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1 Introduction

As crime and other underground economic activities (including shadow economic ones) are a
fact of life around the world, most societies attempt to control these activities through various
measures like punishment, prosecution, economic growth or education. Gathering daigtics
about who is engaged in underground (or crime) activities, the frequencies with which these
activities are occurring and the magnitude of them, is crucid for making effective and
efficent decisons regarding the dlocations of a country’'s resources in ths area
Unfortunatdy, it is very difficult to get accurate information about these underground (or as a
subset shadow economy) activities in terms of vaue added and of labor market, because dl
individuas engaged in these activities wish not to be idertified.

Although quite a large literature® on single aspects of the hidden (shadow) economy exists
and a comprehensve survey has just been written by Schneider (the author of this paper) and
Engte concentrating on the Sze of the shadow economy in terms of value added, the subject is
4ill quite controversia® and there are disagreements about the definition of shadow economy
activities, the estimation procedures and the use of their estimates in economic anayss and
policy aspects® In spite of these difficulties in Transition and OECD countries there are
strong indications for an increase of the shadow economy since the late 80s but little is known
of the sze and development of the shadow economies in Trangition and OECD countries over
the 90s (up to the year 2000!).

The sdentific fascination of the underground economy has inspired me to tackle this difficult
question and undertake the chdlenging task to edimate the shadow economy in Trangtion
and OECD-countries over the 90s. In section 2 an attempt is made to define the shadow
economy. Section 3 presents the empirical results of the Sze of the shadow economy over 22
Trandtion and over 21 OECD countries as wdl as fird and preliminary empiricad results of
the sze of the shadow economy labor force (informa employment) in some of these

countries over the 90s. Section 4 examines the main causes of the shadow economy. In

D The literature about the , shadow*, , underground*, ,informal“, , second*, “cash-* or ,parallel*, economy is
increasing. Various topics, on how to measure it, its causes, its effect on the official economy are analyzed. See
for example, survey type publications by Frey and Pommerehne (1984); Thomas (1992); Loayza (1996); Pozo
(1996); Lippert and Walker (1997); Schneider (1994a, 1994b, 1997, 1998a); Johnson, Kaufmann, and Shieifer
(1997), and Johnson, Kaufmann and Zoido-L obatén (1998a); and for an overall survey of the global evidence of
itssizein terms of value added compare Schneider and Enste (2000).

2 Compare e.g. in the Economic Journal, vol. 109, no. 456, June 1999 the feature “controversy: on the hidden
economy”.

% Compare the different opinions of Tanzi (1999), Thomas (1999) and Giles (1999a,b).
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section 5 some methods to edtimate the size of the shadow economy are shortly presented,

and in section 6 a summary is given and some conclusions are drawn.

2 The Definition of a Shadow Economy: An Attempt

Mogt authors trying to measure the shadow economy face the difficulty of how to define it.
One commonly used working definition is dl currently unregisered economic activities
which contribute to the officidly caculated (or observed) Gross National Product Smith
(1985, p. 18) defines it as ,,market-based production of goods and services, whether lega or
illegd that escapes detection in the officid estimates of GDP.* As these definitions ill leave
open a lot of questions, table 1 may be hdpful for developing a better feding for what could
be a reasonable consensus definition of the lega and illegd underground or shadow

economy.

From table 1 it becomes clear that the shadow economy includes unreported income from the
production of legd goods and services either from monetary or barter transactions - hence dl
economic activities which would generdly be taxable were they reported to the Sate (tax)
authorities. In generd, a precie definition seems quite difficult, if not impossble as ,the
shadow economy develops dl the time according to the ‘principle of running water': it adjusts
to changes in taxes, to sanctions from the tax authorities and to generd mord dtitudes, etc.”
(Mogensen, &t. a. 1995 p. 5).

Table 1: A Taxonomy of Types of Underground Economic Activities”

Typeof Adtivity Monetary Transactions Non Monetary Transactions
[llegal Trade with stolen goods, drug deding | Barter of drugs, stolen goods,
Activities and manufacturing; progtitution; | smuggling etc. Produce or growing

gambling; smuggling and fraud drugs for own use. Theft for own

use.
Tax Evasion Tax Tax Evasion | Tax Avoidance
Avoidance

Unreported income Employee Barter of legal | All do-it-yourself
Legal from seff- discounts, servicesand work and
Activities employment; Wages, | fringe benefits | goods neighbor help

salaries and assets

from unreported work

related to lega

services and goods

Y Structure of the table is taken from Lippert and Walker (1997, p. 5) with additional remarks.

4 This definition is used for example, by Feige (1989, 1994), Schneider (1994a), Frey and Pommerehne (1984),
and Lubell (1991).
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3 The Size of the Shadow Economies (Labor Force) in 22
Transition and 21 OECD Countries

3.1 22 Transition Countries
The physcd input (dectricity) method and DYMIMIC method have been applied to the

trangtion countries in Centrd and Eastern Europe and to dates of the former Soviet Union.
The results are shown in table 2 and in figure 2.1 to 2.4; they cover the periods 1990-93,
1994-95 and 2000/2001. Conddering the physica input method by Johnson et. a and the
countries of the former Soviet Union over the period 1990-93, Georgia has the largest
shadow economy with 43.6 percent of “officid” GDP, followed by Azerbajan with 33.8
percent and Moldova 29.1 percent. Russa can be found in middie with a shadow economy of
27 percent. According to the Johnson et. a. Figures Bearus with 14 percent and Uzbekistan
with 10.3 percent have the smdlest vaues. Except Uzbekigan dl other former Soviet Union
countries experienced a strong increase in the shadow economy from an average of 25.7
percent for 1990-93 to 35.3 percent for 1994-95, cdculated over dl 12 countries of the
former Soviet Union. Turning to the trandtion countries of Centrd and Eastern Europe and
conddering the period 1990-93 and the Johnson et. d. figures Hungay has the largest
shadow economy with 30.7 percent of GDP followed by Bulgaria with 26.3 percent. The
lowest two are the Czech Republic with 13.4% and Slovakia with 14.2%. The Johnson «. d
figures show an average shadow economy of the Central and Eastern European states of
22.4% over 1990-93 and over the period 1994-95 Johnson et. d. shows an average size of the
shadow economy of the Centra and Eastern European states of 25.1%. Turning to the size of
the shadow economy, estimated by the DYMIMIC method for the 13 former Soviet Union
countries the average sSze is 32.9% and for the 9 Centrd and Eastern European countries the
average Sze is 234 for the year 1990/93. Both values are in smilar range compared with the
ones of the physcd input method and most Sngle country estimates come quite close to the
one edimated by Johnson et.d. (1997). Consdering the years 2000/2001, Georgia has the
largest shadow economy with 66.1% of officid GDP, followed by Azerbajan with 60.1% of
“officid” GDP and Ukraine with 51.2% of officid GDP. The lowest shadow economy on the
Former Soviet Union countries has Uzbekisan with 33.4% of officid GDP and Kyrgyzgan
with 39.4% of officia GDP and Latvia with 39.6% of officid GDP. On average the shadow
economy has reached the value of 44.8% of officid GDP for the years 2000/2001 which is a
congderable increase compared to the average of the years 1990/1993. If we turn now to the
Centra and Eastern Europe, we see that in the years 2000/2001 again using the DYMIMIC
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method Macedonia has with 45.1% of officid GDP the largest shadow economy followed by
Bulgaria with 36.4% of officdd GDP and Romania with 33.4% of officid GDP. The smdlest
has Sovakia with 18.3% of officd GDP and the Czech Republic with 184% of officid
GDP. The average dze of the shadow economy in the 9 Centrd and Eastern European
Trangtion Countries has increased from 23.4% (of officid GDP) of the years 1990/93 to
29.2% (of officid GDP) of the years 2000/2001. If we findly discuss the sze of the shadow
economy labor force in percent of the population, we see of the Former Soviet Union
Trangtion Countries, Georgia has with 53.2% the biggest shadow economy labor force,
followed by Azerbaijan with 50.7% and Ukraine with 41.2%. The lowest has Lithuania with
20.3% and Kyrgyzgtan with 29.4%. Turning to the Centrd and Eastern Europe, consdering
here the shadow economy labor force, we see that the Czech Republic has with 12.6% the
lowest, followed by Sovekia with 16.3% and the largest has Macedonia with 35.1%,
followed by Bulgaria with 30.4% and Croatia with 27.4%. In generd, the sze of the shadow
economy and aso the size of the shadow economy labor force is quite remarkable for this 22

Trandtion countries and has strangely risen up to the year 2000/2001.
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Table 2: The Size of the Shadow Economy in Transition Countries

Transtion Countries

Size of the Shadow Economy (in % of GDP)

