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The size and development of the shadow economy of 21 OECD countries is estimated, using the 
MIMIC estimation procedure. The analysis finds that an increased burden of taxation and social 
security payments, combined with intensive labor market regulation, quality of state institutions, and 
tax morale, are the driving forces for the shadow economy. The public institution of federalism has no 
statistically significant effect on the shadow economy. Finally, on the one side, incentive-oriented policy 
means are suggested so that any “black” value added can be transformed into official value added, 
and on the other side, it is important to have public institutions which work efficiently and act as a 
constraint for selfish politicians. 

1. INTRODUCTION 
Intensive discussion about the major factors influencing the shadow economy 
has been taking place over the last 25 years and has been far from conclusive. 
On the one hand, it has been argued that the size and development of the 
shadow economy is at least partially responsible for such problems as 
increasing unemployment in the official sector, growing public debt and 
national pension deficits. On the other hand, it has been claimed that working 
in the shadow economy is the individual’s opportunity to escape from unjust 
and burdensome restraints imposed by the government. Thus, migration into 
shadow employment can be seen as a reaction to excessive constraints created 
by public institutions and bureaucracy (Schneider and Badekow, 2006; Schneider, 2009). 
Furthermore, as argued by sociologists and economists, the shadow economy 
generates a considerable share of additional social welfare in many countries.  
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This study has two major goals: The first is to estimate the development and 
the size of the shadow economy of OECD countries, using the MIMIC 
estimation procedure. The second is to investigate which public institutions 
influence the shadow economy besides the claimed ones such as tax burden 
and labor market regulation. Section 2 contains some theoretical considerations 
about the definition of the shadow economy and the major causes influencing 
it. Section 3 presents an econometric estimation of the shadow economy in 
OECD countries and discusses the impact of public institutions on the shadow 
economy. Finally, section 4 provides some policy measures and conclusions. 

2. SOME THEORETICAL CONSIDERATIONS ABOUT 

THE SHADOW ECONOMY 

2.1. DEFINING THE SHADOW ECONOMY 

Most authors trying to measure the shadow economy still face the difficulty of 
how to define it.1 One commonly used working definition is: all currently 
unregistered economic activities that contribute to the officially calculated (or 
observed) Gross National Product.2 Smith (1994:18) defines it as "market-based 
production of goods and services, whether legal or illegal, that escapes detection 
in the official estimates of GDP." Or to put it in another way, one of the 
broadest definitions of it includes…"those economic activities and the income 
derived from them that circumvent or otherwise avoid government regulation, 
taxation or observation."3 As these definitions still leave open a lot of questions, 
table 2.1 is helpful for developing a better feeling for what could be a reasonable 
consensus definition of the underground (or shadow) economy. 

                                                 
1 My paper focuses on the size and development of the shadow economy for countries taken as 

one unit and does not show any disaggregated values for specific regions. Lately some initial studies 
have been undertaken to measure the size of the shadow economy as well as the "grey" or 
"shadow" labor force for urban regions or states (e.g. California). Compare e.g. Marcelli et al. (1999), 
Marcelli (2004), Chen (2004), Williams and Windebank (1998, 2001a,b), Flaming et al. (2005) and 
Alderslade et al. (2006), and Brueck et al. (2006). 

2 This definition is used, for example, by Feige (1989, 1994), Schneider (1994a, 2003, 2005), and 
Frey and Pommerehne (1984). Do-it-yourself activities are not included. For estimates of the 
shadow economy and the do-it-yourself activities for Germany, see Buehn et al. (2009) and 
Karmann (1986, 1990). 

3 This definition is taken from Dell’Anno (2003), Dell’Anno and Schneider (2004), and Feige (1989); 
see also Thomas (1999), and Fleming et al. (2000). 
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Table 2.1. A Taxonomy of Types of Underground Economic Activities1 

Type of 
Activity 

Monetary Transactions Non-Monetary Transactions 

ILLEGAL 
ACTIVITIES 

Trade with stolen goods; drug dealing and 
manufacturing; prostitution; gambling; 
smuggling; fraud; etc.  

Barter of drugs, stolen goods, 
smuggling, etc. Produce or  
grow drugs for own use. Theft 
for own use. 

 Tax Evasion Tax Avoidance Tax Evasion Tax Avoidance 

LEGAL 
ACTIVITIES 

Unreported income from 
self-employment; wages, 
salaries and assets from 
unreported work related to 
legal services and goods 

Employee 
discounts, fringe 
benefits 

Barter of legal 
services and 
goods 

All do-it-yourself 
work and 
neighbor help 

1 Structure of the table is taken from Lippert and Walker (1997:5) with additional remarks. 

 

From table 2.1., it becomes clear that a broad 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 state (tax) 
authorities. In this paper the following definition of the shadow economy is used.4  

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 income, value-added, or other taxes, 

2. to avoid payment of social security contributions, 

3. to avoid having to meet 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. 

