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Preface

size of the shadow economy, their strengths and

weaknesses and the estimation results. The purpose
of the survey is threefold. Firstly, it demonstrates that no
ideal method to estimate the size and development of the
shadow economy exists. Because of its flexibility, the MIMIC
method used to get macro-estimates of the size of the
shadow economy is discussed in greater detail. Secondly, the
book focuses on the definition and causal factors of the
shadow economy as well as on a comparison of the size of
the shadow economy using different estimation methods.
Thirdly, estimations of the size of the shadow economy and
shadow labor force are presented and discussed.

This book presents the various methods to estimate the

F.Schneider
November 1, 2025
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1. Introduction

he Empirical research about the size and development

of the shadow economy and shadow labor force all

over the world has strongly increased.! Nowadays,
there are so many studies, which use different methods in
order to estimate the size and development of the shadow
economy, that it is quite difficult to judge the reliability of
various methods. Hence, the first goal of this survey is to
critically review the various methods estimating the size of
the shadow economy and to discuss their strengths and
weaknesses. This shall enable an interested reader to realize
what advantages and disadvantages the different methods
have. A second goal is to present the size of the shadow
labor force, which is increasing, and to contrast it to the
decreasing size of the shadow economy measured in value-
added. A third goal is to present two latest micro studies

1 See e.g. Feld & Schneider 2010; Gerxhani, 2003; Schneider, 2011, and
Schneider & Williams, 2013.
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about the shadow labor force and the relation between the
shadow labor force and un- employment.

The survey is structured as follows: In the next section
some theoretical considerations are made, starting with a
definition of the shadow economy and a brief discussion of
its main causes. In section 3 the various measurement
methods as well as their strengths and weaknesses are
presented. This section also presents estimates of the size of
the shadow economy in Germany using different estimation
methods. In section 4 estimations of the size of the shadow
economy all over the world are presented. In chapter 5 the
shadow labor market and shadow labor force are analyzed.
The size of the shadow labor market is presented and
critically evaluated and some remarks about the shadow
labor force and unemployment are made. Finally, section 6
presents a summary and some concluding remarks.

Schneider, (2025). The Shadow Economy and Shadow Labor Force EconSciences Books




2. Theoretical considerations

2.1. Defining the shadow economy
esearchers attempting to measure the size of shadow
economy face the question of the definition.? One
commonly used working definition is all currently

unregistered economic activities that would contribute to the

officially calculated (or observed) Gross National Product if
observed.? Smith (1994, p.18) uses the definition “market-

2 See Frey & Pommerehne, 1984; Thomas, 1992; Loayza, 1996; Pozo, 1996;
Lippert & Walker, 1997; Schneider, 1994a; 1994b; 1997; 1998; 2003; 2005;
2011; Johnson, Kaufmann, & Shleifer, 1997; Johnson, Kaufmann & Zoido-
Lobatén, 1998a; Belev, 2003; Gerxhani, 2003; and Pedersen, 2003. For
newer surveys, see Schneider & Enste, 2000; 2002; Schneider & Williams,
2013, Alm, et al., 2004 and Feld & Schneider, 2010.

3 This definition is used, for example, by Feige, 1989; 1994; Schneider,
1994a; 2003; 2005; 2011; and Frey & Pommerehne, 1984; Do-it-yourself
activities are not included. For estimates of the shadow economy and
do-it-yourself activities for Germany, see Buehn, Karmann & Schneider,
2009. This definition is taken from Del’Anno, 2003; Del’Anno &
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based production of goods and services, whether legal or
illegal, that escapes detection in the official estimates of
GDP.” One of the broadest definitions includes “those
economic activities and the income derived from them that
circumvent  government  regulation,  taxation  or
observation”. * As these definitions still leave a lot of
questions open, table 2.1 is helpful to demonstrate what
could be a reasonable consensus for a definition of the
underground (or shadow) economy. From table 2.1, it is
clear that abroad definition of the shadow economy includes
unreported income from the production of legal goods and
services, either from monetary or barter transactions - and so
includes all economic activities that would generally be
taxable were they reported to the tax authorities.

Table 2.1. A taxonomy of types of underground economic activities

Type ofactivity Monetary transactions Non-monetary transactions
Tegal Activities Trade with stolen goods; drug Barter of drugs, stolen goods,
dealing and manufacturing; smuggling etc. Produce or
prostitution; gambling; smuggling; growing drugs for own use.
fraud; etc. Theft for own use.
Tax Evasion Tax Avoidance TaxEvasion Tax Avoidance
Legal Activities Unreported in- come Employee Barter of All do-it-
from self- discounts, legal yourself work
employment; Wages, fringe benefits services and neigh-
salaries and assets and goods bor help
from unreported

work related to legal
services and goods

Notes: Structure of the table is taken from Lippert & Walker (1997, p.5)
with additional remarks.

Schneider, 2004; and Feige, 1989. See alo Thomas, 1999; Fleming,
Roman & Farrell, 2000.

4 This definition is taken from Del’Anno, 2003; Del’Anno & Schneider,
2004; and Feige, 1989. See also Thomas, 1999; Fleming, Roman & Farrell
2000.
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This survey uses the following more narrow definition of
the shadow economy,” who uses a similar definition). The
shadow economy includes all market-based legal production
of goods and services that are deliberately concealed from
public authorities for the following reasons:

1. to avoid payment of taxes, e.g. income taxes or value
added taxes,

2. toavoid payment of social security contributions,

3. to avoid certain legal labor market standards, such as
minimum wages, maximum working hours, safety
standards, etc., and

4. to avoid complying with certain administrative
procedures, such as completing statistical questionnaires or
other administrative forms.

2.2. Theorizing about the shadow economy
A useful starting point for a theoretical discussion of the
shadow economy is the path- breaking study by Allingham
& Sandmo (1972) on income tax evasion. While the shadow
economy and tax evasion are not congruent, in most cases
activities in the shadow economy imply the evasion of direct
or indirect taxes, such that the factors determining tax
evasion will most certainly also affect the shadow economy.
According to Allingham and Sandmo tax compliance
depends on its expected costs and benefits. The benefits of
tax non-compliance result from the individual marginal tax
rate and the true individual income. In the case of the
shadow economy the individual marginal tax rate is often
roughly calculated using the overall tax burden from
indirect and direct taxes including social security
contributions. The expected costs of non-compliance derive
from deterrence enacted by the state, i.e., the state’s auditing

5 Compare also the excellent discussion of the definition of the shadow
economyin Pedersen (2003, pp.13-19).
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activities raising the probability of detection and the fines
individuals face when they are caught. Individual morality
also plays a role for compliance and additional costs could
pertain beyond the tax administration’s pure punishment in
the form of psychic costs like shame or regret, but also
additional pecuniary costs if, for example, a reputation loss
results.

Individuals are rational calculators who evaluate the costs
and benefits a legal status entails. Their decision to partially
or completely participate in the shadow economy is a choice
under uncertainty facing a trade-off between the gains if
their activities are not discovered and a loss if discovered
and penalized. Shadow economic activities SE thus
negatively depend on the probability of detection p and
potential fines f, and positively on the opportunity costs of
remaining formal denoted as B. The opportunity costs are
positively determined by the burden of taxation T and high
labour costs W — the individual income generated in the
shadow economy is usually categorized as labor income
rather than capital income - due to labour market
regulations. Hence, the higher the tax burden and labor
costs, the more incentives individuals have to avoid those
costs by working in the shadow economy. The probability of
detection p itself depends on enforcement actions A taken by
the tax authority and on facilitating activities F accomplished
by individuals to reduce detection of shadow economic
activities. This discussion suggests the following structural
equation:

SE = SE[ j{j, E‘J; f; Ez(f", WH
1)

Hence, shadow economic activities may be defined as
those economic activities and income earned that circumvent
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government regulation, taxation or observation. More
narrowly, the shadow economy includes monetary and non-
monetary transaction of legal nature, hence all productive
economic activities that would generally be taxable were
they reported to the state (tax) authorities. Those activities
are deliberately concealed from public authorities to avoid
payment of income, value added or other taxes and social
security contributions, to avoid compliance with certain legal
labor market standards, such as minimum wages, maximum
working hours, or safety standards and administrative
procedures. The shadow economy thus focuses on
productive economic activities that would normally be
included in the national accounts but which remain
underground due to tax or regulatory burdens.® Although
such legal activities would contribute to the country’s value
added, they are not captured in the national accounts
because they are produced in illicit ways. Informal
household economic activities such as do-it-yourself
activities and neighborly help are typically excluded in the
analysis of the shadow economy.”

Kanniainen, Padkonen & Schneider (2004) incorporate
many of these insights in their model of the shadow
economy. They hypothesize that tax hikes unambiguously

¢ Although classical crime activities such as drug dealing are inde pendent
of increasing taxes and the causal variables included in the empirical
models are only imperfectly linked (or causal) to classical crime
activities, the footprints used to indicate shadow economic a ctivities
such as currency in circulation also apply for the classic crime. Hence,
macroeconomic shadow economy estimates do typically not distinguish
legal from illegal under- ground activities; rather they represent the
whole informaleconomy spectrum.

7 From a social perspective, may even from an economic one, soft forms of
illicit employment, such as moon-lighting (e.g. construction work in
private homes) and its contribution to aggregate value added may be
assessed positively. For a discussion of these issues see Thomas (1992)
and Buehn, Karmann & Schneider (2009).
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increase the shadow economy, while the availability of
public goods financed by taxes moderates participation in
the shadow economy. The latter effect however depends on
the ability to access those public goods. A shortcoming of
this analysis is the neglected endogeneity of tax morale and
good governance, which is addressed by Feld & Frey (2007)
who argue that tax compliance is the result of a complicated
interaction between tax morale and deterrence measures. It
must be clear to taxpayers what the rules of the game are
and as deterrence measures serve as signals for the level of
tax morale a society wants to elicit (Posner, 2000), deterrence
may also crowd out the intrinsic motivation to pay taxes. Tax
morale does not only increase if taxpayers perceive the
public goods received in exchange for their tax payments. It
may also decrease if individuals perceive political decisions
for public activities or the treatment of taxpayers by the tax
authorities to be unfair. Tax morale is thus not exogenously
given but influenced by deterrence and the quality of state
institutions. Table 2.2 presents an overview of the most
important determinants influencing the shadow economy.

Schneider, (2023). The Shadow Economy and Shadow Labor Force EconSciences Books




Table 2.2. The main causes determining the shadow economy

Causal variable Theoretical reasoning References
The distortion of the overall taxburden  E.g. Thomas (1992),
affects labor-leisure choices and may Johnson, Kaufmann, &
Tax and Social stimulate labor supply in the shadow  Zoido-Lobatdn (1998a,b),

Security economy. The bigger the difference Giles (1999a), Tanzi
Contribution between the total labor cost in the official (1999), Schneider (2003,
Burdens economy and after-tax earnings (from  2005), Dell’Anno (2007),

work), the greateris the incentiveto reduce  Dell’Anno, Gomez-
the tax wedge and to work in the shadow Antonio & AlanonPardo
economy. This tax wedge depends on (2007), Buehn &
social security burden/payments and the Schneider (2012)
overall tax burden, making them to key
determinants for the existence of the
shadow economy.
The quality of public institutions is another  E.g. Johnson et al.
key factor for the development of the (1998a,b), Friedman,
informal sector. Especially the efficient and Johnson, Kaufmann, &
discretionary application of the tax code Zoido-Lobaton (2000),
and regulations by the government plays a Dreher & Schneider

crucial role in the de- cision to work (2009), Dreher,
underground, even more important than Kotsogiannis &
Que?lit}f of the actual burden of taxes and regulations. McCorriston (2009),
Ui s In particular, a bureaucracy with highly Schneider (2010), Buehn

corruptgov-ernmentofficials seems to be & Schneider (2012),
associated with larger unofficial activity, = Teobaldelli (2011),
while a good rule of law by securing Teobaldelli & Schneider

property rights and contract enforceability (2012), Amendola &
in- creases the benefits of being formal. A Dell’Anno (2010), Losby

certain level of taxation, mostly spentin efal. (2002), Schneider &
productive public services, characterizes Williams (2013)
efficient policies. In fact, the pro- duction in

the formal sector benefits from a higher
provision of productive public services and
isnegatively affected by taxation, while the
shadow econ- omy reacts in the opposite

way. An informal sector developing as a

conse- quence of the failure of political

institutions in promoting an efficient
market economy, and entre preneurs going
underground, as there is an inefficient pub-
lic goods provision, may reduce if

institutions can be strengthened and fiscal

policy gets closer to the median voter’s

preferences.
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Table 2.2. The main causes determining the shadow economy (cont.)