Physical Input (Electricity)
Method Using Valuesfrom
Johnson et. al. (1997)

DYMIMIC Method

Shadow
Economy L abor
Forcein % of
(Working Age) V

Average Average Average | Average Population

1990-93 1994-95 1990-93 2000/01 1998/99
Former Soviet Union
1. Armenia 39.4 40.3 40.1 45.3 40.3
2. Azerbaijan 43.8 59.3 45.1 60.1 50.7
3. Bdarus 34.0 39.1 35.6 47.1 40.9
4. Estonia 33.9 38.5 34.3 39.1 334
5. Georgia 43.6 63.0 45.1 66.1 53.2
6. Kazakhstan 32.2 34.2 31.9 42.2 33.6
7. Kyrgyzstan 34.1 37.2 35.2 394 29.4
8. Latvia 24.3 34.8 25.7 39.6 29.6
9. Lithuania 26.0 25.2 26.0 29.4 20.3
10. Moldavia 29.1 37.7 29.3 44.1 35.1
11. Russia 27.0 41.0 27.8 45.1 40.9
12. Ukraine 38.4 47.3 29.4 51.2 41.2
13. Uzbekistan 20.3 28.0 22.1 334 33.2
Unweighted Average: 32.8 40.4 32.9 44.8 37.1
former Soviet Union
Countries
Central and Eastern Europe
1. Bulgaria 26.3 32.7 27.1 36.4 30.4
2. Croatia 23.5 28.5 24.6 324 274
3. Czech Republic 13.4 14.5 13.1 18.4 12.6
4. Hungary 20.7 28.4 22.3 24.4 20.9
5. Macedonia 34.5 40.3 35.6 45.1 35.1
6. Poland 20.3 13.9 22.3 274 20.9
7. Romania 26.0 28.3 27.3 334 24.3
8. Slovakia 14.2 15.2 15.1 18.3 16.3
9. Sovenia 224 23.9 22.9 26.7 21.6
Unweighted Average: 22.4 25.1 234 29.2 23.3

Central and Eastern
European Countries

1) Working age population means population between the age of 16 and 65.
Sources. Own caculations using the DYMIMIC method and values using the Physical input method

are from Johnson, Kaufmann, and Shleifer (1997, table 1, p. 182-183), Johnson, Kaufmann, and
Zoida-Lobaton (19983, p. 351).
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Figur 1.1: Shadow Economy Labor Force in % of (Working Age) Population in

Transition Countries - Former Soviet Union, 1998/88
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Figur 1.2: Shadow Economy Labor Force in % of (Working Age) Population in
Transition Countries - Central and Eastern Europe, 1998/99
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Figur 1.3: Size of the Shadow Economy (in % of GDP) in the Former Soviet Union -

Average 2000/2001
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Figur 1.4: Size of the Shadow Economy (in % of GDP) in Central and Eastern Europe -
Average 2000/2001

50,0 7

45,1

45,0

40,0

36,4
33,4

35,0 7

32,4

27,4

30,0 7

26,7

29,2

24,4

25,0 7

in % of GDP

18,4
18,3

20,0 7
15,0 7

10,0 7

16.04.02, C:\Studien\Pfusch\ShadEcTransitionOECD.doc 11




3.2 21 OECD countries

For the 21 OECD countries ether the currency demand method or the DY MIMIC method are
used to edimate the sze of the shadow economy. The results for these countries are shown in
table 3 and in figures 3.1 to 3.3 over the period 1989/90 to 2000/2001. Considering again the
latest period 2000/2001, Greece has with 285% of “officid” GDP the largest shadow
economy, followed by Itay with 27.0% and Portugd with 22.5%. In the middle-fidd are
Germany with a shadow economy of 16.3% of “officid” GDP, followed by Irdand with
15.7% and France with 15.0% of officid GDP. At the lower end are Austria with 10.6% of
“officid” GDP, Switzerland with 9.4% of “officid” GDP and the United States with 8.7% of
“officid” GDP. In OECD countries one redizes an increase of the shadow economies during
the 90s. On average the shadow economy was 13.2% in these 21 OECD dates in the year
1989/90 and it rose to 16.7% in the year 2001/2002. That is an increase by 3.5 percentage
points. But we can dso see that this increase is condgderably smaler compared to the one of
22 Trangtion countries with 9.9 percentage points of “officia” GDP (over the same period).
If we consder the second hdf of the 90s, we redlize that for 14 out of the 21 OECD countries
the shadow economy is not further increasing, even dightly decreasing, like for Belgium from
22.5% (1997/98) to 22.0% (2001/2002), for Denmark from 18.3% (1997/98) to 17.9%
(2002/2002) or for Finland from 18.9% (1997/98) to 18.0% (2001/2002). 6 out of the 21
OECD countries, like New Zedand, it is gill incressng from 11.9% (1997/98) to 12.6%
(2001/2002), or Germany from 14.9% (1997/98) to 16.3 (2001/2002) or Austria from 9.0%
(1997/98) to 10.6% (2001/2002). Hence, one draw the concluson that for 14 out of 21
countries the shadow economy is dightly decreasing at the end of the 90s. The decrease
differs from country to country but in some countries some efforts have been made to
stabilize (or to decrease) the dze of the shadow economy and in other countries (like
Germany) these efforts were not successfully.
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Table 3: The Size of the Shadow Economy in OECD Countries

Size of the Shadow Economy (in % of GDP) using the Currency Demand Method
OECD-Countries Average Average Average Average Average Average Increase (+) or Decrease of the shad.
1989/90 1991/92 1994/95 1997/98 1999/2000 2001/2002" econ. (-) from 1997/98 to 2001/02

1. Augtralia 101 13.0 135 140 143 141 +0.1
2. Audria 6.9 71 86 90 9.8 106 +1.6
3. Belgium 19.3 208 215 225 22 20 -05
4. Canada 12.8 135 14.8 16.2 16.0 158 -04
5. Denmark 108 150 17.8 183 180 17.9 -04
6. Finland 134 16.1 182 189 181 18.0 -09
7. France 9.0 138 145 14.9 152 150 +0.1
8. Germany 11.8 125 135 149 16.0 16.3 +14
9. Great Britain 9.6 11.2 125 130 127 125 -05
10. Greece 226 24.9 286 290 28.7 285 -05
11. Ireland 110 14.2 154 16.2 15.9 157 -05
12. Italy 228 24.0 26.0 273 271 270 -0.3
13. Japan 88 95 106 111 11.2 111 00
14. Netherlands 119 12.7 13.7 135 131 13.0 -05
15. New Zealand? 92 9.0 113 119 128 126 +0.7
16. Norway 14.8 16.7 182 196 191 190 -0.6
17. Portugal 159 17.2 21 231 27 225 -0.6
18. Spain ¥ 16.1 17.3 24 231 27 25 -0.6
19. Sweden 158 17.0 195 199 192 191 -0.8
20. Switzerland 6.7 6.9 7.8 81 8.6 94 +1.3
21. USA 6.7 82 88 89 8.7 87 -0.2
Unweighted Averageover 21 OECD countries 132 143 157 16.7 16.8 16.7 -0.01

Sources: Currency demand approach, own calculations

1) Preliminary vaues.
2) The figures are caculated using the MIMIC-method and Currency demand approach. Source: Giles (1999Db).

3) The figures have been calculated for 1989/90, 1990/93 and 1994/95 from Mauleon (1998) and for 1997/98, 1999/2000 and 2001/2002 own ca culations.
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Figur 3.1: Size of the Shadow Economy in 21 OECD Countries, in % of GDP, average

over 2001/2002
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Figur 3.2: Increase of the Size of the Shadow Economy in 21 OECD Countries in % of
GDP over 1989/90 to 2001/02
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Figure 3.3: Increase (+) or Decrease (-) of the Shadow Economy of 21 OECD
Countries from 1997/98 to 2001/2002
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Having examined the Sze and rise of the shadow eonomy in terms of vaue added over time,
the andyss now focuses on the ,shadow” labor market, as within the officid labor market
there is a particularly tight relaionship and “socid network” between people who are active
in the shadow economy.® Moreover, by definition every activity in the shadow economy
involves a “shadow” labor market to some extent: Hence, the “shadow labor market” includes
al cases, where the employees or the employers, or both, occupy a ,shadow economy
position*. Why do people work in the shadow economy? In the officid labor market, the
cods firms (and individuds) have to pay when “officidly” hiring someone are incressed
tremendoudy by the burden of tax and socid contributions on wages, as well as by the legd
administrative regulation to control economic activity.? In various OECD countries, these
cods are gregster than the wage effectively earned by the worker — providing a strong
incentive to work in the shadow economy. More detailed theoretical information on the labor
supply decison in the underground economy is given by Lemieux, Fortin, and Fréchette
(1994) who use micro data from a survey conducted in Quebec City (Canadd). In particular,
ther study provides some economic ingght into the sze of the digtortion caused by income
taxation and the wefare sysem. The results of this sudy suggest that hours worked in the
shadow economy are quite respondve to changes in the net wage in the regular (officid)
sector. Ther empirica results atribute this to a (miss-)dlocation of work from the officid to
the informa sector, where it is not taxed. In this case, the subgtitution between labor-market
activities in the two sectors is quite high. These empiricd findings clearly indicate, that
“participation rates and hours worked in the underground sector aso tend to be inversdy
related to the number of hours worked in the regular sector (Lemieux, Fortin, and Fréchette
1994 p. 235). These findings demondrate a large negative eadticity of hours worked in the
shadow economy with respect both to the wage rate in the regular sector as well as to a high
mobility between the sectors.

