal that these two profiles almost exactly madtah profile of the TTOT variable (total
taxes over GDP) , witR® = 0.99. Hence, we can safely rule out that theseprofiles, EM
and A+2, represent the evolution of the Spanishetgrdund economy during the relevant
period of time.

Essentially the same is true for the remainingdhpeofiles that rest on the Escobedo and
Mauledn (1991) method, which are profiles MS, GAd &+1 of Table 1. However, in two of
these cases, GA and A+1, Table 2 cannot give a cldaresult because the profiles are not
obtained from a single fiscal pressure variableth@ case of GA it is a relative pressure
variable composed of the marginal over the avetaigé tax rate and in the case of A+1 itis a
combination of two variables, total taxes over GOFOT) plus a variable that captures the
fiscal structure, i.e., the percentage of inditastes over total taxes. Regarding the case of
MS, it is actually a single tax pressure variatie, average value of social security payments,
but there are obviously differences in the datawstt respect to the variable TCSS (social

security contributions over GDP). Arrazola et 2011, 33) support this view because in their
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own model specifications the variable TCSS is nesatistically significant. Yet, with =
0.67, the variable TCSS is still more correlatethwhe MS profile than any other variable
listed in Table 2.

Furthermore, in the case of EM the authors claiat they have used two tax pressure
variables in their estimation procedure, indireotels over GDP (TIND) and direct taxes over
GDP (TDIR). Yet, results of the correlations tastTiable 2 suggest that either the variable
direct taxes includes social security taxes (TCS8)hat TIND + (TDIR + TCSS) = TTOT
holds, or that effectively the TTOT variable wagdisTo this extent the correlations test not
only supports our claim that the Escobedo and Meul@991) method is unsuitable for an
analysis of the evolution of the underground econdoat it also reveals some irregularities
with respect to the EM and MS profiles shown in[&ah This notwithstanding, the Escobedo
and Mauledn (1991) method may still be useful fotaming a single value of the size of the
underground economy in a specific year, which ntegntbe used for calibrating a MIMIC
index as in Alafion-Pardo and Goémez-Antonio (20fis)example.

Finally, it is worth noting that all profiles of ¢hSpanish underground economy shown in
Table 2 are highly correlated with just a singbe paessure variable, except profiles P and S2.
In particular, the profiles MS and AG show the tlaghcorrelation with the TCSS variable,
profiles A+1, GS1, GS2, and SE+ with the TDIR vhléa none of the profiles with the TIND
variable and the profiles EM, GA, A+2, and DGA withe TTOT variable. Therefore, it
seems that these underground economy profiles nthmigrofiles of a tax pressure variable
to a large extent and, thus, may not provide ridiglvidence with respect to the evolution of
the Spanish underground economy. In this contagtatso worth noting that the S2 profile is
not even moderately correlated with any of thealkdds, FCR® = 0.32), PIC & = 0.25) or D

(R? = 0.05), which were used according to (5) for ekiting the S2 profile.



Table 2: Correlation Coefficients

S2 EM MS GA A+l A+2 AG DGA P GS1 GS2 SE+ A-GS1 A-GS2 A-SE+
S2 1.0000 0.8964 0.3266 0.8188 0.2124 0.3657 0.5962 0.6548 0.9033 0.8726 0.8297 0.8380 0.8455 0.8374 0.8541
R 1.00 0.80 011 067 005 013 036 043 082 076690 0.70 0.71 0.70 0.73