Causal variable Theoretical reasoning References

Regulations, for example labor market regulations or E.g. Johnson,
trade barriers, are another important factor that reduces  Kaufmann, &
the freedom (of choice) for individuals in the official ~ Shleifer (1997),
economy. They lead to a substantial increase in labor Johnson,
Regulations  costs inthe offi-cial economy and thus provide another ~Kaufmann, &
incentive to work in the shadow economy: countries Zoido-Lobaton
that are more heavily regulated tend to have a higher (1998b), Friedman,
share ofthe shadow economy in total GDP. Especially Johnson,
the enforcementand notthe overall extent of regulation ~ Kaufmann, &
- mostly notenforced - is the key factor for the burden Zoido-Lobaton
levied on firms and individuals, making themoperate in (2000), Kucera &
the shadow economy. Roncolato (2008),
Schneider (2011)

Anincrease of the shadow economy may lead to fewer  E.g. Johnson,
state revenues, which in turn reduce the quality and Kaufmann, &
quantity of publicly provided goods and services. Zoido-Lobaton
Public Sector Ultimately, this may lead to increasing tax rates for ~ (1998a,b), Feld &
Services firms and individuals, although the deteriora-tion in the Schneider (2010)
quality of the public goods (such as the public
infrastructure) and of the administration continues. The
consequence is an even stronger incentive to partici-
pate in the shadow economy. Countries with higher tax
revenues achieved by lower tax rates, fewer laws and
regulations, a better rule of law and lower corruption
levels, should thus have smaller shadow economies.

The efficiency of the public sector also has an indirect E.g. Feld & Frey
effect on the size of the shad- ow economy because it (2007), Kirchler
affects tax morale. Tax compliance is drivenby a ~ (2007), Torgler &
psychological tax contract that entails rights and ~ Schneider (2009),
obligations from taxpayers and citizens onthe one hand, Feld & Larsen
Tax Morale but also from the state and its tax authorities on the (2005, 2009), Feld &
otherhand. Taxpayers are more heavily inclined to pay Schneider (2010)
their taxes honestly if they getvaluable public ser-vices
in exchange. However, taxpayers are honest even in
cases when the benefit principle of taxation does not
hold, i.e. for redistributive policies, if such political
decisions follow fair procedures. The treatment of
taxpayers by the tax authority also plays arole. If
taxpayers are treated like partners in a (tax) contract
instead of subor- dinates in a hierarchical relationship,
taxpayers will stick to their obligations of the
psychological tax contract more easily. Hence, (better)
tax morale and (stronger) so-cial norms may reduce the
probability of individuals to work underground.

Schneider, (2023). The Shadow Economy and Shadow Labor Force EconSciencesBooks
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Table 2.2. The main causes determining the shadow economy (cont.)

Causal variable Theoretical reasoning References

Despite the strong focus on deterrence in  E.g. Andreoni, Erard &
policies fighting the shadow economy and the  Feinstein (1998),
unambiguous insights of the traditional =~ Pedersen (2003), Feld &
economic theory of tax non-compliance,  Larsen (2005, 2009), Feld
surprisingly little is known about the effects of & Schneider (2010)
deterrence fromempirical studies. This is due to
Deterrence the fact that data on the legal background and
the frequency of audits are not available on an
international basis; even for OECD countries
such data is difficult to collect. Eitheris the legal
background quite complicated differentiating
fines and punishment according to the severity
of the offense and the true income of the non-
complier, or tax authorities do not reveal how
intensively auditing is taking place. The little
empirical survey evidence available
demonstrates that fines and punishment do not
exert anegative influence on the shadow
economy, while the subjec-tively perceived risk
of detection does. However, the results are often
weak and Granger causality tests show that the
size of the shadow economy can impact
deterrence instead of deterrence reducing the
shadow economy.
The importance ofagriculture in the economy isE.g. Vuletin (2008), De la
included, since many studies endorse the idea  Roca, Hernandez,
that informal work is concentrated in highly Robles, Torero &
Agricultural Sector segmented sectors, with clear prevalence for the Webber (2002),
agricultural and related sectors. One of the most Greenidge, Holder &
important reasons for this is the minimum Mayers (2005), Mootoo,
enforcement capacity of governments prevalent Sookram & Watson
in rural areas. The importance of agriculture is (2002), Amendola &
measured as the share of agriculture as Dell’Anno (2010), Losby
percentage of GDP. The larger the agricultural etal. (2002)
sector, the larger the expected size of the shadow
economy, ceteris paribus.

The development of the official economy is
o anotherkey factor of the shadow econo-my.
official economy higher (lower) the unemployment quota (GDP-(2013)F
growth), the higher is the incentive to work in

the shadow economy, ceteris paribus.
The higher self-employment is, the more Schneider & Williams
activities can be done in the shadow economy, (2013) Feld & Schneider
ceteris paribus. (2010)

Schneider & Williams
eld & Schneider
(2010)

Developmentofthe

Self-employment

Schneider, (2023). The Shadow Economy and Shadow Labor Force EconSciences Books
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3. Methods to estimatethe
size of the shadow economy

stimating the size of a shadow economy is a difficult

and challenging task. In this chapter I give a short but

comprehensive overview on the various procedures
for estimating the size of a shadow economy. Three different
categories of measurement methods are most widely used,
and each is briefly discussed.

3.1. Direct approaches

These are microeconomic approaches that employ either
well designed surveys and samples based on voluntary
replies or tax auditing and other compliance methods.
Sample surveys designed to estimate the shadow economy
are widely used.® The main disadvantages of this method are

8 The direct method of voluntary sample surveys has been extensively
used for Norway by Isachsen et al. (1982), and Isachsen & Strom (1985).
For Denmark this method is used by Mogensen et. al. (1995) in which
they report “estimates” of the shadow economy of 2.7% of GDP for 1989,

Schneider, (2023). The Shadow Economy and Shadow Labor Force EconSciences Books
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the flaws of all surveys. For example, the average precision
and results depend greatly on the respondent’s willingness
to cooperate, it is difficult to assess the amount of undeclared
work from a direct questionnaire, most interviewers hesitate
to confess to fraudulent behavior, and responses are of
uncertain reliability, which makes it difficult to calculate a
true estimate (in monetary terms) of the extend of
undeclared work. The main advantage of this method lies in
the detailed information about the structure of the shadow
economy but the results from these kinds of surveys are very
sensitive to the way the questionnaire is formulated.’
Estimates of the shadow economy can also be based on
the discrepancy between income declared for tax purposes
and that measured by selective checks. Fiscal auditing
programs have been particularly effective in this regard.
Since these programs are designed to measure the amount of
undeclared taxable income, they may also be used to
calculate the size of the shadow economy.!® However, a
number of difficulties beset this approach. First, using tax
compliance data is equivalent to using a (possibly biased)
sample of the population. In general, the selection of
taxpayers for tax audits is not random but based on
properties of submitted (tax) returns that indicate a certain
likelihood of tax fraud. Consequently, such a sample is not a
random one of the whole population, and estimates of the

of 4.2% of GDP for 1991, of 3.0% of GDP for 1993 and of 3.1% of GDP for
1994. In Pedersen (2003) estimates of the Danish shadow economy
contain the years 1995 with 3.1% up to 2001 with 3.8%. See also newer
studies like Feld & Larsen (2005, 2008, 2009) which reach similar sizes of
the shadoweconomy for Germany.

9 The advantages and disadvantages of this method are extensively dealt
by Pedersen (2003), Mogensen (1985) and Mogensen et. al., (1995) in their
excellent and very carefully done investigations.

10 In the United States, IRS (1979, 1983), Simon & Witte (1982), Witte (1987),
Clotefelter (1983), and Feige (1986). For a more detailed discussion, see
Dallago (1990) and Thomas (1992).

Schneider, (2023). The Shadow Economy and Shadow Labor Force EconSciences Books
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shadow economy based upon a biased sample may not be
accurate. Second, estimates based on tax audits reflect only
that portion of the shadow economy income authorities
discover, and this is likely to be only a fraction of all hidden
income.

Survey results can also be inconsistent internationally. In
addition to the studies by Feld & Larsen (2005, 2008, 2009),
Haigner et al. (2013), and Enste & Schneider (2006) for
Germany, survey methods have been applied in the
Northern countries and Great Britain (Isachsen & Strom,
1985; Pedersen, 2003) as well as in the Netherlands (Van Eck
& Kazemier, 1988; Kazemier, 2006). The questionnaires
underlying these studies are broadly comparable in design;
however, recent attemptsby the European Union to provide
survey results for all member states have run into great
difficulties of comparability (Renooy et al., 2004; European
Commission, 2007). The wording of the questionnaires
becomes more and more cumbersome, depending on the
culture of different countries with respect to the
underground economy.

A further disadvantage of these two direct methods
(surveys and tax auditing) is the point estimate character. In
general, they capture shadow economic activities only
partially and may be seen as lower bound estimates. Going
back to the definition of the shadow economy, this method
captures mostly the amount of shadow labor activities in
households and rarely in or between firms and it does not
provide value added figures. However, they have one
considerable advantage: they provide detailed information
about shadow economy activities, the structure and
composition of the activities as well as the socio-economic
characteristics and motives of those who work in the shadow
economy.

Schneider, (2023). The Shadow Economy and Shadow Labor Force EconSciences Books
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To summarize

Survey methods are likely to underestimate the shadow
economy because people are likely to under declare in
surveys what they are trying to hide from authorities. In
order to minimize the number of respondents dishonestly
replying or totally declining answers to sensitive questions,
structured interviews are undertaken (usually face to face),
in which respondents slowly become accustomed to the
main purpose of the survey. The first part of the
questionnaire aims at shaping respondents’ perceptions of
the issue’s intended. The second part asks questions about
the respondents’ activities in the shadow economy. A third
part contains the wusual socio-demographic questions.
Nevertheless, the results of the shadow economy estimates
from survey methods are clearly lower-bound estimated
compared to other approaches.

3.2. Indirect approaches

These approaches, which are also called indicator
approaches, are mostly macroeconomic and use various
economic and other indicators that contain information
about the development of the shadow economy (over time).
Relating them to the definition of the shadow economy, they
provide value added figures, in most cases the quite often
legally bought material is included; hence, they are upper
bound estimates with the danger of a double counting
problem due to the inclusion of the legally bought material.
Currently there are five indicators that leave some traces of
the shadow economy.

3.2.1. The discrepancy between national

expenditure and income statistics
This approach is based on discrepancies between income
and expenditure statistics. In national accounting the income
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measure of GNP should be equal to the expenditure measure
of GNP. Thus, if an independent estimate of the expenditure
site of the national accounts is available, the gap between the
expenditure measure and the income measure can be used as
an indicator of the extent of the shadow economy.!! Since
national accounts statisticians are anxious to minimize this
discrepancy, the initial discrepancy or first estimate, rather
than the published discrepancy, should be employed as an
estimate of the shadow economy. If all the components of
the expenditure side are measured without error, then this
approach would indeed yield a good estimate of the size of
the shadow economy. Unfortunately, however, this is not the
case. Instead, the discrepancy reflects all omissions and
errors everywhere in the national accounts statistics as well
as shadow economy. These estimates may therefore be crude
and of questionable reliability.!?

3.2.2. The discrepancy between the official

and actuallabor force
A decline in participation of the labor force in the official
economy can be seen as an indication of increased activity in
the shadow economy. If total labor force participation is
assumed to be constant, then a decreasing official rate of
participation can be seen as an indicator of an increase of
shadow economic activities, ceteris paribus.!*> One weakness

11 See, e.g., Franz, 1983; for Austria; MacAfee, 1980; O'Higgins, 1989, and
Smith, 1985; for Great Britain; Petersen, 1982 and Del Boca, 1981; for
Germany; Park, 1979; for the United States. For a critical survey, see
Thomas, 1992.