Ilicit work can take many shapes. The underground use of labor may condst of a second job
after (or even during) regular working hours. A second form is shadow economy work by
individuas who do not paticipate in the officid labor market. A third component is the
employment of people (eg. dandestine or illegd immigrants), who are not alowed to work
in the officdad economy. Empiricd research on the shadow economy labor market is even

more difficult than of the shadow economy on the vaue added, snce one has very little

5)Pioneering work in this area has been done by L. Frey (1972, 1975, 1978, 1980), Cappiello (1986), Lubell
g1991), Pozo (1996), Bartlett (1998) and Tanzi (1999).

)This is especially true in Europe (e.g. in Germany and Austria), where the total tax and social security burden
adds up to 100% on top of the wage effectively earned; see also section 5.1.
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knowledge about how many hours an average “shadow economy worker” is actualy working

(from full time to afew hours, only); hence, it is not easy to provide empirical facts.”

In table 4 the edtimates for the shadow economy labor force in 7 OECD-countries (Audtria,
Denmark, France, Germany, Itdy, Spain and Sweden) are shown. In Austria the shadow
economy labor force has leached in the years 1997-1998 500.000 to 750.000 or 16% of the
officia labor force (mean value). In Denmark the development of the 80s and 90s shows that
the part of the Danish population engaged in the shadow economy ranged from 8.3% of the
total labor force (in 1980) to 15.4% in 1994 — quite a remarkable increase of the shadow
economy labor force; it dmost doubled over 15 years. In France (in the years 1997/98) the
shadow economy labor force reached a Size of between 6 and 12% of the officid labor force
or in absolute figures between 1.4 and 3.2 million. In Germany this figure rose from 8 to 12%
in 1974 to 1982 and to 22% (18 millions) in the year 1997/98. For France and Germany thisis
agan a very drong increase in the shadow economy labor force. In other countries the
amount of the shadow economy labor force is quite large, too: in Itay 30-48% (1997-1998),
Spain 11.5-32% (1997-1998) and Sweden 19.8 % (1997-1998). In the European Union about
30 million people are engaged in shadow economy activities in the year 1997-1998 and in dl
European OECD- countries 48 million work illicitly.

These figures demondrate that the shadow economy labor market is lively and may provide
an explanation, why for example in Germany, one can observe such a high and persstent
unemployment. In table 4 a fird and preiminary caculation is done of the officid GNP per
capita and the shadow economy GDP per capita, shown in US-$. Here one redizes
immediately that in al countries investigated, the shadow economy GDP per capita is much
higher - on average in al countries around 40%.2 This dearly shows, that the productivity in
the shadow economy quite likey is congderably higher then the offica economy - a clear
indication, that the work effort; i.e. the incentive to work effectively is stronger in the shadow
economy. In generd thee very prdiminary results clearly demondrate that the shadow
economy labor force has reached a remarkable size in the developed OECD-countries, too,
even when the cdculation 4ill might have many erors, but again the picture shows, that the
shadow economy labor market has reached a sizeable figure in most countries.

For developing countries some literature about the shadow labour market exists, e.g. the latest works by
Dallago (1990), Pozo (1996), Loayza (1996), especially Chickering and Salahdine (1991).

® Thisisan astonishing result, which has to be further checked, because in the official per capita GDP figures
the whole economy is included with quite productive sectors (like electronics, steel, machinery, etc.) and the
shadow economy figures traditionally contain mostly the service sectors (and the construction sector). Hence
one could also expect exactly the opposite result, as the productivity in the service sector is usually much lower
than in the above mentioned ones. Sources of error may be either an underestimation of the shadow economy
labor force or an overestimation of the shadow economy in terms of value added.
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Table4: Estimates of the Size of the " Shadow Economy Labor Force’ and of the Official and Shadow Economy Productivity in Some OECD
Countries 1974-1998

Size of the Shadow

Official GDP Shadow Shadow Economy | Economy géiﬂg\my %  Shadow £ Lo
- per capitain Economy (in % of official Labor Forcein Ag . urces of Shadow Economy our
Llodniries | el uss$” GDPin US$ | GDP) Currency 1000 people? (I;ar;;c(;g?g:m Force
per capita Demand Loabor Force®
Approach?
Austria 90-91 20,636 25,382 5.47 300-380 9.6 Schneider (1998) and
97-98 25,874 29,630 8.93 500-750 16.0 own calculations
Denmark 1980 13,233 18,658 8.6 250 8.3 M ogensen, et. al.
1986 18,496 26,356 9.8 390 13.0 (1995)
1991 25,946 36,558 11.2 410 14.3 and own calculations
1994 34,441 48,562 17.6 420 154
France 1975-82 12,539 17,542 6.9 800-1500 3.0-6.0 De Grazia (1983) and
1997-98 24,363 34,379 14.9 1400-3200 6.0-12.0 own calculations
Germany 1974-82 11,940 17,911 10.6 3000-4000 8.0-12.0 DeGrazia (1983), F. Schneider (1998b)
1997-98 26,080 39,634 14.7 7000-9000 19.0-23.0 and own calculations
[taly 1979 8,040 11,736 16.7 4000-7000 20.0-35.0 Gaetani and d’ Aragona (1979) and
1997-98 20,361 29,425 27.3 6600-11400 30.0-48.0 own calculations
Spain 1979-80 5,640 7,868 19.0 1250-3500 9.6-26.5 Ruesga (1984) and
1997-98 13,791 19,927 23.1 1500-4200 11.5-32.3 own calculations
Sweden 1978 15,107 21,981 13.0 750 13.0-14.0 De Grazia (1983) and own calculations
1997-98 25,685 37,331 19.8 1150 19.8
European 1978 9,930 14,458 14.5 15 000 - De Grazia (1983) and own calculations
Union 1997-98 22,179 32,226 19.6 30 000
OECD 1978 9,576 14,162 15.0 26 000 - De Grazia (1983) and own calculations
(Europe) 1997-98 22,880 33,176 20.2 48 000

1) Source: OECD, Paris, various years

2) Source: Own calculations.

3) Estimated full-time jobs, including unregistered workers, illegal immigrants, and second jobs.
4) In percent of the population aged 20-69, survey method.
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3.3 Further results for the German-speaking Countries®

In table 5 the development of the shadow economy for the countries Austria, Germany

and Switzerland over timeis presented.

Table5: Size and Development of the Shadow Economy in Germany, Audria and

Switzerland over 1975-2002Y

Size of the Shadow Economy (in % of official GDP) using the Currency
Demand Approach

Y ear Germany Audtria Switzerland

in % bilL€ | in% bill.€ | in% bill. CHF
1975 5,75 29,6 2,04 09 | 320 12
1980 10,80 80,2 2,69 2,0 | 4,90 14
1985 11,20 102,3 3,92 39 | 4,60 17
1990 12,20 147,9 5,47 72 | 6,20 22
1995 13,90 241,1? 7,32 12,4 | 6,89 25
1996 14,50 257,62 8,32 146 | 7,51 27
1997 15,00 274,72 8,93 16,0 | 8,04 29
1998 14,80 280,7 ? 9,09 169 | 7,98 30
1999 15,51 301,82 9,56 182 | 8,34 32
2000 16,03 32232 | 10,07 19,8 | 8,87 35
(2001) ¥ 16,00 329,82 | 10,52 21,1 | 9,28 37,5
(2002) ¥ 16,49 35042 | 10,69 21,8 | 948 38,7

D Explanations: The size of the shadow economy can only roughly be compared between the three
countries, as the currency demand equation is specified differently between the three countries and the
independent “cause” variables (taxation regulation, etc.) are not the samein all three countries.

2 From 1995 values for the United Germany.
Forecast, as official values are not available.

3)

Source: Own calculations.