GDPr 0.4901 0.9531 0.3923 0.9192 0.8959 0.8244 0.5630 0.7881 0.5949 0.8874 0.8530 0.7933 0.8908 0.8301 0.8001
R 024 091 015 084 080 068 032 062 035 079730 063 079 069 0.64
CF 0.6731 0.9809 0.4770 0.9442 0.7442 0.9542 0.5997 0.8099 0.9079 0.8494 0.8126 0.7429 0.8662 0.7744 0.7432
R 045 0.96 023 089 055 091 036 066 __08dD72 066 055 075 060 0.55
TCSS 0.4513 -0.1204 0.8194 0.6041 0.7972 0.6968 0.8993 0.9051 0.4603 0.7022 0.6803 0.6223 0.7307 0.6302 0.6182
R 020 001 _067 036 064 049 _0.81 082 021 049 046 039 053 040 0.38
TDIR 0.5168 0.9383 0.4099 0.9110 0.9550 0.9670 0.8177 0.9218 0.7628 0.9617 0.9563 0.9390 0.9734 0.9252 0.9365
R 0.27 0.88 017 083 _091 094 067 085 058 _092091 088 09 0.8 0.88
TIND 0.6013 0.9570 0.1424 0.8945 0.6096 0.9086 0.7290 0.8532 0.7940 0.9148 0.8996 0.9126 0.9208 0.8698 0.9063
R 036 0.92 002 080 037 082 053 073 063 084810 083 085 076 0.82
TTOT 0.5559 0.9955 0.4389 0.9490 0.8855 0.9999 0.8383 0.9529 0.7257 0.9374 0.9217 0.9005 0.9546 0.8811 0.8960
RF 031 099 019 090 078 099 070 091 053 088 085 081 091 0.78 0.80
ID 0.6775 0.5202 0.3950 0.8085 0.7882 0.8031 0.6213 0.7432 0.8171 0.8709 0.8196 0.8345 0.8535 0.8170 0.8463
R 046 0.27 016 065 062 065 039 055 067 076670 070 0.73 067 0.72
ISE -0.569 -0.154 -0.696-0.809 0.055 -0.192-0.814 -0.938 -0.516 -0.759 -0.725 -0.657 -0.788 -0.670 -0.664
R 0.32 0.02 049 065 000 004 066 088 027 058530 043 062 045 044
U 0.6946 0.8053 0.4323 0.6439 0.7589 0.9744 0.7510 -0.165 0.0985 0.8937 0.8524 0.8339 0.9159 0.8006 0.8256
R° 048 0.65 019 042 058 09 056 003 001 080730 070 084 064 0.68
UR 0.7127 0.6717 0.4465 0.3323 -0.534 -0.285 0.7025 0.9408 0.6845 0.8460 0.8063 0.7868 0.8754 0.7479 0.7761
R 051 045 020 011 029 008 049 089 047 0.72 0.6862 0.77 056 0.60
CL 0.4605 0.9573 0.0717 0.6518 0.6455 0.9114 0.6654 0.2787 0.6646 0.8290 0.8268 0.8047 0.8580 0.7718 0.7897
R 0.21 0.92 001 043 042 083 044 008 044 069680 065 074 060 0.62

Note: all values own calculations, columns S2 ttodgSE+ correspond to the underground economy leohown in Table 1. GRRRIenotes real GDRCF
denotes overall factor competitiveness, TCSS desoigial security contributions over GDP, TDIR d&sadirect taxes over GDP, TIND denotes indiregeta
over GDP, TTOT denotes total tax revenue over ADRienotes the index of drug crime related prisoh8E denotes index of self employed people, Idtden
the index of unemployment, UR denotes the unemettyrate, CL denotes labor force competitiveness Bnhdenotes the coefficient of determination.
underlined Rvalues denote peak values in the relevant column



3.2  Econometric Estimations

To proceed, we now extend the MCDR approach by sirgothe S2 profile to an OLS
estimation procedure. In particular, we use thep&#ile as the dependent variable and
choose the following explanatory variables.

The first class of variables which we select inelsideal gross domestic product (GIPP
and overall factor competitiveness (CF), to capthie macroeconomic performance of the
economy. The expected sign of the variable @BRifficult to predict and might depend on
both the structure and development stage of thal lagd underground economy under
consideration (e.g. see Schneider and Enste 200@ar$®-Sanz and Gadea 2005, 146).
However, in developed countries a negative sigihisfvariable is more likely. In contrast, an
increase in overall factor competitiveness is etgudo the leadceteris paribusto less
underground activities, so that a negative sigexEected here.

The second class of variables deals with tax presand we consider here just one
variable, total tax revenue over GDP (TTOT). Aseaptthis is a frequently selected variable
in underground economy estimation procedures amyesgionally the expected sign is a
positive one.

The third class of variables is devoted to crimiaelivities. We consider an index that
measures the normalized number of drug crime eklatisoners (ID), with a view to capture
the most cash intensive crime activities. Unfortalya however, we were unable to obtain
other crime related data for a sufficiently longéi series and, thus, the variable ID is the only
crime related variable we can currently include.

The last class of variables we consider is rel&etthe labor market. First, we include an
index of self-employed people (ISE), to capturesthavho have more options with respect to
underground economy engagements and tax evasisiiypasign expected). Next we use an
index of unemployment (IU), which measures the hllsachange in unemployment (positive

sign expected). In addition, we include the unemplent rate (UR) with a view to address a
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relative measure of unemployment. As argued by é&tafardo and Gémez-Antonio (2005,
1014) and others the relationship between the uloyment rate and the underground
economy is somewhat ambiguous and, therefore,ifreas the variable is hard to predict.
Lastly, labor force competiveness (CL) is considdireegative sign expected) with a view to
capture the international productivity of the natiblabor force.