12 A related approach is pursued by Pissarides & Weber (1989), who use
micro data from household budget surveys to estimate the extent of
income understatementby self-employed.

13 Such studies have been made for Italy, see e.g., Contini, 1981; and Del
Boca, 1981; for the United States, see O’Neill, 1983; for more recent
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of this method is that differences in the rate of participation
may also have other causes. Also, people can work in the
shadow economy and have a job in the official economy.
Therefore such estimates may be viewed as weak indicators
of the size and development of the shadow economy.

3.2.3. The transactions approach

This approach has been fully developed by Feige.!* It is
based upon the assumption that there is a constant relation
over time between the volume of transaction and official
GNP, as summarized by the well-known Fisher quantity
equation, or M*V = p*T (with M money, V velocity, p prices,
and T total transactions). Assumptions also have to be made
about the velocity of money and about the relationships
between the value of total transactions p*T and total (official
+ unofficial) nominal GNP. Relating total nominal GNP to
total transactions, the GNP of the shadow economy can be
calculated by subtracting the official GNP from total nominal
GNP.

However, to derive figures for the shadow economy, one
must also assume a base year in which there is no shadow
economy and therefore the ratio of p*T to total nominal
(official = total) GNP was “normal” and would have been
constant over time if there had been no shadow economy. To
obtain reliable shadow economy estimates, precise figures of
the total volume of transactions should be available, which
might be especially difficult for cash transactions, because
they depend, among other factors, on the durability of bank
notes in terms of the quality of the papers on which they are

studies, see Williams, 2009; 2013; Williams & Lansky, 2013; and Williams
& Rodgers, 2013; for a critical survey, see again Thomas, 1992.

14 For an extended description of this approach, see Feige, 1996; for a
further application for the Netherlands, Boeschoten & Fase, 1984; and for
Germany, Langfeldt, 1984.
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printed.’® Also, the assumption is made that all variations in
the ratio between the total value of transaction and the
officially measured GNP are due to the shadow economy.
This means that a considerable amount of data is required in
order to eliminate financial transactions from “pure” cross
payments, which are legal and have nothing to do with the
shadow economy. In general, although this approach is
theoretically attractive, the empirical requirements necessary
to obtain reliable estimates are so difficult to fulfill that its
application can lead to doubtful results.

3.2.4. The currency demand approach

The currency demand approach was first used by Cagan
(1958), who considered the correlation between currency
demand and 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
without any statistical procedures. Cagan’s approach was
further developed by Tanzi (1980, 1983), who estimated a
currency demand function for the United States for the
period 1929 to 1980 in order to calculate the size of the
shadow economy. His approach as sumes 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 size 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 estimated over time. All conventional
possible factors, such as the development of income,
payment habits, interest rates, credit and other debt cards as
a substitute for cash and so on, are controlled for.

15 For a detailed criticism of the transaction approach see Boeschoten &
Fase, 1984; Frey & Pommerehne, 1984; Kirchgaessner, 1984; Tanzi 1982a;
b; 1986; Dallago, 1990; Thomas, 1986; 1992; 1999; and Giles, 1999a.
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Additionally, such variables as the direct and indirect tax
burden, government regulation, state institutions and tax
morale, which are assumed to be the major factors causing
people to work in the shadow economy, are included in the
estimation equation. The basic regression equation for the
currency demand, proposed by Tanzi (1983), is the
following:

[n(CIM2)=BotBiln(1+TW)r+Baln(WS/Y)rt Bl nRet-Baln( Y/N)rus

with (>0, >0, >0, B+>0, where In denotes natural
logarithms, C/M: is the ratio of cash holdings to current and
deposit accounts, TW is a weighted average tax rate (to
Proxy changes in the size of the shadow economy), WS/Y is a
proportion of wages and salaries in national income (to
capture changing payment and money holding patterns), R
is the interest paid on savings deposits (to capture the
opportunity cost of holding cash) and Y/N is the per capita
income.’®* Any “excess” increase in currency, or the amount
unexplained by conventional or normal factors is then
attributed to the rising tax burden and other reasons leading
people to work in the shadow economy. Figures for the size
and development of the shadow economy can be calculated
in a first step by comparing the difference between the
development of currency when the direct and indirect tax
burden and government regulation are held at lowest values,
and the development of currency with the current (higher)
burden of taxation and government regulation. Assuming in
a second step the same income velocity for currency used in
the shadow economy as for legal M1 in the official economy,

16 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 (1999ab) and Bhattacharyya (1999), who both use the
latest e conometric te chnics.
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the size of the shadow canbe computed and compared to the
official GDP.

This is one of the most commonly used approaches. It has
been applied to many countries'” all over the world but has
nevertheless been criticized on various grounds.'® The most
commonly raised objections to this method are:

1. Not all transactions in the shadow economy are paid
in cash. Isachsen & Strom (1985) used the survey method to
find out that in Norway, in 1980, roughly 80 percent of all
transactions in the hidden sector were paid in cash. The size
of the total shadow economy (including barter) may thus be
even larger than previously estimated.

2. Most studies consider 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 state, tax morality and so on) are not considered,
because for most countries reliable data is not available. If, as
seems likely, these other factors also have an impact on the
extent of the hidden economy, it might again be higher than
reported in most studies.!®

17 See Karmann (1986, 1990), Schneider (1997, 1998, 2011), Johnson et al.
(1998a), Williams & Windebank (1995), and Schneider & Williams (2013).

18 See Thomas (1992, 1999), Feige (1986), Pozo (1996), Pedersen (2003),
Ahumada et al. (2004), Schreider (2011), and Schreider & Williams
(2013).

19 One (weak) justification for the only use of 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 & 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 & 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% to the size of the shadow economy. See also Zilberfarb
(1986).
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3. As discussed by Garcia (1978), Park (1979), and Feige
(1996), increases in currency demand deposits are largely
due to a slowdown in demand deposits rather than to an
increase in currency caused by activities in the shadow
economy;, at least in the case of the United States.

4. Blades (1982) and Feige (1986, 1996) criticize Tanzi's
studies on the grounds that the US dollar is used as an
international currency so that Tanzi should have considered
(and controlled for) the presence of US dollars, which are
used as an international currency and held in cash abroad?’
Frey & Pommerehne (1984) and Thomas (1986, 1992, 1999)
claim that Tanzi’'s parameter estimates are not very stable.?!

5. Most studies assume the same velocity of money in
official and shadow economies. As argued by Hill & Kabir
(1996) for Canada and by Klovland (1984) for the
Scandinavian countries, there is considerable uncertainty
about the velocity of money in the official economy, and the
velocity 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 equal velocity of money in both sectors.

20 Another study by Tanzi (1982a, esp. pp.110-113) explicitly deals with
this criticism. A very careful investigation of the amount of US dollars
used abroad and US currency used in the shadow economy and for
"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 largely
toreduced trans- actions costs.

21 However in studies for European countries Kirchgidssner (1983, 1984)
and Schneider (1986) conclude that the estimation results for Germany,
Denmark, Norway and Sweden are quite robust when using the
currency de- mand method. Hill & 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 growth between 1964 and 1995 at between 3%
and 11% of GDP.” (p.1553).
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6. Ahumada, Alvaredo, Canavese, & Canavese (2004)
show that the currency approach together with the
assumption of equal income velocity of money in the
reported and the hidden transaction is only correct if the
income elasticity is 1.

7. Finally, the assumption of no shadow economy in a
base year is open to criticism. Relaxing this assumption
would again imply an upward adjustment of the size of the
shadow economy.

3.2.5. The physicalinput (electricity
consumption) method
3.2.5.1. The Kaufmann - Kaliberda method*

To measure overall (official and unofficial) economic
activity in an economy, Kaufmann & Kaliberda (1996)
assume that electric-power consumption is regarded as the
single best physical indicator of overall (or official plus
unofficial) economic activity. Overall economic activity and
electricity consumption have been empirically observed
throughout the world to move in lockstep with an electricity
to GDP elasticity usually close to one. This means that the
growth of total electricity consumption is an indicator for
growth of overall (official and unofficial) GDP. By having
this proxy measurement for the overall economy and then
subtracting from this overall measure the estimates of official
GDP, Kaufmann & Kaliberda (1996) derive an estimate of
unofficial GDP. This method is very simple and appealing.
How- ever, it can also be criticized on various grounds:

1. Not all shadow economy activities require a
considerable amount of electricity (e.g. personal services),

22 This method was used earlier by Lizzeri (1979), Del Boca & Forte (1982),
and then was used much later by Portes (1996), Kaufmann & Kaliberda
(1996), Johnsonet al. (1997). For a critique see Lacké (1998).
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and other energy sources can be used (gas, oil, coal, etc.).
Only a part of the shadow economy will be indicated.

2. Over time, there has been considerable technical
progress so that both the production and use of electricity
are more efficient than in the past, and this will apply in both
official and unofficial uses.

3. There may be considerable differences or changes in
the elasticity of electricity/GDP across countries and over
time.?3

3.2.5.2. The Lacké method

Lackd (1998, 1999, 2000a, b) assumes that a certain part of
the shadow economy is associated with the household
consumption of electricity. This part comprises the so-called
household production, do-it-yourself activities, and other
non-registered production and services. Lacko further
assumes that in countries where the portion of the shadow
economy associated with the household electricity
consumption is high, the rest of the hidden economy (or the
part Lack6 cannot measure) will also be high. Lack6 (1996,
pp-19 ff.) assumes that in each country a part of the
household consumption of electricity is used in the shadow
economy. Lackd’s approach (1998, p.133) canbe described by
the following two equations:

GFCF, = B, + p,GSB,, + B,GSMutualB;, + B,GSCorp;, + B,GSLA + ¢,

<0,05>0and

LGFCF, = 3, + 4,LGSB,, + ,LGSMutualB,, + 5,LGSCorp , + 8, LGSLA, + &,

where i indicates the number assigned to the country,

2 Johnson et al. (1997) make an attempt to adjust for changes in the
elasticity of electricity/GDP.
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Ei is per capita household electricity consumption in
country i,

Ci is per capita real consumption of households without
the consumption of electricity in country i in US dollars (at
purchasing power parity),

PRi is the real price of consumption of 1 kWh of
residential electricity in US dollars (at purchasing power
parity),

Gi is the relative frequency of months with the need of
heating in houses in country i,

Qi is the ratio of energy sources other than electricity
energy to all energy sources in household energy
consumption,

Hiis the per capita output of the hidden economy,

Ti is the ratio of the sum of paid personal income,
corporate profit and taxes on goods and services to GDP,

Si is the ratio of public social welfare expenditures to
GDP, and

Diis the sum on number of dependants over 14 years and
of inactive earners, both per 100 active earners.

In a cross country study, she estimates the first equation
substituting for Hi with the second equation. For the
calculation of the actual size (value added) of the shadow
economy, Lacké further must know how much GDP is
produced by one unit of electricity in the shadow econ- omy
of each country. Since these data are not known, she takes
the result of one of the known shadow economy estimates
calculated for a market economy with another approach for
the early 1990s, and applies this to the other countries. Lackd
used the shadow economy of the United States as such a
base (the shadow economy value of 10.5% of GDP taken
from Morris (1993)) and calculated the size of the shadow
economy for other countries. Lackd's method is also open to
criticism:
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1. Not all shadow economy activities require a
considerable amount of electricity and other energy sources
can be used.

2. Shadow economy activities do not take place only in
the household sector.

3. It is doubtful whether the ratio of social welfare
expenditures can be used as the explanatory factor for the
shadow economy, especially in transition and developing
countries.

4. It is questionable, which is the most reliable base
value of the shadow economy in order to calculate the size of
the shadow economy for all other countries, especially for
the transition and developing countries.