If one condders firsd Germany, one redises, that in the year 1975 the German shadow
economy had a sze of 5.75% (of officid GDP) which rose to 16.49% of officid GDP in

9 These part closely follows Mummert and Schneider (2002).
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the year 2002. In Ausdtria in the year 1975 the shadow economy was 2.04% and increased
to 10.69% in the year 2002. A smilar movement took place in Switzerland where the
shadow economy in the year 1975 was 3.2% and rose to 9.48% in the year 2002. In al
three German-gpeaking countries one observes a strong increase of the shadow economy,
but by far the strongest in Germany, where one now observe a shadow economy of 350,4
billion€ in the year 2002.

The figures presented above dlow for the assumption of congtantly rigng shadow
economic  activities in - Germany. Measurement  results  teken  via  microeconomic
goproaches point in the same direction: Severd estimaes of the sze of the shadow
economic labor force in Europe underline the (probably growing) relevance of shadow
economic activities within economic systems, t00.1? In a survey conducted by telephone
interviews in March 1998 in Germany by IFAK with a representative sample of the
responses of 1.000 persons 22 % admitted that they indeed had been working in the
shadow economy.” Though microeconomic measurement approaches give information
with respect to the overdl sze of shadow economic activities it is especidly their detailed
information on the different activities and on the people involved which are of interest in
the present context. Shadow economic activities seem to form a naturd part of market
adtivities in Gamany: Agan in the IFAK-survey only 31,2 % of the respondents thought
that nearly none of their friends or acquaintances had a least once been buying goods or
sarvices in the shadow economy. Ingtead, more than & % assumed that at least a quarter
of their friends and acquaintances (23,1 %) up to dmost dl (13,2 %) had once or severd
times accepted the offer of black labor.

But who are the people offering black labor and what kind of labor is involved? Most
surveys point to the average supplier of black labor holding a regular job in the officid
economy and thus being only part-time involved in shadow economic activities? Around
60 % of the suppliers of black labor in the IFAK-survey worked in the officid economy,
too. Stll, it is generdly assumed that despite most of the black labor beng offered by
officid jobholders unemployed, students and socid welfare recipients are relatively more

10 De Grazia, 1983; Schneider & Enste, 2000b.

1 The survey was undertaken in the name of B.A.C. Burda, Munich. | would like to thank Burda Press for
their very co-operative behavior. Some of the empirical results of the IFAK-study can be found in Focus,
1998. With only 26.3 percent of the households refusing to be interviewed, the response rateis rather good.
Thisisespecially trueif thisfigureis compared with the non-response rate of other surveyse.g. in Canada
48 percent (see Lemieux, Fortin & Fréchette, 1994), in the Netherlands (between 50 and 60 percent) and in
Denmark (see Mogensen, et al., 1995: 7-9). For a detailed discussion on quality matters see Mummert and
Schneider (2002).

12) See for instance Dallago, 1990; Lemieux, Fortin & Fréchette, 1994; Mogensen, et al., 1995.
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engaged in shadow economic activities than regular job holders (see e.g. Lemieux, Fortin
& Fréchette, 1994).

In congruence with other empirica results on shadow economies (see eg. Dadlago, 1990)
shadow economic activities in Germany seem to be mostly concentrated in the areas of
house corgtruction, renovation, car repars and servicing. Most of these services
presuppose a certain income level. Correspondingly, the demand of black labor has its
roots rather in the middle class than in low income groups (see dso Gretschmann, 1984:
115).

In addition to the empirical results presented s0 far, the dready mentioned IFAK-survey
holds some interesting information on shadow economic activities in Eag and West
Germany, too: The representative sample includes the responses of 797 persons in West
Germany and 170 in East Germany aged 14 years and over. Only 129 % of the
respondents living in the Eastern part of Germany admitted that they had been working in
the shadow economy in contrast to 24.5 % in West Germany (see table 6).

Table 6: Supply of shadow economic activities
“Honestly, have you ever done Schwar zarbeit?’

Western Germans Eagern Germans
Yes 24.5% 129%
No 735% 85.3%
No response 20% 1.8%

East-West differences statistically significant: 2-Tailed P 0.0023; Z —3.0515.
Source: IFAK, 1998, own calculations

This ggnificant difference between the West- and East-Germany with respect to the
extent of black labour holds for the amount of purchases of goods and services in the
shadow economy, as well: Being asked to assess how many people in ther cirde of
acquaintances and friends have demanded services in the shadow economy (& lesst once)
the respondents answered in the following way (seetable 7).

Table 7: Demand of black labour in the circle of acquaintances and friends (in percent)
“How many of your friends or acquaintances do you think have made use of Schwar zarbeit at |east once?”

Wegtern Germans Eagern Germans
Almost none of them 255 % 56.5 %
About 1/4 of them 23.2% 21.8%
About the half of them 189 % 11.8%
about 36f them 10.2% 24%
All or almost all 15.7 % 29%
I do not know 6.5 % 4.7 %

East-West differences statistically significant: 2-Tailed P 0.0001; Z —7.2749.
Source: IFAK, 1998, own calculations
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More tan 50 % of the respondents in East Germany were sure that their acquaintances
and friends refraned from purchasng goods and services in the shadow economy
compared to only 25 % in the West. A amilar contrast between the actions of people in
East- and West-Garmany can be noted concerning a high involvement in shadow
economic activities. Whereas 26 % of the respondents in West-Germany assessed that
most (about three quarter) up to nearly dl of their acquaintances and friends had at least
once accepted buying goods and services in the shadow economy only 5 % in the East
answered the same way. Again, comparing the answers of East- and West-Germans with
respect to their differences, we get agatistical significance on the 0.01 leve.

Interestingly, there seems to be dso a lesser willingness of suppliers in the eastern officid

economy to offer aso unreported services to their clients (see table 8).

Table 8: Unsolicited offer of black labour (in percent)

“Has anyone ever made you an unsolicited offer to provide you with agray market service rather than a
legal one?’

Western Germans Eagern Germans
Y es, once 95% 124 %
Y es, repeatedly 32.7% 124%
No, never 56.0 % 74.7 %
No response 1.8% 0.6%

East-West differences statistically significant: 2 Tailed P 0.0015; Z —3.1655.
Source: IFAK, 1998, own calcul ations

Especidly with respect to the answer “Yes, repestedly” there is a difference between the
western and the eastern part of Germany, because in East Germany only 12.4 % made this
experience compared to 32.7 % in the West.

In table 9 the shadow economy of the German countries (,Lander) is presented™. This
has been done to provide further empiricd evidence that the shadow economy in the
former GDR (or ,Neue Bundedander”) is lower then in West-Germany (or in the , Alten
Bundedénder”) respectively. Table 8 confirms, that on average the East-Germant
»Bundedénder* have a lower shadow economy compared to the overal shadow economy
in Germany and to the shadow economies of most West-German countries. For example,
for the year 1999 the shadow economy of East-Belin is -1.6% below the average shadow
economy, the one of Sachsen of -1.1% and the one of Thiringen —1.5%. In generd these

results show, that the shadow economy in Germany is growing, that there are some

13) The estimation method is explained in detail in Schneider (2001).
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differences between East- and West-Germany, with the result that the shadow economy in

the East-German “Lande” islower.

Table 9: The Sze of the Shadow Economy of the German , Lander” of the years

1995 and 1999
Size of the Shadow Economy Difference from the size of
German ,, Lander” inmio. €and in % of official total Germany
GDP (in % of GDP) of the year
1999
1995 1999

Baden-Wirttemberg 31.064] 37.777

12,55 13,38 -2,15
Bayern 39.034] 47.904

13,47 14,5 -1,03
Berlin West 10.280 12.290

17,99 21,73 +6,20
Berlin Ost 1.934 2693

10,1 13,92 -1,61

Brandenburg 4532 5.659

13,24 14,12 -1,41
Bremen 2.707 3474

13,99 16,48 +0,95
Hamburg 6.970 9.097

10,45 13,08 -2,45
Hessen 19.298 24.898

11,74 14,2 -1,33
M ecklenbur g-Vorpommern 3.460 4.343

15,28 15,49 -0,04
Nieder sachsen 25.145 31.555

16,65 18,36 +2,83
NordrheinrWestfalen 56.647, 71.747

14,67 16,56 +1,03
Rheinland-Pfalz 11.271 14.23Q

14,86 16,46 +0,93
Saar land 3.241 4111

14,9 17,28 +1,75

Sachsen 8.239 10.279

14,19 14,47 -1,06
Sachsen-Anhalt 5.020 6.216

14,99 15,46 -0,07
Schleswig-Holstein 8.619 11.087

15,98 17,81 +2,28
Thuringen 4.425 5.375

14,74 14,03 -1,50
All countriestogether 241.887 302.739

13,97 15,53 0,0

Source: Schneider 2001.
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4 The Main Causes of the Increase of the Shadow Economy