Following Serrano-Sanz et al. (1998, 27-28) andi®2ominguez (2004, 450), we also
use a dummy variable (F), which is designed towapthanges in the Spanish fiscal system.
In particular, this dummy equals zero from 1970884, one from 1985 to 1987, two from
1988 to 1990 and three from 1991 onwards. Moreower,use a deterministic time trend.
Data is available for all variables just for theripd 1970 to 2009 and, therefore, we can
expose the S2 profile only during this limited perito some estimation procedures. Subject
to the limitations mentioned so far, we use thel&i@ranger error correction procedure and
obtain four different models, which are presentedTable 3. All estimations have been

carried out with the EViews software package.

3.3 Discussion

Inspection of Table 3 shows that all four modelssptne diagnostic statistics for normality

X*norm(2), NO residual serial correlatigfiso(2), no autocorrelation in the error teffren(1),

no heteroscedasticity’reerd1) and no misspecificatiogfrese(1). To ensure that there is no

misspecification due to parameter instability, veédn carried out a CUSUM test (results not

displayed) and a CUSUM of squares test (see app@&ingli 3). Both tests indicate the absence

of parameter instability because the test stasistie within the five percent critical bounds.
Moreover, according to the adjusted coefficientefermination (adj®?) the four models

fit the data reasonable well, with Model 1 (2, Be#plaining about 75 (70, 66, 76) percent of

the variations in the S2 profile, respectively.
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Modd 1 Model 2 Modd 3 Model 4
Variable LR SR LR SR LR SR LR SR
C - -10.71 -98.24 - - - - -9.00
(-4.93) (-2.43) (-4.71)
AS2., - 0.62 - 045 -- 0.39 - 0.80
(3.69) (3.15) (2.63) (4.70)
AS2., - 0.64 - 0.59 -- 0.41 - 0.47
(2.94) (3.75) (2.68J (2.79)
GDP -1.07E-15 - -1.99E-15 - - - -1.75E-15 -
(-2.06§" (-8.24)™ (-7.45)"
AGDP - - - 3.33E-16 - - - -
(2.01)
AGDP, - 1.46E-15 - -- - - - 1.21E-15
(2.73) (2.64)
AGDP,, -- 1.64E-15 - - -- . - 9.39E-16
(4.19) (2.87)
CF -2.16 - - - -0.73 - -1.89 -
(-4.95) (-4.17) (-3.60)
ACF - - - -- - -- - -0.94
(-2.60)
TTOT 2.02 - 0.82 - 2.26 - 0.64 -
(4.86) (1.87) (5.07) (1.81)
ATTOT - 2.22. - -- - - - 0.79
(4.74) (2.59)
ATTOT,, - - -- -- - -0.58 - -
(-2.05)
ATTOT,, - - - 0.89 - 0.66 - 0.76
(2.72) (2.24) (2.14)
ID 0.05 - 0.06 - 0.07 - 0.06 -
(4.33) (5.52) (5.58) (4.98)
AID - -- - - - 0.02 - 0.01
(2.36) (2.42)
AID4 - -0.04 - -0.03 - -0.02. - -0.04.
(-5.60) (-4.29) (-3.88) (-4.76)
ISE 98,72 - 76.89 - - . 117.89 -
(4.23) (2.61) (3.94)
AISE,, - -70.87 - -40.63 - - - -90.34
(-3.67) (-2.98) (4.17)
AISE., - -30.23 -- -- -- - - -41.85
(-2.17) (-2.63)
[8] 4.78 - 3.44 - 5.53 - - -
(4.95) (3.07) (4.76)
AlU - 3.06_ - 0.83 - 171 - -
(4.34) (4.05) (2.58]
AU, - -2.54 - -0.55 - -2.24. - -
(-3.14) (-2.25) (-2.57)
AU, - -3.67 - - -- -- - -
(-2.97)
UR -4.69 - -3.86 - -4.75 - -0.76 -
(-5.35) (-3.65) (-4.50) (-2.45)
AUR - -2.09 - - - -1.32 - -
(-3.30) (-2.10)
AUR., - 214 - - - 1.65 - -
(2.87) (2.21)
AUR., - 3.58 -- -- -- - - -