3.2.6. The model approach?

3.2.6.1. General remarks

All methods described so far consider just one indicator
that to capture all effects of the shadow economy. However,
shadow economy effects show up simultaneously in the
production, labor, and money markets. An even more
important critique is that the causes that determine the size
of the shadow economy are taken into account only in some
of the monetary approach studies that usually consider one
cause, the burden of taxation. The model approach explicitly
considers multiple causes of the existence and growth of the

24 See also Aigner et al. (1988, p.303), applying this approach for the United
States over time; for Germany this approach has been applied by
Karmann (1986, 1990). The pioneers of this approach are Weck (1983),
Frey & 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 et al. (1982), Frey & Weck (1983a, b)), anapproach which has been
used to provide a ranking of the relative size of the shadow economy in
different countries. One paper dealing extensively with the MIMIC
approach, its development and its weaknesses is from Del’Anno (2003)
as well as the excellent study by Giles & Tedds (2002).
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shadow economy?®, as well as the multiple effects of the
shadow economy over time. The empirical method used is
quite different from those used so far. It is based on the
statistical theory of unobserved variables, which considers
multiple causes and multiple indicators of the phenomenon
to bemeasured.

As the size of the shadow economy is an unknown
(hidden) figure, a latent estimator approach using the
MIMIC (i.e. multiple indicators, multiple causes estimation)
procedure is applied. This method is based on the statistical
theory of unobserved variables. The statistical idea behind
such a model is to compare a sample covariance matrix, that
is, a covariance matrix of observable variables, with the
parametric structure imposed on this matrix by a
hypothesized model.?¢ Using covariance information among
the observable variables, the unobservable variable is in the
first step linked to observable variables in a factor analytical
model also called measurement model. Second, the
relationships between the unobservable variable and
observable variables are specified through a structural
model. Therefore, a MIMIC model is the simultaneous
specification of a factor and a structural model. In this sense,
the MIMIC model tests the consistency of a ‘structural’
theory through data and is thus a confirmatory, rather than
an exploratory technique. An economic theory is thus tested
examining the consistency of actual data with the
hypothesized relationships between the unobservable
(latent) variable or factor and the observable (measurable)

25 Thomas (1992); Schneider (2003, 2005, 2011); Pozo (1996); Johnson et al.
(1998a,b); Giles (1997a,b, 1999ab,c); Giles & Tedds (2002), Giles et al.
(2002), Del’ Anno (2003) and Del’Anno & Schneider (2004).

26 Estimation of a MIMIC model with a latent variable can be done by
means of a computer program for the analysis of covariance structures,
such as LISREL (Linear Structural Relations). A useful overview of the
LIS-REL software package in an economicsjournalis Cziraky (2004).

Schneider, (2023). The Shadow Economy and Shadow Labor Force EconSciences Books
27




variables.?” In general, a confirmatory factor analysis has two
goals: (i) to estimate parameters such as coefficients and
variances; and (ii) to assess the fit of the model. For the
analysis of shadow economy activities these two goals mean
(i) to estimate the relationships between a set of observable
variables, divided into causes and indicators, and the
shadow economy activity (unobservable variable); and (ii) to
test if the researcher’s theory or the derived hypotheses as a
whole fit the data. MIMIC models are, compared to
regression models, a rarely used method by economists,
which might be due to an under-evaluation of their
capabilities with respect to their potential contribution to
economic research.

3.2.6.2. A detailed description of the MIMIC model

The idea of the MIMIC model application is to examine
the relationships between the latent variable size of shadow
economy activities and observable variables in terms of the
relation- ships among a set of observable variables by using
their covariance information. The observ- able variables are
divided into causes and indicators of the latent variable (see
figure 3.1). The key benefits of the MIMIC model are that it
allows modelling shadow economy activities as an

27 On the contrary, in an exploratory factor analysis a model is not
specified in advance, i.e., beyond the specification of the number of
latent variables (factors)and observed variables the researcher does not
specify any structure of the model. This means that one assumes that all
factors are correlated, all observable variables are directly influenced by
all factors, and all measurement errors are uncorrelated with each other.
In practice, however, the distinction between a confirmatory and an
exploratory factor analysis is less strong. Facing poorly fitting models,
researchers using the MIMIC model often modify their models in an
exploratory way in order to improve the fit. Thus, mostapplications fall
between the two extreme cases of exploratory (non- specified model
structure) and confirmatory (ex-ante specified model structure) factor
analysis (Long 1983a, pp. 11-17).
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unobservable (latent) variable and that it takes into account
its multiple determinants (causes) and multiple effects
(indicators). A factor- analytic approach is used to measure
the size of shadow economy activities as an unobserved
variable over time. The unknown coefficients are estimated
in a set of structural equations, as the “‘unobserved’ variable,
that is, the size of the shadow economy cannot be measured
directly. Formally, the MIMIC model consists of two parts:
the structural equation model and the measurement model.

CAUSES INDICATORS

Zy —» » Y
Development of the shadow
economy

Zy ——» _ Yy

Zm / \ ;‘};m

Figure 3.1. The MIMIC model

In the measurement model, the unobservable variable 7:
determines a p vector y'=(yu, yz, ...yp)" of indicators, that is,
observable variables that reflect the shadow economy
activities, subject to a p vector of random error terms ¢"=(¢1y,
&,... €31)" . The unobservable variable 7: is a scalar and A is a
p column vector of parameters that relates y¢ to 1: .

The measurement equation is given by:
Y= Ane+ & )
The structural model determines the unobservable

variable 7t by a set of exogenous causes x=(x1:, x24... x3t)" that

may beuseful in predicting its movement and size, subject to
a structural disturbance error term {: The structural

equation is given by:

=YX+ G (3)
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where y’ is a ¢ row vector of structural parameters.?® In
equations (2) and (3) it is assumed that C: and the elements of
¢+ are normally, independently and identically distributed,
the variance of the structural disturbance term (:is denoted
by v, and O=E(eer) is the (p x p) covariance matrix of the
measurement errors.? Figure 3.1 shows the path diagram of
the MIMIC model.

The MIMIC model of shadow economy activities
estimated in this paper uses three indicators and nine causes.
Hence, within this model, equations (2) and (3) are specified
as follows:

Vit ) 1t
Yor| = [A2|.nt + |2t ()
V3t A3 E3¢
X1t
ne = [ylvy2y3v4y5y6Y7 v8v9.|Xot .|+ {t ()
KXot

Substituting (2) into (3) yields a reduced form equation
which expresses the relationships between the observed
causes and indicators, that is, between xt and y; . This is

shown in equation (6):
yt=1Ixt +z¢ (6)

where: II=1 v is a (39) reduced form coefficient matrix and
z4= Al + €4 is a reduced form vector of a linear transformation

28 Without loss of generality, all variables are taken as standardized
deviations from their means.

29 In the standard MIMIC model the measurement errors are assumed to
be independent of each other, but this restriction could be relaxed
(Stapleton 1978, p.53).
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of disturbances that has a (3 x 3) reduced form covariance ma
trix Q given as:

Q=Cov(zt)=E[(ACt + ) ATt + £1) JFAYA+6: 7)

In equation (7), {=Var(Ct) and O=E(eer) is the
measurement error’s covariance matrix.

In general, estimation of a MIMIC model uses covariance
information of sample data to de- rive estimates of
population parameters. Instead of minimizing the distance
between observed and predicted individual values, as in
standard econometrics, the MIMIC model minimizes the
distance between an observed (sample) covariance matrix
and the covariance matrix pre dicted by the model the
researcher imposes on the data. The idea behind that
approach is that the covariance matrix of the observed
variables is a function of a set of model parameters:

Y=Y(0) 8)

where L is the population covariance matrix of the
observed variables, O is a vector that contains the parameters
of themodel and X(0) is the covariance matrix as a function
of 0, implying that each element of the covariance matrix is a
function of one or more model pa- rameters. If the
hypothesized model is correct and the parameters are
known, the population covariance matrix would be exactly
reproduced, that is, ¥ will equal ¥(6). In practice, how- ever,
one does not know either the population variances and
covariances or the parameters, but instead uses the sample
covariance matrix and sample estimates of the unknown
parame- ters for estimation (Bollen 1989, p. 256).

Estimation is thus performed by finding values for 6

#(){,)/A,! A,ﬁ),ég) producing an estimate of the models
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covariance matrix X that most closely corresponds to the
sample covariance matrix S. During this estimation
procedure, all possible matrices that meet the imposed
restrictions are considered. If an estimate X* of & is close to S,
one might conclude that 0" is a reasonable estimate of the

model’s parameters. Hence, estimation of a MIMIC model is
reduced to the problem of measuring how close X* is to S

and if this estimate is the most accurate, that is, if it is the
best estimate given the set of all possible estimates that meet
the im- posed restrictions (Long 1983b, pp. 42-5). The
covariance equation of the MIMIC model can be derived and
has the following functional form:

X i(;?'cii;"-er"/)i’Jrés‘i}?’é
b’ | @

©)

The function measuring how close a given X* is to the
sample covariance matrix S is called the fitting function
F(S;X*) . The 0% of all possible 0* that meets the imposed
constraints on A, y, ¢, {, and Oc and minimizes the fitting
function, given the sample covariance matrix S, is the sample

estimate 6 of the population parameters. Thismeans that if one

set of estimates 61 produces the matrix % and a second set 6%
produces the matrix X* and if F(S;X*)<F(S;X*2), X* is then
considered to be closer to S than £* (Long 1983a, p. 56).

The most widely used fitting function is the Maximum
Likelihood (ML) function*®* Under the assumption that X(0)

30 Other estimation procedures such as Unweighted Least Squares (ULS)
and Generalized Least Squares (GLS) are alo available. ULS has the
advantage that it is easier to compute and leads to a consistent estimator
without the assumption that the observed variables have a particular
distribution. Important disadvantages of ULS are, however, that ULS
does not lead to the asymptotically most efficient estimator of O and that
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and S are positive definite, that is, nonsingular, and S has a
Wishart distribution, the following fitting function is
minimized:

Fui=log | X(0) 1+£[SZ-1]log]S I-(p+q) (10)

where logl| is the log of the determinant of the respective
matrix and (ptg) is the number of observed variables. In
general, no closed form or explicit solution for the structural
parameters that minimize Fy. exists. Hence, the values of A,
Y, ¢, VP, and O: that minimize the fitting function are
estimated applying iterative numerical procedures.> The ML
estimator is widely used because of its desirable properties:3?
First, the ML estimator is asymptotically unbiased.

Second, the ML estimator is consistent, that is plim 0=0

(6 is the ML estimator and 8 is the papolation parameter).

Third, the ML estimator is asymptotically efficient, that is,
among all consistent estimators no other has a smaller
asymptotic variance.

Fourth, the ML estimator is asymptotically normally
distributed, meaning that the ratio of the estimated
parameter and its standard error approximate a z-
distribution in large samples.

Fifth, a final important characteristic of the ML estimator
is scale invariance (Swaminathan and Algina 1978). The scale

Fyuls is not scale invariant. The GLS estimator has similar statistical
properties like the ML estimator but the significance tests are no longer
accurate if the distribution of the observed variables has very ‘fat’ or
‘thin’ tails. Moreover, FGLS accepts the wrong model more often than
ML and parameter estimates tend to suffer when using FGrg . Thus, ML
seems to be superior (see, e.g. Bollen 1989, pp. 111-15; Ollsson et al. 1999,
2000; Joreskog & Sorbom 2001, pp. 20—4).

31 See Appendix4C in Bollen (1989) for details.

32 The properties are only briefly reviewed. For a detailed discussion see
Bollen (1989, pp. 107-23).
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invariance property implies that changes in the
measurement unit of one or more of the observed variables
do not change the value of the fitting function. This means
that A, v, @, {, and O« are the same for any change of scale.

It is widely accepted by most scholars who estimate the
size and development of shadow economic activities using
the MIMIC model or more general Structural Equation
Models (SEMs) with more than one unobservable variable,
that such an empirical exercise is a ‘minefield’, regardless of
which method is used. For example, in evaluating the
currently available shadow economy estimates of different
scholars, one should keep in mind that there is no best or
commonly accepted method. Each approach has its strengths
and weaknesses and can provide specific insights and
results. Although SEM/MIMIC model applications in
economics are ‘accompanied’” by criticisms, they are
increasingly used for estimating the shadow economy and
other informal economic activities.