4.1 Increase of the Tax and Social Security Contribution Burdens
In dmogt dl sudies® it has been found out, that the increase of the tax and socid

security contribution burdens is one of the main causes for the increase of the shadow
economy. Since taxes affect labor-leisure choices, and dso simulate labor supply in the
shadow economy, or the untaxed sector of the economy, the distortion of this choice is a
major concern of economisgts. The bigger the difference between the tota cost of labor in
the officid economy and the after-tax earnings (from work), the greater is the incentive to
avoid this difference and to work in the shadow economy. Since this difference depends
broadly on the socid security system and the overdl tax burden, they are key features of
the existence and the increase of the shadow economy. But even mgor tax reforms with
magor tax rate deductions will not lead to a subgtantia decrease of the $adow economy.
They will only be adle to dabilize the sze of the shadow economy and avoid a further
increese. Socid networks and persona relaionships, the high profit from irregular
activities and associaed invesments in red and human capitd ae strong ties which
prevent people from transferring to the officiad economy. For Canada, Spiro (1993)
expected samilar reections of people facing an increase in indirect taxes (VAT, GST).
After the introduction of the GST in 1991 - in the midst of a recesson - , the individuds
auffering economic hardship because of the recesson turned to the shadow economy,
which led to a subgantid loss in tax revenue. “Unfortunately, once this habit is
developed, it is unlikdy that it will be abandoned meredly because economic growth
resumes (Spiro 1993 p. 255). They may not return to the forma sector, even in the long
run. This fact makes it even more difficult for politicians to carry out mgor reforms

because they may not gain alot from them.*®

In neoclasscad modds the most important factor is the margind tax rate. The higher the
margind tax rate, the greater is the subdtitution effect and the bigger the digtortion of the
labor-leisure decison. Especidly when teking into account that the individud can dso
receive income in the shadow economy, the subdtitution effect is definitely larger than the

14) See Thomas (1992); Lippert and Walker (1997); Schneider (1994a, 1994b, 1997, 1998, 2000); Johnson,
Kaufmann, and Zoido-Lobatén (1998a,1998b); Tanzi (1999) and Giles (1999a) just to quote a few recent
ones.

19see Schneider (1994b, 1998b) for a similar result of the effects of a major tax reform in Austria on the
shadow economy. Schneider shows that a major reduction in the direct tax burden did not lead to a major
reduction in the shadow economy. Because legal tax avoidance was abolished and other factors, like
regulations, were not changed; hence for a considerable part of the tax payers the actual tax and regulation
burden remained unchanged.
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income effect’® and, hence, the individud works less in the officid sector. The overdll
efficiency of the economy is, therefore (ceteris paribus) lower and the distortion leads to a
welfare loss (according to officid GNP and taxation.) But the wefare might dso be
viewed as increasing, if the wefare of those, who are working in the shadow economy,

were taken into account, too.*”

Empirica results of the influence of the tax burden on the shadow economy is provided in
the studies of Schneider (1994b, 2000) and Johnson, Kaufmann and Zoido-Lobaton
(19984, 1998h); they dl found strong evidence for the generd influence of taxation on the
shadow economy. This strong influence of indirect and direct taxation on the shadow
economy will be further demondgrated by discussing empirical results in the case of
Audria and the Scandinavian countries. For Audria the driving force for the shadow
economy activities is the direct tax burden (including socid security payments), it has the
biggest influence, followed by the intendty of regulation and complexity of the tax
sydem. A smilar result has been achieved by Schneider (1986) for the Scandinavian
countries (Denmark, Norway and Sweden). In dl three countries various tax varidbles
(average direct tax rate, average totd tax rate (indirect and direct tax rates)) and margina
tax rates have the expected positive sign (on currency demand) and are highly datigticdly
gonificat. Similar results are reached by Kirchgaessner (1983, 1984) for Germany and
by Kloveland (1984) for Norway and Sweden.

Severd other recent sudies provide further evidence of the influence of income tax rates
on the shadow economy: Cebula (1997), using Feige data for the shadow economy, found
evidence of the impact of government income tax rates, IRS audit probabilities, and IRS
pendty policies on the rdative size of the shadow economy in the United States. Cebula
concludes that a redtraint of any further increase of the top margind income tax rate may
a least not lead to a further increase of the shadow economy, while increased IRS audits
and pendties might reduce the size of the shadow economy. His findings indicate that
there is generdly a srong influence of date activities on the dze of the shadow economy:
For example, if the margind federd persond income tax rate increases by one percentage
point, ceteris paribus, the shadow economy rises by 1.4 percentage points. In another
invedtigation, Hill and Kabir (1996) found empirica evidence that margind tax raes are
more relevant than average tax rates, and that a subgtitution of direct taxes by indirect
taxes seems unlikely to improve tax compliance. Further evidence on the effect of

16)If leisureis assumed to be anormal good.
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taxaion on the shadow economy is presented by Johnson, Kaufmann, and Zoido-Lobatdn
(1998b), who come to the concluson that it is not higher tax rates per se that increase the
gze of the shadow economy, but the ineffective and discretionary application of the tax
sysem and the regulations by governments. Their finding, that there is a negative
correlaion'® between the size of the unofficid economy and the top (margind) tax rates,
might be unexpected. But dnce other factors like tax deductibility, tax rdives, tax
exemptions, the choice between different tax systems, and various other options for legd
tax avoidance were not taken into account, it is not al that surprising® On the other side
Johnson, Kaufmann and Zoido-Lobaton (1998b) find a positive correlation between the
gze of the shadow economy and the corporate tax burden. They come to the overdl
conclusion tha there is a large difference between the impact of ether direct taxes or the
corporate tax burden. Ingitutional aspects, like the efficiency of the adminidration, the
extent of control rights held by politicians and bureaucrats, and the amount of bribery and
epecidly corruption, therefore, play a mgor role in this “bargaining game’ between the

government and the taxpayers.

In table 10 it is tried to provide an explanation of the different szes of the shadow
economies of some of the 21 OECD countries by comparing the overdl tax and socid
security contributions with the size of the shadow economy of the different countries for
the year 1996.29

Table 10
With the exception of Spain (shadow economy 22.9%, tax and socid security burden

67.2%), Greece, Itdy, Belgium and Sweden, who have the largest shadow economies in
1996 dso have the highest tax and socid security burden (72.3, 72.9, 76.0 and 78.6%),

11 See Thomas (1992) p. 134-7.
®)The higher the top marginal tax rate, the lower the size of the shadow economy.
9Friedman, Johnson, Kaufmann and Zoido-Lobaton (1999) found a similar result in a cross country
analysis that higher tax rates are associated with less official activity as percent of GDP. They argue
entrepreneurs go underground not to avoid official taxes but they want to reduce the burden of bureaucracy
and corruption. However looking at their empirical (regression) results the finding that higher tax rates are
correlated with alower share of the unofficial economy is not very robust and in most cases, using different
tax rates, they do not find a statistically significant result.

20) | almost all studies the rise of the tax and social security contribution burdens is one of the most
important causes of the increase of the shadow economy. Conpare for example Frey and Pommerehne
(1984), Lipert and Walker (1997), Schneider (1994a, 1994b, 1997, 2000), Thomas (1992, 1999), Tanzi
(1999), Giles (1999a) and Schneider and Enste (2000).
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whereas the countries like Switzerland and U.S, who have the lowest overdl tax and
socid security burden (39.7 and 41.4%) they have the lowest shadow economies with 7.5
and 8.8%, too! Of course, there are exceptions, like the United Kingdom and Audtria
with a quite high overdl tax and sociad security burden (54.9 and 70.4%) and a quite low
shadow economy (13.1 and 8.3%), but the overal pictures seems to fit, the higher the
overdl sodd security and tax burden, the higher the shadow economy, ceteris paribus.
The drong postive rdationship that a risng tax and socid security contribution burdens
cause a higher shadow economy, is adso demondrated in figures 2.1 and 2.2