Hkk

(3.24)
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Table 3: continued

Mode 1 Modedl 2 Model 3 Modéd 4
Variable LR SR LR SR LR SR LR SR
CL 5.92 - 3.54 - 3.72 - 4.60 -
(6.49)™ (4.11)™ (5.05)™ (4.44y"
ACL - 1.61 -- -- -- - - 2.65
(2.59)" (3.46)"
ACL, - - -- -1.33 -- -- -- --
(-3.37)
F 1.75 - - - - - 1.31
4.70)™ (4.205"
Trend -3.29 - -- -- -5.02 - - --
(-2.43)" (-8.11)™
EC.. - -0.93 - -0.24 - -0.41 - -0.87
(-5.95)™ (-2.69§" (-3.63)™ (-4.67)"
Diagnostics
adj. R? 0.89 0.75 0.84 0.70 0.84 0.66 0.82 0.76
s.e. 3.00 1.26 3.64 1.38 3.68 1.45 3.90 1.24
AlC - 3.60 - 3.69 - 3.81 -- 3.54
SBC -- 4.37 - 4.12 - 4.28 - 4.18
Y*norm(2) - 0.01 -- 0.04 -- 1.56 - 0.21
[0.99] [0.98] [0.46] [0.90]
’sd2) - 2.77 -- 2.15 -- 1.10 - 3.15
[0.25] [0.34] [0.58] [0.21]
varcu(1) - 0.20 -- 0.69 -- 0.10 - 0.02
[0.66] [0.40] [0.76] [0.90]
Y2ueterd1) - 38.58 -- 13.39 -- 19.78 - 34.84
[0.27] [0.86] [0.60] [0.17]
Yrese(1) - 0.24 -- 2.44 -- 0.09 - 0.03
[0.62] [0.12] [0.77] [0.87]

Note: Own calculations, t-statistics are given iargnthesis, * denotes significance at the 10%
level, ** denotes significance at the 5% level, atl indicates significance on the 1% level. LR
denotes long run, SR denotes short run, C denatestant,4 denotes first differences, F denotes a
dummy variable, Trend denotes a deterministic tireed, EC denotes error correction term, s.e.
denotes standard error, AIC denotes Akaike InfoimnaCriterion, SBC denotes Schwarz Bayesian
Criterion, values in square brackets denote proligbiAn Augmented Dickey-Fuller test and a
Phillips-Perron test show that all variables ardagrated of order one 1(1), although evidence far t
variable U is rather weak. The residuals of thaderun etimations in all four models are 1(0) aeth
one percent level of significance and, thus, we ogject the null that the variables are not
cointegrated.

Bearing in mind that the MCDR approach covers thére cash using section of the
underground economy and that due to missing dataeve unable to include more than one
crime related variable, the closeness of fit mightven better if more crime related variables

could be included. The error corrections terms (fE6ave the expected negative sign and are
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statistically significant at the one percent ley®lodels 1, 3 and 4) or five percent level
(Model 2), which confirms that the variables arentegrated. However, the coefficients of
the error correction terms indicate that the adpasit of the Spanish underground economy to
shocks depends heavily on the model specificatiofact, results of Table 3 seem to suggest
that the inclusion or not of labor market variablescro variables and the dummy F account
for these differences. Results for Model 1, whéirgaiables are included, indicate that about
93 percent of a shock is absorbed already in teeyfear, whereas in Model 4 it is 88 percent,
in Model 3 only 41 percent and just 24 percenhmdase of Model 2.

Further inspection of Table 3 with respect to therfclasses of variables and their long run
results reveals the following. Regarding the folsiss, Table 3 shows that the macroeconomic
variables, GDP and overall factor competitivengsB)( have a statistically significant and
negative influence on the Spanish underground eugria the long run in all four models.
This result not only coincides with conventionalpegtations, but it also indicates that a
growth and competitiveness orientated economy peliculd automatically help to curb the
underground economy in Spain. In this context istvaoting that neither this result nor the
policy recommendation can be derived from the aggnes listed in Table 1, r.h.s., except in
the case of Dell’Anno et al. (2007, 73), who exilijccecommend a growth orientated policy.