In comparison to other statistical methods, SEMs/MIMIC
models offer several advantages for the estimation of
shadow economic activities. According to Giles & Tedds
(2002), the MIMIC approach is a wider approach than most
other competing methods, since it allows one to take
multiple indicator and causal variables into consideration at
the same time. Moreover, it is quite flexible, allowing one to
vary the choice of causal and indicator variables according to
the particular features of the shadow economic activity
studied, the period in question, and the availability of data.
SEMs/MIMIC models lead to a formal estimation and to
testing procedures, such as those based on the method of
maximum likelihood. These procedures are well known and
are generally ‘optimal’, if the sample is sufficiently large
(Giles & Tedds 2002). Schneider & Enste (2000) emphasize
that these models lead to some progress in es- timation
techniques for the size and development of the shadow
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economy, because this methodology allows a wide flexibility
in its application. Therefore, they consider it potentially su-
perior to other estimation methods. Cassar (2001) argues
that, when compared to other methods, SEMs/MIMIC
models do not need restrictive assumptions to operate.
Analogously, Thomas (1992, p.168) argues that the only real
constraint of this approach is not in its con- ceptual
structure, but the choice of variables. These positive aspects
of the SEM approach in general and the MIMIC model in
particular do not only apply in its application to the shadow
economy, but to all informal economic activities.

3.2.6.3. Criticism of the MIMIC model

Of course this method has its disadvantages or
limitations, too, which are identified in the literature. The
three most important points of criticism focus on the model’s
implementations, the sample used, and the reliability of the
estimates:

The most common objection estimating shadow economic
activities using SEMs concerns the meaning of the latent
variable (e.g. Helberger & Knepel, 1988; Dell’Anno 2003).
The confirmatory rather than exploratory nature of this
approach means that one is more likely to determine
whether a certain model is valid than to ‘find” a suitable
model. Therefore, it is possible that the specified model
includes potential definitions or informal economic activities
other than the one studied. For example, it is difficult for a
researcher to ensure that traditional crime activities such as
drug dealing are completely excluded from the analysis of
the shadow economy. This criticism, which is probably the
most common in the literature remains difficult to overcome
as it goes back to the theoretical assumptions behind the
choice of variables and empirical limitations on data
availability.
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Helberger & Knepel (1988) argue that SEM/MIMIC model
estimations lead to unstable coefficients with respect to
changes of the sample size and alternative model specifica-
tions. Dell’Anno (2003) shows, however, that instability
disappears asymptotically as the sample size increases.
Another issue is the application of SEMs to time series data
be- cause only simple analytical tools such as q- and stemleaf
plots are available to analyse the properties of the residuals
(Dell’Anno, 2003).3°

Criticism is also related to the benchmarking procedure
used to derive ‘real world” fig- ures of shadow economic
activities (Breusch, 2005a, 2005b). As the latent variable and
its unit of measurement are not observed, SEMs just provide
a set of estimated coefficients from which one can calculate
an index that shows the dynamics of the unobservable
variable. Application of the so-called calibration or
benchmarking procedure, regardless which one is used,
requires experimentation, and a comparison of the calibrated
values in a wide academic debate. Unfortunately, at this
stage of research on the application of the SEM/MIMIC
approach in economics it is not clear which benchmarking
method is the best or the most reliable.34

The economic literature using SEMs is well aware of these
limitations. Consequently, it acknowledges that it is not an
easy task to apply this methodology to an economic dataset,
but also argues that this does not mean one should abandon
the SEM approach. On the contrary, following an

3 Particularly critical are the assumptions E(C2x) = Var(G) for all k
(homoscedasticity assumption) and Cov(lik , Gi ) = 0 for all k#1 no
autocorrelation in the error terms). Unfortunately, corrections for
autocorrelated and heteroscedastic error terms have not yet received
sufficient attention in models with unobservable variables (Bollen 1989,
p- 58). An interesting exception is Folmer & Karmann (1992).

34 See Dell Anno & Schneider (2009) for a detailed discussion on different
benchmarking procedures.
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interdisciplinary approach to economics, SEMs are valuable
tools for economic analysis, particularly when studying the
shadow economy. However, the mentioned objec- tions
should be considered as an incentive for further (economic)
research in this field rather than as a suggestion to abandon
this method. Again going back to the definition of the
shadow economy, the MIMIC estimation provides upper
bound macro value added figures, including mostly legally
bought material.

3.3. Results of the size of the
German shadow economy using

the various estimation methods

Finally, so that the interested reader sees how big the
variance of the different estimations of the size of the
shadow economy is, the results for the case of Germany are
shown. A significant amount of empirical work has been
done on the shadow economy in Germany, and this makes it
an interesting case study. The results are shown in table 3.1.
The oldest estimate uses the survey method of the Institut
fiir Demoskopie (IfD) in Allensbach (Germany) and shows
that the shadow economy was 3.6% of official GDP in 1974.
In a much later study Feld & Larsen (2005, 2009) undertook
an extensive research project using the survey method to
estimate shadow economy activities in the years 2001 to
2006. Using the officially paid wage rate, they concluded that
the shadow economy activities reached from 4.1% in 2001,
3.1% in 2004, 3.6% in 2005 and 2.5% in 2006. Using the
much lower shadow economy wage rate, these estimates
shrink, however, to 1.3% in 2001 and 1.0% n 2004,
respectively.

As discussed, we know that the survey method
underestimates the size of the shadow econo- my. Using the
discrepancy method and applying national income statistics,
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Lippert & Walker (1997) estimate a size of the German
shadow economy from 1970 to 1980 between 11.0% and
13.4% of official GDP. Using the discrepancy method
applying official and actual employment, Langfeldt (1983)
gets much higher estimates for 1970 to 1980, ranging from
23.0% to 34.0%. Applying the physical input method
(electricity approach), Feld & Larsen (2005) get results of
14.5% for the year 1985 and 14.6% for 1990. The monetary
transaction method developed by Feige calculates the
shadow economy to be of about 30% between 1980 and 1985.
These are the highest estimates for the case of Germany.
Switching to the currency de- mand approach, first used by
Kirchgassner (1983, 1984), his study provides values of 3.1%
in 1970 and 10.3% in 1980. Kirchgassner’s values are quite
similar to those obtained by Schneider & Enste (2000, 2002),
who also use the currency demand approach to estimate the
size of the shadow economy, which are 4.5% in 1970 and
14.7% in 2000. Using the MIMIC esti- mation procedure,
which was first applied by Frey & Weck (1983), the results
are quite sim- ilar to those from the currency demand
approach.® Frey & Weck (1983) calculate a shadow economy
in Germany in 1970 of 5.8% which increases to 8.2% in 1980.
Pickardt & Sarda (2006), whose sample used for the MIMIC
estimations started a bit later, get a value of 9.4% in 1980,
which increases to 16.3% in the year 2000. These are quite
similar values to Schneider (2005, 2007). Finally, using the
soft modeling variant of the MIMIC approach, Weck-
Hannemann (1983) gets a value of 8.3% of GDP in 1975.
Considering table 3.1, one can see that different
estimation procedures produce different re- sults. It is safe to
say that the figures produced by the transactions and

35 This is not astonishing as quite often the calibration start-values have
been used from the currency demand approach in order to transform the
relative estimates of the MIMIC approach.
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discrepancy approaches are unrealistically large. A size of
the shadow economy of almost one third of official GDP in
the mid-eighties is most likely to be an overestimate. The
figures obtained using the currency demand and the hidden
(latent, MIMIC) approaches are, on the other hand, relatively
close together and much lower than those produced by the
discrepancy or transactions approach. The estimates from
the MIMIC approach can be regarded as themost reasonable
estimates of the size of the shadow economy and the survey
model is likely to produce too low estimates for the reasons
already discussed.

Finally, in table 3.2 a comparison of the size of the
German shadow economy using the sur- vey and the MIMIC
method for the year 2006 is undertaken. As we see, the
difference between the estimates of the macro-method (here
the MIMIC estimation procedure) and the re- sults from the
survey method is quite large. In table 3.2 an attempt is
undertaken to demon- strate the major difference between
these two estimation methods. The first line of table 3.2
clearly shows shadow economy activities from labor (hours
worked, survey results). They range from 5.0%-6.0% in the
year 2006. If one adds to this used material, illegal activities
and those which are already included in the official GDP,
one gets a value between 13.0% and 17.0% of GDP, which
comes very close to the 15.0% of the MIMIC estimation
results. Hence, one realizes that the macro-results of course
include the used materials and illegal ac- tivities, so that it is
not amazing to find much larger results.
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Table 3.1. The size of the shadow economy in Germany according to
different methods (in percentage of official GDP)

Method/Source Shadow economy (in percentage of official
GDP) in:

1970 1975 1980 1985 1990 1995 20002005
Survey - 36" - - - - - -
(IfD Allensbach, 1975) - - - - - - 412 312
(Feld & Larsen, 2005) - - - - - - 1.3% 1.08
Discrepancy between expenditure and
income 11.0 10.2 134 - - - - -
(Lippert & Walker, 1997)
Discrepancy between official and ac tual
employment (Langfeldt, 1983) 23.0 38.5 34.0 - - - - -
Physical input method (Feld & Larsen, - - - 145 146 - - -
2005)
Transactions approach 17.2 223 293 314 - - - -
Currency demand approach 31 6.0 103 - - - - -
(Kirchgéassner, 1983) 12.1 11.8 12.6 - = = = =
(Langfeldt, 1983, 1984) Schneider & Enste 4.5 7.8 9.2 11.3 11.8 12.5 14.7
(2000)
Latent ((DY)MIMIC) approach Frey & 58 6.1 82 - - - - -
Weck (1983) - - 94 101 114 151 163 -
Pickardt & Sarda (2006) Schneider (2005) 4.2 5.8 10.8 11.2 12.2 13.9 16.0 15.4
Softmodeling Weck-Hannemann (1983) - 83 - - - - - -

Notes: 1.1974; 2.2001 and 2004; calculated using wages in the official economy; 3.
2001 and 2004; calculated using actual “black” hourly wages paid.

Table 3.2. A comparison of the size of the German shadow economy
using the survey and the MIMIC-method, year 2006

Various kinds of shadow economy Shadow Shadow % share of the

activities/values Economy in % Economy in overall shadow
of official GDP  bill. Euro economy

Shadow economy activities fromlabor 5.0-6.0 117 - 140 33 -40

(hours worked, survey results) 3.0-4.0 70 -90 20 - 25

+ Material (used) 4.0-5.0 90 - 117 25-33

+Illegal activities (goods and ser-vices) 1.0-2.0 23 -45 7-13

+ already in the official GDP included illegal

activities

Sum (1) to (4) 13.0-17.0 300 - 392 85 - 111

Overall (total) shadow economy (es- timated 15.0 340 100

by the MIMIC and calibrated by the currency
demand procedure)
Source: Enste & Schneider (2006) and own calculations.
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4. The size of the shadow
economy all over the World

economy of 162 countries over 1999-2007 % In tables

4.1 und 4.2 the average informality (unweighted and
weighted) in different regions is shown using the regions
defined by the World Bank. The World Bank distinguishes 8
world regions which are East Asia and Pacific, Europe and
Central Asia, Latin America and the Caribbean, Middle East
and North Africa, High Income OECD, Other High Income,
South Asia, and Sub-Saharan Africa. If we consider first table
4.1 where the average informality (unweighted) is shown,
we see that Latin America and the Caribbean have the
highest value of the shadow economies of 41.1%, followed
by Sub-Saharan Africa of 402% and then followed by
Europe and Central Asia of 38.9%. The lowest have the High