[Figures 2.1 and 2.2

If one cdculates the corrdation coefficient between the tax and socid  security
contribution burden and the size of the shadow economy, the coefficient has a vaue of
0.61, whichis clearly satidicdly sgnificant from zero.
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Table10: The Size of the Shadow Economy and the Burden of Taxes and Social Security Contributions in OECD

countriesin the year 1996

Szeof the | Vaueadded | Average | Social security | Social security | Total social Total social Total tax
shadow taxrate(in | directtax | contributions | contributions security security and social
economy (in %)Y rate by employees | by employers | contributions | contributions+ Security
% of GDP) (in %)? rate? rate? rate direct tax burden:
(in %) (in %) (in %) burden: um um
sum of (4)+(5) D+(B)+(3) 2+(3)+
(in %) (4)+(5)
1996 1996 1996 1996 1996 1996 1996 1996
Country @) 2 ©) 4) ©) (©) () ©)
Greece 28.5 18.0 11.0 15.8 27.5 43.3 54.3 72.3
Italy 27.0 19.0 12.0 9.9 320 419 53.9 729
Spain 22.9 16.0 13.0 6.6 316 38.2 51.2 67.2
Belgium 21.9 21.0 19.0 10.0 26.0 36.0 55.0 76.0
Sweden 19.2 25.0 20.0 4.0 29.6 33.6 53.6 78.6
Norway 18.9 23.0 19.0 7.0 12.8 19.8 38.8 61.8
Denmark 183 25.0 36.0 9.0 0.0 9.0 45.0 70.0
Irdand 15.9 21.0 20.0 7.2 12.3 19.5 39.5 60.5
Canada 14.6 7.0 21.0 7.0 8.0 15.0 36.0 43.0
Germany 14.5 15.0 18.0 16.1 16.1 32.2 50.2 65.2
France 14.3 20.6 6.0 13.0 310 440 50.0 70.6
Netherlands 14.0 175 10.0 31.0 8.8 39.8 49.8 67.3
UK. 131 175 16.0 10.7 10.2 214 374 54.9
USA 8.8 30 17.0 7.6 138 214 384 414
Audria 83 20.0 8.0 18.2 24.2 424 504 704
Switzerland 7.5 6.5 10.0 11.6 11.6 23.2 33.2 39.7

1) Rates of the year 1996; USA: Average salestax

2) Averagedirect tax rateiscalculated asthe sum of all incometaxes (+ payroll and manpower taxes) paid on wages and salaries (including income of self-

employed) divided by gross labor costs of an average income earner in the respective country.
3) Therateiscalculated on the basis of the annual gross ear nings of an average income earner in the respective country.
Sour ce: Own calculations and OECD-working paper 176, 1997, Paris.
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Figure 2.1: Size of the Shadow Economy vs Total Soc. Security

Contributions + Direct Tax Burden*, Year 1996
(Correlation Coefficient with AT = 0,61, without AT = 0,72)
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Figure 2.2: Size of the Shadow Economy vs

Total Tax* and Soc. Security Burden, Year 1996

(Correlation Coefficient with AT = 0,62, without AT = 0,74)
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4.2 Intensity of Regulations
The increase of the intengty of regulations (often messured in the numbers of laws and

regulations, like licenses requirements) is another important factor, which reduces the
freedom (of choice) for individuas engaged in the officid economy.?) One can think of
labor market regulations, trade barriers, and labor restrictions for foreigners. Johnson,
Kaufmann, and Zoido-Lobatén (1998b) find an overdl dgnificant empirica evidence of
the influence of (labor) regulations on the shadow economy, the impact is clealy
described and theoreticdly derived in other dudies, eg. for Germany (Deregulation
Commisson 1990/91). Regulations lead to a substantid incresse in labor cods in the
officia economy. But snce mogt of these costs can be shifted on the employees, these
costs provide another incentive to work in the shadow economy, where they can be
avoided. Empiricd evidence supporting the modd of Johnson, Kaufmann, and Shiefer
(1997), which predicts, inter dia, that countries with more generd regulation of ther
economies tend to have a higher share of the unofficia economy in tota GDP, is found in
ther empiricd andyss A one-point increase of the regulation index (ranging from 1 to 5,
with 5 = the most regulation in a country), ceteris paribus, is associated with an 8.1
percentage point increase in the share of the shadow economy, when controlled for GDP
per capita (Johnson et. a. (1998b), p. 18). They conclude that it is the enforcement of
regulation, which is the key factor for the burden levied on firms and individuds, and not
the overd|l extent of regulation - mostly not enforced - which drive firms into the shadow
economy. Friedman, Johnson, Kaufmann and Zoido-Lobaton (1999) reach a smilar
result. In their sudy every avalable measure of regulation is dsgnificantly corrdated with
the share of the unofficid economy and the sgn of the rdationship is unambiguous more
regulation is corrdated with a larger shadow economy. A one point increase in an index
of reguldion (ranging from 1-5) is associated with a 10 % increase in the shadow

economy for 76 developing, trangtion and devel oped countries.

These findings demondrate that governments should put more emphass on improving
enforcement of laws and regulaions, rather than increesng ther number. Some
governments, however, prefer this policy option (more regulations and laws), when trying

2Dsee for a (social) psychological, theoretical foundation of this feature, Brehm (1966, 1972), and for a
(first) application to the shadow economy, Pelzmann (1988).
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to reduce the shadow economy, mosly because it leads to an increase in power of the
bureaucrats and to a higher rate of employment in the public sector.

5 Some Methods to Estimate the Size of the Shadow Economy #

As has dready been mentioned in chapter 2 to undertake attempts to measure the size of a
shadow economy is a difficult and chalenging task. In this chepter a short overview is
given about the current knowledge of some procedures to estimate the shadow economy.
To measure the size and development of the shadow economy three different types of
methods are most widdy used. They ae briefly discussed in the following three
subsections.

5.1 Direct Approaches

These ae micro agpproaches which employ ether well desgned surveys and samples
based on voluntary replies or tax auditing and other compliance methods. Sample surveys
desgned for edimation of the shadow economy ae widdy used in a number of
countries™ to meesure the shadow economy. The main disadvantage of this method is
that it presents the flaws of dl surveys. average precison and results depend greetly on
the respondents willingness to cooperate. It is difficult to asses the rise of the undeclared
work from a direct questionnare. Most interviewed hedtate to confess a fraudulent
behavior and quite often responses are rardy rdiable so that it is difficult, from this type
of answers, to caculate a red estimate — in monetary terms — of the extend of undeclared
work. The main advantage of this method lies in the detailled information about the
dructure of the shadow economy, but the results from these kinds of surveys are very

senstive to the way the questionnaire is formulated?™ .

Egtimates of the shadow economy can aso be based on the discrepancy between income
declared for tax purposes and that measured by sdective checks. Fisca auditing programs

22) This chapter closely follows Schneider and Enste (2000); they give also a more detailed description of all
methods used to estimate the shadow economy including acritical discussion of them.

2)The direct method of voluntary sample surveys has been extensively used for Norway by Isachsen,
Klovland and Strom (1982), and Isachsen and Strom (1985). For Denmark this method is used by
Mogensen (et. a., 1995) in which they report , estimates* of the shadow economy of 2.7 percent of GDP for
1989, of 4.2 percent of GDP for 1991, of 3.0 percent of GDP for 1993 and of 3.1 percent of GDP for 1994.

The advantages and disadvantages of this method are extensively dealt by Mogensen et. al (1995) in their
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have been paticulaly effective in this regard. Desgned to measure the amount of
undeclared taxable income, they have been used to calculate the shadow economy in
severd countries® A number of difficulties beset this approach. Firdly, using tax
compliance data is equivdent to usng a (possbly biased) sample of the population.
However, since in generd a sdlection of tax payers for tax audit is not random, but based
on properties of submitted (tax) returns which indicate a certain likelihood of (tax) fraud,
such a sample is not a random one of the whole population. This factor is likely to bias
compliance — based estimates of the black economy. Secondly, estimates based on tax
audits reflect that portion of black economy income which the authorities succeeded in
discovering and thisislikely to be only afraction of hidden income.

A further disadvantage of the two direct methods (surveys and tax auditing) is that they
lead only to point edimates in time. Moreover, it is unlikdy that they capture dl
»Shadow” activities, so they can be seen as providing lower bound estimates. They are
unable (at least a present) to provide estimates of the development and growth of the
shadow economy over a longer period of time. As adready argued, they have, however, a
least one condderable advantage - they can provide detailed information about shadow
economy activities and the structure and compodtion of those who work in the shadow

economy.

5.2 Indirect Approaches

These approaches, which ae dso cdled ,indicator* agpproaches, are mogly
macroeconomic ones and use various economic and other indicaiors that contain
information about the development of the shadow economy (over time). Currently there
ae five indicators which leave some ,traces' of the development of the shadow

economy:2®

excellent and very carefully done investigation.
)n the United States, IRS (1979, 1983), Simon and Witte (1982), Witte (1987), Clotefelter (1983), and
Feige (1986). For amore detailed discussion, see Dallago (1990) and Thomas (1992).

% Out of these five indicator approaches only two are discussed here, which have been used; hence the
discrepancy between national expenditure and income method, the discrepancy between official and actual
labor force and the transactions approach are not presented here; compare Schneider and Enste (2000) for
them.
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5.2.1 TheCurrency Demand Approach

The currency demand approach was firt used by Cagan (1958), who cdculated a
corrdation of the currency demand and the tax pressure (as one cause of the shadow
economy) for the United States over the period 1919 to 1955. 20 years later, Gutmann
(1977) used the same approach, but did not use any datistica procedures;, instead he
,only“ looked at the ratio between currency and demand deposits over the years 1937 to
1976.