Next, we consider the class of tax pressure vasblvhich contains only the TTOT
variable. In the long run, this variable has a fsiinfluence and is statistically significant at
the one percent level, except in Models 2 and 4rgvhias significant at the 10 percent level.
This clearly indicates that in the long run higli@x pressure leads to more underground
economy activities. In one way or another, thisiltes obtained by all studies on the Spanish
underground economy mentioned in Table 1, r.h.$, i¥enust be emphasized again that in
all of these studies, except in the cases basdideokIMIC approach, tax pressure is the only

explanatory variable, whereas in Models 1 to 4paessure is only one of several explanatory
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variables. This notwithstanding, according to aurfmodels any economic policy approach
leading to less tax pressure would help to curlSg@nish underground economy.

Regarding the class of criminal activities, whigfa@ contains just one variable, ID, all
four models indicate that this variable has a pasgign and that it is highly significant in the
long run. These findings support the view expresse®ickhardt and Sarda (2011) that the
MCDR approach covers all cash using sections ofitftteerground economy and not just the
share induced by excessive taxation. In fact, theésfirst time that evidence on the influence
of drug related criminal activity is obtained irstudy on the Spanish underground economy.
The policy implication of this finding clearly pdsto an intensified combat against drug
related crime and the use of drugs in general.

As noted, the labor market class includes fouraldeis, the index of self-employed (ISE),
the index of unemployment (IU), the unemploymeré rdJR), and the competitiveness of
labor (CL). According to Table 3 all of them aratgitically significant in the long run in all
four models, except the variable ISE which is mafuded in Model 3 and the variable 1U
which is not included in Model 4. Moreover, the iahtes ISE and IU have the expected
positive sign in all models. This indicates thatremsing numbers of self-employed and
unemployed people would lead to more undergrourmh@uy activities. In fact, these
findings are supported by several other studiegshenSpanish underground economy, for
example, by Ahn and de la Rica (1997) and Alba-Rem(1994), and by Bargain and
Kwenda (2011) for other countries.

Yet, as mentioned above, with respect to UR themiclear cut theoretical prediction of
the sign and, in fact, some studies have foundgathe sign (i.e. Alafion-Prado and Gomez-
Antonio 2005, 1018; Arrazola et al. 2011, 79), wlothers have found a positive relation (i.e.
DellAnno et al. 2007, 77; Feld and Schneider 20180). For example, based on their
finding of a negative sign, Alafion-Prado and GoAemnio (2005, 1017) state that “in

Spain higher unemployment rates do not necessgwoilpand in hand with increases in the
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shadow economy”. In fact, mixed results with respcthe sign may point to a more
complex interaction between the unemployment raig @he underground economy. But
subject to the results obtained for the variable W still think that there is evidence that
more unemployment increases the demand for joliseiunderground economy, which may
eventually lead to an increase in underground engraxtivities.

Regarding the variable CL we find an unexpectesitpe sign and we have been unable
to trace any other study taking this variable mtoount. However, the work of Ahn and de la
Rica (1997) indicates that the Spanish labor maskedther divided in the sense that a higher
proportion of those with lower education and skillsrk underground, as compared to those
with higher education levels and skills. Henceeteris paribus increased labor
competitiveness might imply that those at the loemd of the legal market are pushed into
the underground section. In any case, Table 3 @elicthat labor market aspects might well
be the main driving force of the underground ecopamSpain. To this extent, the policy
conclusion is that labor market reforms which Iéaenore employment in large or medium
sized, internationally competitive firms would cohtite to a substantial reduction in the size
of the Spanish underground economy.

In summarizing, the overall policy conclusion tleaterges from our findings is a growth
and factor competiveness orientated macro poliaylgads to more exports, combined with a
fundamental labor market reform that aims at ingirga the Spanish innovation and
competitiveness capacities at the internationatlleivor example, by allowing more young
people to enter the labor market and by increaselgvant skills, such as advanced
knowledge of languages, in the existing labor fofgreover, the fight against criminal
activities, especially drug related crime, shouddittensified. Our findings also suggest that
these policy reforms should be accompanied byteespressure, which might be achieved,
for example, by tax cuts and by shifting some puldbor force from less to more policy

relevant departments. Yet, our results also inditlaat even revenue neutral changes in the
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Spanish tax structure, leading to a lower socialsty tax burden, mageteris paribushelp
to curb the underground economy. Moreover, sinee pigessure is clearly not the main
driving force of the Spanish underground economgdenate tax increases to finance the

policy reforms mentioned above might be tolerabtesflimited time.