Figure 4.1 shows the average size of the shadow

3 Some figures are taken from Schneider, Buehn & Montenegro (2010).
The econometric MIMIC estimation results are not shown here due to
spacereasons; see e.g. Schneider, Buehn & Montene gro (2010).
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Income OECD countries with 17.1%. If we consider the
average informality of the shadow economies of these
regions weighted by total GDP in 2005, Sub-Saharan Africa
has the highest with 37.6%, followed by Europe and Central
Asia with 36.4% and Latin America and the Caribbean with
34.7%. The lowest again has the High Income OECD with
13.4%. If one considers the world mean weighted and
unweighted, one sees that if one uses the unweighted
measures the mean is 33.0% over the periods 1999-2007. If
we consider the world with weighted informality measures
the shadow economy takes “only” a value of 17.1% over the
period 1999-2007. Weighting the values makes a
considerable difference. One general result of the size and
development of the shadow economies worldwide is that
there is an overall reduction in the size. In figure 4.2 the size
and development of the shadow economy of various
countries groups (weighted averages by the official GDP of
2005) over 1999, 2003 and 2007 are shown. One clearly
realizes that for all countries groups (25 OECD countries, 116
developing counties, 25 transition countries) I observe a
decrease in the size of the shadow economy. The average
size of the shadow economies of the 162 countries was 34.0%
of official GDP (unweighted measure!) in 1999 and
decreased to 31.2% of official GDP in 2007. This is a decrease
of almost 3.0 percentage points over 9 years. Growth of the
official economy with reduced (increased) unemployment
(employment) seems to be the most efficient mean to reduce
the shadow economy.
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Table 4.1. Average informality (unweighted) by World Bank’s regions

Region Values
mean median min max sd
East Asia and Pacific (EAP) 32.3 324 127 506 13.3
Europe and Central Asia (ECA) 38.9 39.0 181 658 109
Latin America and the Caribbean (LAC)  41.1 388 193 66.1 123
Middle Eastand North Africa (MENA) 28.0 325 183 372 78
High Income OECD (OECD) 171 15.8 85 280 6.1
Other High Income (OHIE) 23.0 250 124 334 70
South Asia (SAS) 33.2 353 222 439 70
Sub-Saharan Africa (SSA) 40.2 406 184 618 83
World 33.0 33.5 85 66.1 128
Source: Schneider, Buehn & Montenegro (2010).
Table 4.2. Average informality (weighted) by total GDP in 2005
Region Values
mean median min max sd
East Asia and Pacific (EAP) 17.5 127 127 506 10.6
Europe and Central Asia (ECA) 36.4 326 181 658 84
Latin America and the Caribbean (LAC) 34.7 338 193 661 79
Middle Eastand North Africa (MENA)  27.3 325 183 372 77
High Income OECD (OECD) 134 110 85 280 57
Other High Income (OHIE) 20.8 194 124 334 49
South Asia (SAS) 251 222 222 439 59
Sub-Saharan Africa (SSA) 37.6 332 184 618 117
World 17.1 13.2 85 66.1 99

Source: Schneider, Buehn & Montenegro (2010).
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Figure 4.1. Avemge size of the shadow economy of 162 countries over
1999-2007
Source: Schneider, Buehn & Montenegro (2010).
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Figure 4.2. Size and development of the shadow economy of various
country groups (weighted averages (!); in percent of official total GDP of
the respective country group)

Source: Schneider, Buehn & Montenegro (2010).
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5.Shadow economy labor
force and labor market:

5.1. Shadow economy labor market

aving examined the size, rise and fall of the shadow
economy in terms of value added over time, the
analysis now focuses on the “shadow labor
market”, as within the official labor market there is a
particularly tight relationship and “social network” between
people who are active in the shadow economy.’® Moreover,
by defnition every activity in the shadow econ- omy
involves a “shadow labor market” to some extent:3® Hence,

%7 The literature of the shadow labor force has strongly increased and is
not discussed here, compare e.g. Williams (2007, 2009, 2013), Williams &
Windebank (1998), Williams & Lansky (2013) and Williams & Rodgers
(2013).

38 Pioneering work in this area has been done by L. Frey (1972, 1975, 1978,
1980), Cappiello (1986), Lubell (1991), Pozo (1996), Bartlett (1998) and
Tanzi (1999). One of the latest surveys or background paper is Hazans
(2011) dealing with informalworkers across Europe.

3 Compare also one of the latest OECD report with the title “Is Informal
Normal: Toward More and Better Jobs” by the OECD (2009a, b).
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the “shadow labor market” includes all cases, where the
employees or the employers, or both, occupy a “shadow
econo- my position”.

Why do people work in the shadow economy? In the
official labor market, the costs firms (and individuals) have
to pay when “officially” hiring someone are tremendously
increased by the burden of tax and social contributions on
wages, as well as by the legal administrative regulation to
control economic activity. In various OECD countries, these
costs are greater 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
decision in the underground economy is given by Lemieux,
Fortin & Fréchette (1994) who use micro data from a survey
conducted in Quebec City (Canada). In particular, their
study provides some economic insights regarding the size of
the distortion caused by income taxation and the welfare
system. The results of this study suggest that hours worked
in the shadow economy are quite responsive to changes in
the net wage in the regular (official) sector. Their empirical
results attribute this to a (mis-) allocation of work from the
official to the informal sector, where it is not taxed. In this
case, the substitution between labor market activities in the
two sectors is quite high. These empirical findings indicate,
that “participation rates and hours worked in the un-
derground sector also tend to be inversely related to the
number of hours worked in the regu- lar sector” (Lemieux,
Fortin & Fréchette 1994, p.235). These findings demonstrate a
large negative elasticity 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.

Illicit work can take many forms. The underground use of
labor may consist of a second job after (or even during)
regular working hours. A second form is shadow economy

Schneider, (2023). The Shadow Economy and Shadow Labor Force EconSciences Books

48



work by individuals who do not participate in the official
labor market. A third component is the em- ployment of
people (e.g. clandestine or illegal immigrants), who are not
allowed to work in the official economy. Empirical research
on the shadow economy labor market is even more difficult
than of the shadow economy on the value added, since one
has very little knowledge about how many hours an average
“shadow economy worker” is actually working (from full
time to a few hours, only); hence, it is not easy to provide
empirical facts.*

Kucera & Roncolato (2008, p.321) also deal with informal
employment. They address two issues of crucial importance
tolabor market policy:

1. The intensive labor market regulations as one (major)
cause of informal employment, and

2. the so-called “voluntary” informal employment.
Kucera and Roncolato give a theoret- ical overview on both
issues and also a survey of a number of empirical studies, in
which mainly the effect of official labor market regulations
on informal employment is analyzed, where they find a
significant and quantitatively important influence.

5.2. Two micro-studies about the shadow

economy labor market

To discuss some micro-economic research about the
shadow economy labor market two case studies about the
size and development of shadow economy labor markets in
Denmark and in Germany are presented and discussed.*!

40 For developing countries some literature about the shadow labor market
exists (Dallago, 1990; Pozo, 1996; Loayza, 1996; Chickering & Salahdine,
1991 and OECD, 2009a, b)

41 The selection of these two studies is based on the fact that they use data
from 2010 and both provide important and detailed insights, why people
choose to demand and supply shadow work. Of course this selection is
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5.2.1. The micro-study of Denmark

The first study is done by Hvidtfeldt, Jensen & Larsen
(2011), which investigates the size and development of
undeclared work in Denmark over the years 2008-2010, but
also going back to the year 1994. Hvidtfeld, Jensen & Larsen
(2011, p.1) claim that more than half of all Danes purchase
undeclared work in the course of a year. The authors got this
finding with the help of an interview survey of 2.200
randomly selected Danes who were conducted by the
Rockwool Foundation Research Unit in 2010. According to
their survey, 52% of those questioned had had undeclared
work done for them in the previous year and had paid in
cash, in kind or through return services. Their survey (2011,
p-2) also showed that an additional 28% would be willing to
buy undeclared services, even though they had not actually
done so with in the previous year. In total, 80% of the Danish
population are potential customers for unde- clared work
and only 20% said, they would refuse to pay for undeclared
services.

In table 5.1 the proportions of Danish men are shown who
carried out undeclared work in the previous 12 month (year
2010). Table 5.1 clearly says that 48% of such undeclared
work is done in the construction sector, followed by
agriculture of 47% and motor vehicle sales and repairs of
43%. The least amount is done in the public and personal
services with 26%.

subjective. Compare alo Feld & Larsen (2005, 2008, 2009), Schneider
(2011), and especially Williams (2007, 2009, 2013)
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Table 5.1. Proportions of men who had carried out undeclared work in
the previous 12 months

SECTOR in percent
Building and construction 48%
Agriculture (incl. gardening), fishing and mineralextraction 47%
Motor vehicle sales and repairs 43%
Energy and water supply (38%)
Manufacturing 36%
Transportand telecommunications 31%
Hotel and restaurant (30%)
Financialand business services 28%
Public and personalservices 26%
Retail, wholesale and re pair (e xcluding motor vehicles) 26%
OVERALL 32%

Note: Figures in parentheses are based on fewer than 50 observations.
Source: Hvidtfeldt et al., 2011, p.5.

In this study the authors also investigate the amount of
undeclared work since the year 1994 and they come to the
conclusion that Danes do roughly as much undeclared work
today as they did 15 years ago. The latest figures from 2008-
2010 show that every forth adult Dane carried out some kind
of undeclared work in the course of a year. Those involved
spend around three hours per week working on the
undeclared labor market. This figure has not changed since
the mid-1994. Calculations of the amount of undeclared
work in relation to GDP also show that the situation remains
largely unchanged. Undeclared work mostly done in the
household is at a level of 2.8% in relation to GDP.#2

Finally what is a quite interesting result of this study, is
the acceptance of black labor among the Danish population.

42 In this study a lot of interesting facts are reported, like who is working,
like distribution of men and women in the shadow economy, like, how
much is paid per hour in the differentsectors, etc. Also it is investigated
whether high income households demand more or less shadow
economyworkand it seems they demand more.
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Table 5.2.A. Proportion of the Danish population who find it acceptable
that a school- girl should earn undeclared income for babysitting, 2007 -
2008.

If she earmns DKK 200 per week 84%
If she earns DKK 300 per week 70%

Source: Rockwool Foundation Research Unit, March 2011, p.14

Table 5.2.B. Proportion of the Danish population who find it acceptable
that a skilled tradesman should earn undeclared income, 2007-2008.

Ifhe earns DKK 10.000 peryear 47%
Ifhe earns DKK 50.000 peryear 27%
Source: Hvidtfeldt et al., 2011, p. 14.

The Danish population evaluates a school girl who earns
some money in the shadow economy, and was asked about
the acceptance and the same question was asked about a
skilled tradesman. The results are reported in the tables
52.A and 52.B. They clearly show that there is a high
acceptance of shadow economy labor work for a school girl
compared to a wellestablished skilled tradesman with a
reasonable high income. Not astonishing for the school girl
the acceptance is 70% earning 300 DKK per week and 84%
earning 200 DKK per week. For the tradesman to earn
additional 10.000 DKK per year the acceptance drops down
to 47% (below 50%) and if he earns more than 50.000 DKK
per year the acceptance is only 27%. It is a quite interesting
finding which demonstrates that Danes tolerate shadow
economy earnings from low income earners but not from
high income earners.

5.2.2. The micro-study of Germany

Haigner, Jenewein, Schneider & Wakolbinger (2013)
investigate the informal labor supply and demand in
Germany for the year 2010. In this study they use data from
a representative survey among 2104 German residents,
conducted in May 2010. As a matter of fact, questions on
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illegal behavior like informal labor supply and demand are
highly confidential and delicate; hence it is possible that
survey respondents who have engaged in such activities do
not want to declare that they have done so. In order to
encourage more honest answers, the interviewees have been
read the following text (translated from German).
“The next set of questions deals with what is called
black work. We survey these questions on behalf of a
group of independent scientists, who will process the
results within a study. By black work they mean the
following: One works for somebody and agrees not to
pay taxes for the payment. Both partners are better off
because no value added tax, income tax or social
security contributions are paid. Such procedures are
frequently occurring, for example, in cleaning,
gardening, baby-sitting, waiting at table, writing or
programming. Also, work which is not taxed is
prevalent in construction, renovation, car repair and
taking careof elderly people.”