Cagan's approach was further developed by Tanzi (1980, 1983), who econometricaly
estimated a currency demand function for the United States for the period 1929 to 1980 in
order to cdculate the shadow economy. His agpproach assumes that shadow (or hidden)
transactions are undertaken in the form of cash payments, so as to leave no observable
traces for the authorities. An increase in the dze of the shadow economy will therefore
increase the demand for currency. To isolate the resulting ,,excess' demand for currency,
an equation for currency demand is economelricdly estimated over time  All
conventional possble factors, such as the development of income, payment habits,
interest rates, and so on, are controlled for. Additionally, such variables as the direct and
indirect tax burden, government regulation and the complexity of the tax system, which
are assumed to be the mgor factors causing people to work in the shadow economy, are
indluded in the estimation equation.2”

The ,excess’ increase in currency, which is the amount unexplained by the conventional
or norma factors (mentioned above) is then attributed to the risng tax burden and the
other reasons leading people to work in the shadow economy. Figures for the sze and
development of the shadow economy can be caculated in a firs step by comparing the
difference between the development of currency when the direct and indirect tax burden
(and government regulations) are held a its lowest vaue, and the development of
currency with the current (much higher) burden of taxation and government regulations.
Assuming in a second sep the same income velocity for currency used in the shadow
economy as for legd M1 in the officid economy, the size of the shadow economy can be
computed and compared to the officid GDP.

%) The estimation of such a currency demand equation has been criticized by Thomas (1999) but part of this
criticism has been considered by the work of Giles (1999a, 1999b) and Bhattacharyya (1999), who both use
the latest econometric technics.
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The currency demand approach is one of the most commonly used approaches. It has
been applied to many OECD countries?® but has nevertheless been criticized on various

grounds2®) The most commonly raised objections to this method are:

() Not al transactions in the shadow economy are paid in cash. Isachsen and Strom
(1985) used the survey method to find out that in Norway, in 1980, roughly 80
percent of al transactions in the hidden sector were paid in cash. The sze of the
tota shadow economy (including barter) may thus be even larger than previoudy
estimated.

(i) Mogt studies consder only one particular factor, the tax burden, as a cause of the
shadow economy. But others (such as the impact of regulation, taxpayers
attitudes toward the sate, ,tax morality* and so on) are not consdered, because
reliable data for most countries is not avalable. If, as seems likdly, these other
factors dso have an impact on the extent of the hidden economy, it might again be
higher than reported in most studies>?

@iii) A further weakness of this approach, at least when agpplied to the United States, is
discussed by Garcia (1978), Park (1979), and Feige (1996), who point out that
increases in currency demand deposits are due largely to a dowdown in demand
deposits rather than to an increase in currency caused by activities in the shadow
€conomy.

(iv)  Blades (1982) and Feige (1986, 1996), criticize Tanzi's studies on the grounds
that the US dollar is used as an international currency. Tanzi should have
consdered (and controlled for) the US dollars, which are used as an internaiond
currency and held in cash abroad” Moreover, Frey and Pommerehne (1984) and

2)See Schneider (1997, 1998a), Johnson, Kaufmann and Zoido-Lobatén (1998a), and Williams and
Windebank (1995).

29500 Thomas (1992, 1999), Feige (1986), and Pozo (1996).

300ne (weak) justification for the use of only the tax variable is that this variable has by far the strongest
impact on the size of the shadow economy in the studies known to the authors. The only exception is the
study by Frey and Weck-Hannemann (1984) where the variable ,tax immorality” has a quantitatively larger
and statistically stronger influence than the direct tax share in the model approach. In the study of
Pommerehne and Schneider (1985), for the U.S., besides various tax measures, data for regulation, tax
immorality, minimum wage rates are available, the tax variable has a dominating influence and contributes
roughly 60-70 percent to the size of the shadow economy. See also Zilberfarb (1986).

3D In another study by Tanzi (1982, esp. pp. 110-113) he explicitly deals with this criticism. A very careful
investigation of the amount of US-$ used abroad and the US currency used in the shadow economy and to
"classical" crime activities has been undertaken by Rogoff (1998), who concludes that large denomination
bills are major driving force for the growth of the shadow economy and classical crime activities due to
reduced transactions costs.
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Thomas (1986, 1992, 1999) clam that Tanzi's parameter estimates are not very
stable?

(V) Another weak point of this procedure, in most sudies, is the assumption of the
same velocity of money in both types of economies. As Hill and Kabir (1996) for
Canada and Klovland (1984) for the Scandinavian countries argue, there is aready
condderable uncertainty about the velocity of money in the officid economy; the
veocity of money in the hidden sector is even more difficult to estimate. Without
knowledge about the velocity of currency in the shadow economy, one has to
accept the assumption of an ,,equa” money velocity in both sectors.

(vi)  Findly, the assumption of no shadow economy in a base year is open to criticism.
Reaxing this assumption would again imply an upward adjusment of the figures
attained in the bulk of the studies dready undertaken.

5.2.2 ThePhysical Input (Electricity) Method

(1) TheKaufmann - K aliberda M ethod®®

To measure oved! (officdad and unofficda) economic activity in an economy, Kaufmann
and Kaiberda (1996) assume that eectric-power consumption is regarded as the single
bet physcd indicator of overdl economic activity. Overdl (officdad and unofficid)
economic activity and eectricity consumption have been empiricaly observed throughout
the world to move in lockstep with an eectricity/GDP eadticity usudly close to one. By
having a proxy measurement for the overdl economy and subtracting it from estimates of
officid GDP, Kaufmann and Kdiberda derive an edimate of unofficiad GDP. This means,
that Kaufmann and Kdiberda suggest, that the growth of totd eectricity consumption is
an indicator for representing a growth of officda and unofficid GDP. According to this
approach, the difference between the gross rate of registered (officid) GDP and the cross
rate of tota dectricity consumption can be attributed to the growth of the shadow
economy. This method is very smple and gppeding, however, it can dso be criticized on

various grounds:

%2) However in studies for European countries Kirchgaessner (1983, 1984) and Schneider (1986) reach the
conclusion that the estimation results for Germany, Denmark, Norway and Sweden are quite robust when
using the currency demand method. Hill and Kabir (1996) find for Canada that the rise of the shadow
economy varies with respect to the tax variable used; they conclude ,, when the theoretically best tax rates
are selected and a range of plausible velocity values is used, this method estimates underground economic
ggovvth between 1964 and 1995 at between 3 and 11 percent of GDP.“ (Hill and Kabir [1996, p. 1553]).

)This method was used earlier by Lizzeri (1979), Del Boca and Forte (1982), and then was used much
later by Portes (1996), Kaufmann and Kaliberda (1996), Johnson, Kaufmann and Shleifer (1997). For a
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() Not dl shadow economy activities require a condderable amount of dectricity
(e.g. persona services), and other energy sources can be used (gas, ail, cod, etc.),
S0 that only a part of the shadow economy will be captured.

(i) Over time, there has been consderable technicd progress. Both the production
and use of dectricity are more efficient than in the past, and tha will goply in both
officid and unofficid uses

@iii) There may be condderable differences or changes in the dadicity of
electricity/GDP across countries and over time3?

(2) TheLacké Method

Lacké (1996, 1998, 1999) assumes that a certain part of the shadow economy is
asociated with the household consumption of dectricity. It comprises, among others, the
so-cdled household production, do-it-yoursdf activities, and other non registered
production and services. Lacké assumes that in countries where the section of the shadow
economy associated with the household dectricity consumption is high, the rest of the
hidden economy, that is the part Lackd cannot measure, will aso be high. Lacké (1996,
pp.19 ff.) assumes that in each country a part of the household consumption of eectricity

is used in the shadow economy.

Lackd's approach (1998, p.133) can be described by the following two equations:

INnE =a;InCG+azInPR+aszG+asQ+tasHi+u (1)

with a;>0,a2<0,a3>0,a2<0,a5>0

Hi =b1 Ti+bo(S-T) +bsD 2

withb; >0,b,<0,b3>0

where

i the number assgned to the country,

E: per capita household eectricity consumption in country i in Mtoe,

Ci: per capita red consumption of households without the consumption of dectricity in
country i in US dollars (at purchasing power parity),

PR:: the red price of consumption of 1 kWh of resdentid dectricity in US dadlars (at

purchasing power parity),

critique see Lackd (1996, 19973, 1997b, 1998).
34)Johnszon, Kaufmann and Shleifer (1997) make an attempt to adjust for changes in the elasticity of
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Gi: the rdative frequency of months with the need of heating in housesin country i,

Qi: the rdio of energy sources other than eectricity energy to dl energy sources in
household energy consumption,

Hi: the per capita output of the hidden economy,

T;: the ratio of the sum of paid persona income, corporate profit and taxes on goods and
sarvicesto GDP,

Si: theratio of public socid welfare expenditures to GDP, and

Di: the sum on number of dependants over 14 years and of inactive earners, both per 100

active earners.