4 Concluding Remarks

In this paper we present the most comprehensivewenf available estimates of the Spanish

underground economy ever conducted. It turns autielver, that most of these estimates are
untenable with respect to either the evolutionher gize of the latter or both. By applying the

correction procedure suggested by Ahumada et @07(2 we were able to correct some of

these estimates. Yet, the large spread of the atedtevalues, together with the rather small

differences in the underlying estimation equatiang the critique of Breusch (2005c) and

Ahumada et al. (2008), suggest that the currennyadel method is very sensible to the model
specification. Hence, results obtained from thishoé should be used with great care only, if

at all.

Given these findings we applied the MCDR approacthé Spanish data set and obtained
the largest available time series regarding the aid evolution of the Spanish underground
economy. Although this approach is not subjecthie aforementioned critique, a major
disadvantage is its inability to explain possiblauges of the underground economy.
Therefore, we further developed the MCDR approaghekposing the S2 profile of the
Spanish underground economy to an econometric &stim procedure. The estimation
results clearly indicate that the S2 profile is ppgdominantly caused by tax pressure, but by
labor market aspects. Moreover, macroeconomic enftes and drug related criminal
activities also play a role. Based on these finglinge were able to propose some

comprehensive economic policy measures to combairiderground economy in Spain.
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Finally, the application of the MCDR approach te tBpanish case and the econometric
estimation of the Spanish underground economy lpr&2 show that the MCDR approach
may in fact have some appealing features regartiiieg macro analysis of cash using
underground economy activities. Yet, the MCDR applois just a first attempt to deal with

the criticism put forward against the traditionadmetary methods.

Appendix

A) Data Sources

Data oncurrency in circulation outside banK&fectivo en manos del publico): end of year
data listed in Anuario Estadistico de Espafa, sdmminted matter, published for various
years by Instituto Nacional de Estadistica (INEyhSdepositsend of year data for 1962 to
2010 obtained from Banco de Espafia (series BEO4Gttil for years 1960 and 1961 from
Anuario Estadistico de Espafia (1965, 236), puldidhe Instituto Nacional de Estadistica.
Consumer price index2005 = 100), (series 18464ZF), was collected frionernational
Financial Statistics (IFS) online. Data @opulation was collected from International
Financial Statistics online (series 18499ZZ7F, 12609) and Instituto Nacional de Estadistica
for 2000-2010, estimates by INE and official figufeom the annual review of the municipal
census, for January 1 of each year. Nominal GDP eakected from the IFS (series
18499BCZW) and the GDP Deflator (2005 = 100) frdma tFS (series 18499BIRZHD is
the index of population in prison for crimes agaimgblic health at the end of the year (1964
= 1), data collected from Anuario Estadistico dehisterio de InteriorlU (1964 = 1) was
obtained from OECD Statistical compendium (seli884050) antdR was obtained from
OECD Statistical compendium (series ESP4051), extmpyears 1977, 2000 and 2001,
which are taken from INE (EPA - Encuesta de Poblaéictiva - of the corresponding year).
TTOTwas collected fronDECD Statistical compendium (series 32A3TOTAIBE (1964 =

1) was obtained from OECD Statistical compendiueni¢s ESP4042CF (1995 = 100) was
collected from the Banco de Espafia (series SI_1745874) andCL from Banco de Espafia
(series SI_1 4 5745873).

B) Euro Introduction
To deal with the Euro introduction and the assedathanges of currency in circulation and
sight deposits, we have used an exponential infi@ipo in the following way. First, we have
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chosen some years before and after the drop o$dhes, that is, 1995 through 1999 and
2006. Second, by inspection of the data we decitietl an exponential function would
produce the best fit, and, thus, we uged €®* P9 whereC denotes currency in circulation
outside banks antldenotes time, where 1995=1, 1996=2, ..., 2006F¥h#d, by using an

OLS estimation procedure, we obtained,

Ln G = 24.5618109 + 0.01999468* t,
(896.6) 4.2)

where relevant-statistics are given in parenthesis below the faoehts and diagnostic
statistics are: Adj.R? = 0.77, standard error = 0.0419. Taking naturalatitgms, we

calculated parameteasandb:

c;t — e24.5618 +0.1999t

Third, if the expression above given, interpolation between 2000 and 2006 gi¢hek results
shown in Figure 2, wherfeC denotes forecastét] which we used in equation (5) of the main
text.

Figure 2: Actual and Forecasted Currency in Circulation (Spain 1960-2009)
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C) Test Statistics

Figure 3a,b,c,d: CUSUM Test of Squares
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b) Model 2
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