Moreover, if interviewers recognized that the
interviewees hesitated to answer the questions on informal
labor supply and demand, they would again note that the
interview is confidential and that answers are confidential,
anonymous and only for scientific use. The question on
informal labor supply was (translated from German) “Have
you, during the last year, worked for somebody in the way
described above (black work)?” The question on informal labor
demand was (again translated from German) “Have you,
during the last year, demanded black work?” Moreover, they
have asked informal labor suppliers on the reasons for doing
so, on the time when they have done such works (working
time, weekends, vacations,...), on the sector in which they
have worked, on the number of hours they have worked per
month and on the estimated hourly wage they have received.

In order to grasp the general attitudes towards informal
labor supply and demand, they have asked the survey
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respondents to declare their accordance with a set of 13
statements on the topic. Possible answers were indicated on
a scale ranging from -4 (total disagreement) to +4 (total
agreement). Figure 5.1 shows the results. While there seems
to be considerable awareness of the fact that informal labor
reduces the tax revenues of the state, many people claim, on
the other hand, that high tax rates make attractive the
informal labor market. Interestingly, many people like
informal labor because it is more rapidly available and more
flexible than official labor, which is widely perceived to be
subject to too strict regulations. Moreover, people, on
average, do not agree with the statement that informal labor
suppliers should be reported to the police, nor would many
people report them to the police themselves. This shows that
informal labor is, in Germany, perceived as a rather trivial
offense.

informal Iaboris mush Gheaer than official labor 2 (75%")
without informal Iabor, many things would be unaffordable these days 2 (61%)
informal laboris more rapidly available and flexible t (63%)
the state is responsible for the high extent of informal 1abor: taxes are too high il (74%)
informal |aborincreases the standard of living Uail (64%)
informal laboris of less quality (47%) =
labor faces oo strict regulations 1 (63%)
in my neighbarhood many people engage ininformal labor (49%) |-
due toinformal labor, the state loses billions of eurcs 2 (75%)
1 think one should report infermal labor Lo the police (42%) -8=
1 would report an informal labor supplier to the police (35%) |2
detected infomal labor suppliers should be punished by severe monetary fines (54%) .31
by informal |abor one can easily eam extra money or save i (69%)

T
(total disagreement) 4 4 (total agreement)

0
mean value (scale from 4 to +4)

Figure 5.1. Attitudes towards informal labor supply and demand

Note: in () percenteage points of agreement
Source: Haigner et al. (2013)
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5.2.2.1. Informal labor supply

Out of 2104 respondents, 285 (13.55%) declared that they
have been supplying informal labor during the year before
the survey. Among men, the fraction of informal labor
suppliers was significantly higher (18.82%) than among
women (8.58%) (Mann-Whitney U-Test, N=2104, p=0.00).
Moreover, the authors find above average fractions of
informal labor suppliers among the unemployed (29.29%)
and people out of labor force “due to other reasons”
(23.53%). Among pensioners (5.10%) and housewives and
housemen (9.52%) the fraction is below the average, while it
is close to the average among students (14.44%), apprentices
(11.75%), self-employed persons (15.17%) and dependent
employees (15.60%). Among persons not having completed
compulsory education and those who have completed an
apprenticeship, informal labor suppliers are overrepresented
(24.24% and 2041%), while they are underrepresented
among persons with a university degree (7.19%).

5.2.2.2. Sectors of informal labour supply

Figure 5.2 shows in which sectors informal labor supply
takes place. Not surprisingly, crafts and technical
occupations and private household services have the highest
relative importance. In both branches, more than a quarter of
informal labor suppliers are engaged. About 15% of informal
labor suppliers declare to be working in other services,
gardening/agriculture and construction. Fractions do not
add up to 100% since multiple answers have been allowed.
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private household services .26

other services A7

socialfeducationhedth | 025

gardening/agriculture A5

construction .15

craftitechnical occupation a7

catering/leisureftourism A2

trade/sales/marketing 063

other 028

T T T

fm‘:hm of answers (mulfiple answers .allowed)
Figure 5.2. Sectors of informal labor supply
Source: Haigner et al.(2013).

5.2.2.3. Directly reported reasons

The authors have directly asked the survey respondents
(declaring to engage in informal labor supply) for the
reasons for doing so. Again, the results are as expected.
Figure 5.3 shows that four in five declare to supply informal
labor in order to earn more money. All other noted reasons
are far less important. However, it is interesting to see, for
example, that one in about eight informal labor suppliers do
so because they do not want to lose transfer payments. In the
German social system, pensioners as well as unemployment
benefit and social assistance recipients face a full transfer cut
and thus implicit marginal tax rates of 100% and more if they
would officially supplylabor.

More than one in five informal labor suppliers claim that
a reason for doing so is that others do it as well. This result is
in line with our (earlier reported) finding that German
residents perceive, in general, informal labor supply and
demand as a rather trivial offence. By the same token,
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slightly more than ten percent of informal labor suppliers
claim that they do so because their customers want the
demanded work to be done unofficially. Another ten percent
say that they like the flexibility of informal labor supply.*

to-eam mare money 8
others doit as well £
don't want to lose transfer 13
is more flexible 1
Iike: the work 14

work dfficially not allowed 081

customers want unofiicial work 1

other reasons 13

0 2 4 6 .8

fraction of answers in’ulﬁpleanswe’s allowe;i]

Figure 5.3. Directly reported reasons for supplying informal labor
Source: Haigner et al. (2013).

5.2.2.4. Regressions on informal labour supply and

demand*
In order to fulfill the ceteris paribus conditions, Haigner et
al. (2013) use probit regressions* to find out what the driving

4 In this study also a microeconemetric investigation is undertaken
confirming the facts discussed here under ceteris paribus conditions.

44 The points (4) to (7) are taken from Haigner et al. (2013).

45 They also ran multinomial logit regressions because they essentially
have three, not two, categories of answers: supplying/using informal
labour (1), not supplying/using informal labour (0) and no answer (2).
However, since only 3.99 per cent of the respondents did not answer,
and the results are similar, they present only the probit regressions
(excluding individuals who did notanswer).
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forces of informal labour supply and demand are.4¢ This
enables us to determine the marginal effects on the
probability of supplying and using informal labour. Haigner
et al. (2013) estimate separate regressions for women and
men in order to enable differentiation by sex, and use the
explanatory variables described below.

5.2.2.5. Results of informal labour supply

The results of Haigner et al. (2013) of the probit
regressions on informal labour supply by men and women
are shown in table 5.3. One of their main findings is that
people who are currently unemployed, as well as those who
have been unemployed in the past, have a higher
probability, ceteris paribus, of supplying informal labour.
Being currently unemployed has a stronger marginal effect
(14.6 and 3.5 percentage points for men and women,
respectively) than having been unemployed in the past (8.6
and 1.5 percentage points); this makes sense, since both
opportunity cost and the effect on income of engaging in
informal labour supply are greater for the currently
unemployed than for those unemployed in the past. The
effect is not statistically significant for women. However,
fear of becoming unemployed in the near future is a
significant positive determinant of female, but not male,
informal labour supply.

The degree of dissatisfaction with one’s relative standing
in society, the extent of perceived bureaucracy in
government institutions and the perceived waste of tax
money significantly increase male, but not female, informal
labour supply. Compared to men who consider themselves
to be “very advantaged”, those who consider themselves to
be“very disadvantaged” have an 11 percentage point higher

46 Of the 2,104 observations, 88 were not used in the regression analysis;
these were the “no-replies”.
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probability of informal labour supply (dissatisfaction is
measured on a five-point scale). Haigner et al. (2013) hestitate
to interpret these estimations as causal effects, however,
since causality could be reversed (i.e. justification bias).

The perceived risk of being audited by the tax authorities
has a highly significant negative effect on informal labour
supply. Moving one step up on the four-step risk scale
decreases the probability of informal labour supply by 8.2
(men) and 3.9 (women) percentage points. For women, their
age and whether they have children have small but
significant positive effects.

Table 5.3. Marginal effects on informal labor supply (probit regression)

Marginaleffects
Dependent variable: informallabour supply
Inde pendent variables Women Men
Age 0.006 0.001
[0.003]* [0.006]
Age squared 0 0
[0.000]*** [0.000]
Married -0.018 0.003
[0.011] [0.031]
Children 0.019 0.014
[0.011]* [0.028]
Out of labour force 0.001 -0.02
[0.014] [0.052]
Self-employed 0.03 0.02
[0.020] [0.049]
Student 0.008 0.062
[0.025] [0.060]
Unemployed 0.035 0.146
[0.019]* [0.050]***
Unemployedin past, butnot now 0.015 0.086
[0.012] [0.033]**
Afraid of becoming unemployed 0.031 0.059
[0.016]* [0.040]
Degree of dissatisfaction -0.001 0.028
[0.005] [0.014]*
Bureaucracy 0.002 0.016
[0.003] [0.007]**
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Waste of tax money 0 0.001

[0.000] [0.001]*
Personalincome -0.006 -0.004
[0.005] [0.011]
Risk of audit -0.039 -0.082
[0.007]** [0.015]**
Occupation dummy variables Reported in Appendix B of
Haigner et al. (2013)
Education dummy variables Reported in Appendix B of
Haigner et al. (2013)
Pseudo-R2 0.215 0.173
Predicted probability at x-bar 0.032 0.154
Observations 1048 968

Notes: Standard errorsin brackets; *significantat 10 per cent;
** significantat5 per cent; ** significantat 1 per cent.
Source: Haigner et al. (2013, p. 516).

5.2.2.6. Informal labor demand

As can be seen from table 54, the following have no
significant effect on the probability of using informal labour:
dissatisfaction with one’s perceived relative standing in
society; current or past unemployment; fear of becoming
unemployed in the near future; annoyance at bureaucracy.
With regard to perceived waste of tax revenue, Haigner et al.
(2013) find a positive and significant effect for women. Thus,
while informal labour supply, in particular by men, seems to
be driven by unemployment, dissatisfaction, and annoyance,
this is not the case for informal labour demand. Rather,
informal labour demand is driven by the perceived risk of
tax audits and by membership of specific groups of the
population (mothers, students and — for men — being out of
the labour force).

5.2.2.7. Conclusion

One of the main findings of Haigner et al. (2013, p.518) is
that being currently unemployed and, to a lesser extent,
having been unemployed in the past, increases the
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probability of supplying informal labour. Clearly, people
perceive informal labour supply to be a convenient and — in
terms of opportunity costs of time — cheap way of improving
income during periods of unemployment. Interestingly,
however, many of the unemployed continue to supply
informal labour even when they reenter the formal labour
market; having been unemployed in the past is found to be
another driving force of male informal labour supply. One
can understand why some people might choose to continue
to supply informal labour; they might have already acquired
a set of customers, for example, and informal labour supply
could still be a convenient way to improve their income.

In addition, Haigner etal. (2013, p.518) find that the more
men are dissatisfied with their relative standing in society
(i.e. the more they feel disadvantaged compared to others)
the more likely they are to engage in informal labour supply.
This is not the case for women. Also, the higher the
perceived degree of bureaucracy in government institutions,
the more men are likely to engage in informal labour supply.
Haigner et al. (2013) hesitate to interpret these estimations as
causal effects, however, since they cannot rule out that
causality is reversed (i.e. justification bias).