In a cross country study, she econometricaly estimates equation (1) substituting H; by
equation (2). The econometric estimation results can then be used to establish an ordering
of the countries with respect to dectricity use in their shadow economies. For the
cdculation of the actud size (vaue added) of the shadow economy, Lacké should know
how much GDP is produced by one unit of eectricity in the shadow economy of each
country. Since these data are not known, she takes the result of one of the known shadow
economy estimations, that were carried out for a market economy with another approach
for the early 1990s, and she applies this proportion D the other countries. Lackd used the
shadow economy of the United States as such a base (the shadow economy vaue of
10.5% of GDP taken from Morrig(1993)), and then she calculates the size of the shadow
economy for other countries. Lackd's method is aso open to criticiam:

() Not dl shadow economy activities require a condderable amount of dectricity
and other energy sources can be used.

(i)  Shadow economy activities do not take place only in the household sector.

(@iii) It is doubtful whether the ratio of socid welfare expenditures can be used as the
explanatory factor for the shadow economy, especidly in trandtion and
developing countries.

It is questionable which is the most reliable base vaue of the shadow economy in order to

cdculate the sze of the shadow economy for dl other countries, especidly, for the

trangtion and developing countries.

electricity/GDP.
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5.3 The model approach®

All methods described so far that are designed to estimate the Size and development of the
shadow economy consder just one indicator that “must” cepture al effects of the shadow
economy. However, it is obvious that its effects show up Smultaneoudy in the
production, labor, and money markets. An even more important critique is that the causes
which determine the sze of the hidden economy are taken into account only in some of
the monetary approach studies which usualy consder one cause, the burden of taxation.
The modd approach explicitly consders multiple causes leading to the exigence and
growth as well as the multiple effects of the shadow economy over time. The empirica
method used is quite different from those used so far. It is based on the Hatisticd theory
of unobserved variadles, which consders multiple causes and multiple indicators of the
phenomenon to be measured. For the edtimation, a factor-andytic approach is used to
measure the hidden economy as an unobserved varidble over time. The unknown
coefficients are edimated in a set of dructurd equations within which the “unobserved”
vaiable cannot be measured directly. The DYMIMIC (dynamic multiple-indicators
multiple-causes) modd conddts in genera of two parts, the measurement model links the
unobserved variables to observed indicators. The dSructurd equations modd  gpecifies
causal relationships among the unobserved \ariables. In this case, there is one unobserved
vaiable, the sze of the shadow economy. It is assumed to be influenced by a set of
indicators for the shadow economy’s size, thus capturing the structura dependence of the
shadow economy on variables that may be useful in predicting its movement and Sze in
the future. The interaction over time between the causes Z; (i = 1, 2, ..., k) the sze of the
shadow economy X, and the indicators Y (j = 1, 2, ..., p) isshown in Figure 1.

B)This part is a summarized version from a longer study by Aigner, Schneider, and Ghosh (1988, p. 303),
applying this approach for the United States over time. The pioneers of this approach are Weck (1983), Frey
and Weck-Hannemann (1984), who applied this approach to cross-section data from the 24 OECD countries
for various years. Before turning to this approach they developed the concept of ,soft modeling” (Frey,
Weck, and Pommerehne (1982), Frey and Weck (1983a and 1983b)), an approach which has been used to
provide aranking of the relative size of the shadow economy in different countries.
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Figure 1. Development of the shadow economy over time.
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There is a large body of literature®® on the possible causes and indicators of the shadow
economy, in which the following three types of causes are distinguished:

Causes

() The burden of direct and indirect taxation, both actua and perceived: a risng
burden of taxation provides a strong incentive to work in the shadow economy.

(i)  The burden of regulation as proxy for al other date activities it is assumed that
increases in the burden of regulaion give a strong incentive to enter the shadow
€conomy.

@i)  The ,tax mordity” (citizens dtitudes toward the date), which describes the
readiness of individuads (a least partly) to leave their officid occupations and
enter the shadow economy: it is assumed tha a declining tax mordity tends to
increase the size of the shadow economy.*”)

%) Thomas (1992); Schneider (1994a, 1997); Pozo (1996); Johnson, Kaufmann and Zoido-L obaton (1998a,
1998h); and Giles (1999a, 1999b).

37 When applying this approach for European countries, Frey and Weck-Hannemann (1984) had the
difficulty in obtaining reliable data for the cause series, besides the ones of direct and indirect tax burden.
Hence, their study was criticized by Helberger and Knepel (1988), who argue that the results were unstable
with respect to changing variablesin the model and over the years.
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Indicators

A change in the Size of the shadow economy may be reflected in the following indicators:

() Devdopment of monetary indicators if activities in the shadow economy rise,
additional monetary transactions are required.

(i) Devdopment of the labor market: increesng participation of workers in the
hidden sector results in a decrease in paticipation in the officia economy.
Smilarly, increased activities in the hidden sector may be expected to be reflected
in shorter working hours in the officid economy.

(i)  Deveopment of the production market: an increase in the shadow economy means
that inputs (especidly labor) move out of the officd economy (at least partly);
this digolacement might have a depressing effect on the officid growth rate of the
€conomy.

The latest use of the model approach has been undertaken by Giles (1999a, 1999b) and by
Giles, Linsey and Gupsa (1999). They bascdly edimates a comprehensive (dynamic)
DYMIMIC (multiple indicators and multiple causes) modd to get a time serious index of
the hiddernymeasured output of New Zedand or Canada, and then edtimate a separate
“cashrdemand modd” to obtan a benchmark for converting this index into percentage
units. Unlike earlier empiricd sudies of the hidden economy, they paid proper attention
to the nondationary, and possble co-integration of time serious data in both models.
Agan this DYMIMIC modd treats hidden output as a latent variable, and uses severa
(measurable) causd variables and indicator variables. The former include measures of the
average and margind tax raes, inflation, red income and the degree of regulation in the
economy. The latter include changes in the (mae) labor force participation rate and in the
cadvmoney supply ratio. In their cashdemand equation they dlow for different velocities
of currency circulation in the hidden and recorded economies. Ther cashdemand
equation is not used as an input to determine the variation in the hidden economy over
time — it is usad only to obtain the long-run average vaue of hidden/measured output, SO
that the index for this ratio predicted by the DYMIMIC mode can be used to cdculate a
level and the percentage units of the shadow economy. Giles latest combination of the
currency demand and DYMIMIC agpproach clearly shows that some progress in the
estimation technique of the shadow economy has been achieved and a number of critica

points have been overcome.
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6 Summary and Conclusions

There are many obstacles to be overcome to measure the Sze of the shadow economy
(either in vaue added and/or in the labor force units) and to andyze its consequences on
the officid economy, dthough some progress has been made. In this paper has been
shown that though it is difficult to etimae the dze of the shadow economy, it is not
impossible. It has been demongrated that with various methods, eg. the currency demand
and the modd approach, some insghts can be provided into the sze and development of
the shadow economy (labor force) of 22 Trandtion and 21 OECD countries. The generd
impresson from the results of these edimations is tha for dl countries investigated the
shadow economy (labor force) has reached a remarkably large size. Over 2000/2001 on
average the shadow economy in terms of value added (labor force) was 38% (30.2%) in
the 22 Trangtion and 16.7% (15.3%)of officid GDP in the 21 OECD countries.

To summarize — or what do we redly know? There is a common finding that the sze of
the shadow economies for the 22 Trangtion and 21 OECD countries has been growing
over the decade of the 90s. A smilar finding can be made for the ,,shadow labor market*
which is atracting a growing attention due to high unemployment in European OECD
countries. Furthermore, the results of this study show that an increasng burden of
taxation and socid security payments, combined with rigng date regulatory activities, are
the mgor driving forces for the sze and growth of the shadow economy. Findly, to
conclude: Shadow economies are a complex phenomenon, present to an important extent
even in the industridlized and developed economies. People engage in shadow economic
activity for a variety of reasons, among mos important, of which we can count are
government actions, most notable taxation and regulaion. With these two insghts, goes a
third, no less important one: a government aiming to decrease shadow economic activity
has to firg and foremost andyze the complex and frequently contradictory relaionships

among consequences of its own policy decisons.
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