Table 5.4. Marginal effects on informal labor demand (probit regression)

Marginaleffects
Dependent variable: informallabour demand

Independent variables Women Men
Age -0.001 0

[0.004] [0.005]
Age squared 0 0

[0.000] [0.000]
Married -0.006 0.025

[0.023] [0.028]
Children 0.084 0.023

[0.023]** [0.026]

Out of labour force 0.008 0.12

[0.028] [0.045]***
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Self-employed 0.04 0.083

[0.044] [0.0407**
Student -0.17 -0.1
[0.083]* [0.069]
Unemployed 0.034 -0.043
[0.043] [0.057]
Unemployedin past, butnot now 0.034 0.007
[0.026] [0.031]
Afraid of becoming unemployed 0.016 -0.03
[0.040] [0.041]
Degree of dissatisfaction -0.013 0.016
[0.011] [0.013]
Bureaucracy 0.007 0.001
[0.006] [0.006]
Waste of tax money 0.001 0
[0.001]* [0.001]
Personalincome 0.001 0.01
[0.009] [0.010]
Risk of audit -0.112 -0.087
[0.037]** [0.043]**
Occupation dummy variables Reported in Appendix B of
Haigner et al. (2013)
Education dummy variables Reported in Appendix B of
Haigner et al. (2013)
Pseudo-R? 0.093 0.097
Predicted probability at x-bar 0.114 0.134
Observations 1035 975

Notes: Standard errorsinbrackets; *significantat 10 per cent;
** significantat5 per cent; ** significantat1 per cent.
Source: Haigner et al. (2013, p. 517)

5.3. The size of the shadow labor force -
World-wide aspects

The following results of the shadow economy labor force
are based on the OECD and World Bank database on
informal employment in major cities and in rural areas, as
well as on other sources mentioned in the footnotes of this
chapter and the tables. The values of the shadow economy
labor force are calculated in absolute terms, and as a
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percentage of the official labor force, under the assumption
that the shadow economy in rural areas is at least as high as
in the cities. This is a conservative assumption, since in
reality it is likely to be even larger.*” Survey techniques and,
for some countries, the MIMIC-method and the method of
the discrepan- cy between the official and actual labor force
are used for estimation.

One of the most famous studies is the OECD (2009a, b)
one with the title “Is informal normal?”, which provides
worldwide figures. This OECD study*® concludes that in
many parts of the world and over the period 1990 to 2007
informal employment is the norm, not the ex- ception,. More
than half of all jobs in the non-agricultural sectors of
developing countries — over 900 million workers — can be
considered informal. If agricultural workers in developing
countries are included, the estimates size to roughly 2,000
million people. The share of infor- mal employment is also
shown in figure 5.4 for Latin America (Part 1) and South East
Asia (Part 2). In some regions, including Sub-Saharan Africa
and South Asia, over 80% of non-agricultural jobs are
informal. Most informal workers in the developing world
are self-employed and work independently, or owe and
manage very small enterprises. According to the OECD
study (2009a, b), informal employment is a result of both,
people being excluded from official jobs and people
voluntarily opting out of formal structures, e.g. in many

47 The assumption that the shadow economy labour force is at leastas high
in rural areas as in major cities, is a very modest one and is supported by
Lubell (1991). Some authors (e.g., Lubell, 1991; Pozo, 1996, and
Chickering & Salahdine, 1991) argue that the illicit labour force is nearly
twice as high in the countryside as in urban areas. But since no (precise)
data exists on this ratio, the assumption of anequal size may be justified
arguing that such a calculation provide s atleast minimal figures.

48 The following results and figures are taken from the OECD (2009a, b),
executive summary.
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middle income countries incentives drive individuals and
businesses out of the formal sector.

To summarize, this OECD study clearly comes to the
conclusion that informal is really the norm or the normal
case. 1.8 billion people work in informal jobs, compared to
1.2 billion who benefit from formal contracts and social
security protection. Informal economic activity, excluding
the agricultural sector, accounts for three quarters of the jobs
in Sub-Saharan Africa, for more than two thirds in South
and South East Asia, half in Latin America, the Middle East
and North Africa, and nearly for one quarter in transition
countries. If agriculture is in- cluded, the informal share of
the economy in the above mentioned regions is even higher
(e.g. more than 90 % in South Asia). Also, this OECD study
comes to the result that more than 700 million informal
workers “survive” on less than $ 1.25 a day and some 1.2
billion on less than $ 2 a day. The study also concludes that
the share of informal employment tends to in- crease during
economic turmoil. For example, during the Argentine
economic crisis (1999-2002), the countries” “official” economy
shrank as by almost one fifth while the share of in- formal
employment expanded from 48 to 52 percent. One can
clearly see that even under strong economic growth, the
share of non-agricultural employment and, the share of
informal employment is strongly rising.

In table 5.5 the share of informal employment in total
non-agricultural employment by five- year period and by
region is presented. From the table one clearly sees that in all
regions the share of informal employment has remarkably
increased over time. The share of informal employment in
South-and Middle-American countries in the period of 1985-
1989 was 32.4% and increased in the period of 2000-2007 to
50.1%. In 34 Asian countries informal employment rose in
the period of 1985-1989 from 55.9% to 70.2% from 2000-2007.
In the 42 African countries the share of informal employment
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(in percent of total non-agricultural employment) was 40.3%
from 1985-1989, and increased to 60.5% in 2000-2007. Table
4.5 clearly demonstrates that there is a very strong positive
trend in the share of informal employment (in percent of
total non-agricultural employment). This increasing trend is
in strong contrast to the overall decreasing trend of the size
of the shadow economy measured in value-added. More
research is needed here, in order to provide a good
explanation.
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Table 5.5. Share of informal employment in total non-agricultural
employment by five- year period in %

Average Share of Informal
Employment in % of Local Non
Region Agricultural Employment over

1985-89 1990-94 1995-99 2000-07

22 South-and Middle American Countries 32.4 35.4 40.3 50.1

34 Asian Countries 55.9 60.4 65.4 70.2
42 African Countries 40.3 47.1 524 60.5
21 Transition Countries 30.9 32.3 35.4 40.2

Source: OECD (2009a, b), pages 34-35;and Charmes (2002, 2007, 2008) for
the ILO Women and Men in the Informal Economy, 2002.

For the most recent period: Heintz & Chang (2007) for the ILO, and for
West Asia: Charmes (2007 & 2008).

5.4. Shadow labor force

and unemployment*

Although there has been considerable discussion on the
size of the shadow labor force, comparatively little attention
has been given to the relationship between unemployment
and working in the shadow economy. As Tanzi (1999) points
out, ‘the current literature does not cast much light on these
relationships even though the existence of large
underground activities would imply that one should look
more deeply at what is happening in the labor market’
(p-347). The objective of the paper by Bajada & Schneider
(2009) is to examine the extent of participation in the shadow
economy by the unemployed. Their paper has investigated
the relationship between the unemployment rate and the
shadow economy. Previous literature on this topic has
suggested that the relationship between these two variables
is ambiguous, pre-dominantly because a heterogeneous
group of people working in the shadow economy exists and
there are also various cyclical forces at work, such that they
produce a net effect that is weakly correlated with

49 This partis taken from Feld & Schneider (2010), pp. 140-141.
Schneider, (2023). The Shadow Economy and Shadow Labor Force EconSciences Books

66



unemployment. In this paper, they have provided a
suggestion for disentangling these cyclical effects, so as to
study the component of the shadow economy that is
influenced directly by those who are unemployed. They
refer to this effect as the ‘substitution effect’” which typically
increases during declining periods of legitimate economic
activity (and increasing unemployment). Equipped with
this approach for measuring the ‘substitution ef fect’, they
discover that a relationship exists between changes in the
unemployment rate and shadow economy activity.

By examining the growth cycle characteristics of the
‘substitution effect’ component of the shadow economy,
Bajada & Schneider (2009) determine that the growth cycles
are symmetric (in terms of steepness and deepness) and that
changes in the unemployment rate, whether positive or
negative, had similar impacts on changes in the substitution
effect component. They suggest that the shadow economy is
a source of financial support during periods of
unemployment for those genuinely wanting to participate in
the legitimate economy. Although this does not exclude the
possibility that long-term unemployed may also be
participating in the shadow economy, it would appear that
short-term fluctuations in unemployment directly contribute
to short-term fluctuations in the shadow economy.

When Bajada and Schneider consider the various
unemployment support programs across 12 OECD countries,
there appears to be no real systematic relationship between
the generosity of the social security systems and the nature
of shortterm shadow economic activity by the un-
employed. Even the various replacement rates across the
OECD countries appear to have little consequence on the
rate at which the unemployed take on and cut back shadow
economy ac- tivity. There is, however, some evidence to
suggest that extended duration spells last any- where
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between less than three months to approximately nine
months.

On the whole Bajada and Schneider argue that dealing
with unemployment participation in the shadow economy, a
way of correcting the inequity it generates is best handled by
more stringent monitoring of those receiving unemployment
benefits rather than reducing replace- ment rates a way of
encouraging reintegration into the workforce. A strategy of
reducing re- placement rates would not only fail to maintain
adequate support for those experiencing financial hardship
during periods of unemployment, it is likely to have little
impact on reduc- ing participation by the unemployed who
are willing and able to engage in shadow economy activity.
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6. Summary and concluding
remarks: Problems and open
question

research on the shadow economy and undeclared work

in highly developed OECD, developing and transition
countries are shown. The discussion of the recent literature
shows that economic opportunities for employees, the
overall situation on the labor market, not least
unemployment are crucial for an understanding of the
dynamics of the shadow economy. Individuals look for ways
to improve their economic situation and thus contribute
productively to aggregate income of a country. This holds re-
gardless of their being active in the official or the unofficial
economy.

First, if I summarize my findings about the methods to
estimate the size and development of the shadow economy, I
come to the following critical remarks:

The survey method has the disadvantages that quite often
only households are considered and firms are, at least partly,
left out, that non-responses and/or incorrect responses are

In this survey some of the most recent developments in
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given, and that results of the financial volume of “black”
hours worked and not of value added are ob- tained
(compare here Feld & Larsen, 2005, 2008, 2009; and
Kazemier, 2006).

The discrepancy method has the difficulties that quite
often a combination of “rough” estimations and unclear
assumptions about them is used, the calculation method is
often not clear, and the documenta- tion and procedure is
often not made public (compare here Thomas, 1992).

The monetary and/or electricity methods result in some
very high estimates and only macro-estimates are available.
Moreover, a breakdown by sector or industry is not possible,
and there are great differences to convert millions of KWh
into a value added figure, when using the electricity method
(compare Thomas, 1992; and Schneider & Williams, 2013).

The MIMIC (latent) method has a number of critical
points like: only relative coefficients, no absolute values, are
obtained, the estimations are quite often highly sensitive
with respect to changes in the data and specifications, there
are difficulties to differentiate between the selection of
causes and indicators, and the calibration procedure and
starting values, which are used, have a great influence on the
results (compare Breusch, 2005a, b; and Schneider &
Williams, 2013).

Second, what type of conclusions can we draw or what
have we learnt during 35 years of shadow economy
research?

1. There is no ideal or dominating method to estimate the
size and development of the shadow economy. All
methods have serious methodological problems and
weaknesses.

2. If possible, researchers should use several methods to
come somewhat closer to the “true” value of the size
and development of the shadow economy.

3. Much more research is needed with respect to the
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estimation methodology and the empirical results for
different countries and periods.

4. The focus should be now on micro-shadow economy
research, and to undertake experi- ments in order to
reach two goals:

e abetter micro-foundation and

e a better knowledge why people work in the
shadow economy, what their motivation is and
what they earn.

Third, if I ask what do we know about the shadow
economy and work in the shadow, I clearly realize that we
have some knowledge about the size and development of the
shadow economy and the size and development of the
shadow economy labor force. For developing countries, the
shadow economy labor force has reached a remarkable size
according to OECD (2009a, b) estimates, which is, that in
most developing countries the shadow economy labor force
is higher than the official labor force. What we do not know
are the exact motives, why people work in the shadow
economy and what is their relation and feeling if a
government under- takes reforms in order to bring them
back into the official economy. Hence, much more micro
studies are needed to obtain a more detailed knowledge
about people’s motivation to work either the shadow
economy and/or in the official one. What is also difficult to
explain is that on average the shadow economy measured in
value added (in % of GDP) was shrinking over 1999 to 2007,
but the shadow economy labor force was increasing over
1990 to 2007.

Fourth and finally, what questions do remain open?

1. A common and internationally accepted definition of
the shadow economy is still missing. Such a definition
or convention is needed in order to make comparisons
between the shadow economies of different countries
more reliable.
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2. The link between theory and empirical estimation of
the shadow economy is still unsatis factory; in the best
case theory provides us with derived signs of the
causal factors, but which are the “core” causal factors
is still open and also in which “core” indicators
shadow economy activities are reflected.

3. A satisfactory validation of the empirical results
should be developed so that it is easier to judge the
empirical results with respect to their plausibility.
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