In the following I will use this definition for the 21 OECD countries, as it is 
broad enough to capture a great number, and the most important, of the shadow 
economy activities in these OECD countries. Hence, I will not deal with typical 
underground economic activities, which are all illegal actions that fit the 
characteristics of classical crimes such as burglary, robbery, drug dealing, etc. 

                                                 
4 Compare also the excellent discussions of the definition of the shadow economy in Pedersen 

(2003:13-19) and Kazemier (2005a) who uses a similar one. 
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I also exclude the informal household economy, which consists of all 
household services and production, as well as excluding tax evasion or tax 
compliance where a great deal of research has already been undertaken.5 

2.2. MEASURING THE SHADOW ECONOMY 

The definition of the shadow economy plays an important role in assessing its 
size. By having a clear definition, one can avoid a number of ambiguities and 
controversies. In general, there are two types of underground economic activity: 
illicit employment and the production of goods and services consumed within 
the household.6 The following analysis focuses on the former type and excludes 
illegal activities such as drug production, crime and human trafficking. The latter 
type includes the production of goods and services consumed within the 
household or childcare, and is also not part of this analysis. Thus, the analysis 
focuses only on economic activities that would normally be included in national 
accounts, but which due to tax or regulatory burdens remain underground.7 
Although such legal activities contribute to the country’s value creation, they are 
not captured in national accounts because they are produced in illicit ways (e.g. 
by people without proper qualification or without a master craftsman’s 
certificate). From the economic and social perspective, soft forms of illicit 
employment, such as moonlighting (e.g. construction work in private homes) and 
its contribution to value creation can be assessed rather positively. 

Although the issue of the shadow economy has been under investigation for 
some time, the discussion regarding the “appropriate” methodology to assess 
its scope has not yet come to an end.8 There are three methods of assessment: 

1. Direct procedures that are carried out at the micro level and aim at 
determining the size of the shadow economy at one particular point in 
time. An example of this method is surveys. 

                                                 
5 Compare, e.g., the survey of Andreoni et al. (1998) and the paper by Kirchler et al. (2002). 
6 For a broad discussion of the definition issue, see, for example, Thomas (1992); Schneider, 

Volkert and Caspar (2002), Schneider and Enste (2002, 2006) and Kazemier (2005a,b). 
7 Using this definition at least partly avoids the problem of having classical crime activities 

included, because in neither the MIMIC procedure, nor in the currency demand approach are 
these activities captured (because e.g. drug dealing is independent of a tax burden increase, 
especially as the included causal variables are not linked (or causal) to the classical crime 
activities). See e.g. Thomas (1992), Kazemier (2005a,b) and Schneider (2005). 

8 For the strengths and weaknesses of the various methods, compare Bhattacharyya (1999); 
Breusch (2005a,b); Dell’Anno and Schneider (2009); Dixon (1999); Feige (1989); Giles (1999a,b,c); 
Schneider (1986, 2001, 2003, 2005, 2006); Schneider and Enste (2000a,b, 2002, 2006); Tanzi (1999); 
Thomas (1992; 1999). See also the discussion in the appendix of this paper. 
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2. Indirect procedures that make use of macroeconomic indicators 
proxying the development of the shadow economy over time. 

3. Statistical models that use statistical tools to estimate the shadow 
economy as an “unobserved” variable. 

The estimation of the shadow economy of highly developed OECD countries 
(with a stronghold in Austria and Germany) is firstly based on a combination 
of the MIMIC procedure and the currency demand method.9 The first assumes 
that the shadow economy remains an unobserved phenomenon (latent 
variable) which can be estimated using quantitatively measurable causes of 
illicit employment, e.g. tax burden and regulation intensity, and indicators 
reflecting illicit activities, e.g. currency demand and official work time. A 
disadvantage of the MIMIC procedure is the fact that it produces only relative 
estimates of the size and the development of the shadow economy. Thus, the 
currency demand method10 is used to calibrate the relative estimates into 
absolute ones by using two or three absolute values for the absolute size of the 
shadow economy. 

2.3. THE MAIN CAUSES OF DETERMINING THE SHADOW ECONOMY 

2.3.1. Tax and Social Security Contribution Burdens 

The first and most important (institutional) factor is the overall tax and social 
security contribution burden,11 which is among the main causes for the existence 
of the shadow economy. Since taxes affect labor-leisure choices, and also 
stimulate labor supply in the shadow economy, the distortion of the overall tax 
burden is a major concern for economists. The bigger the difference between the 

                                                 
9 These methods are presented in detail in Schneider (1994a,b,c, 2005) and Schneider and Enste 

(2000b, 2002, 2006). These studies further discuss advantages and disadvantages of both the 
MIMIC and the money demand methods and other estimation methods for assessing the size of 
illicit employment; see also appendix 1 in this paper for a detailed discussion. 

10 This indirect approach is based on the assumption that cash is used to make transactions within 
the shadow economy. By using this method one econometrically estimates a currency demand 
function including independent variables such as tax burden, regulation, etc. which “drive” the 
shadow economy. This equation is used to make simulations of the amount of money that would 
be necessary to generate the official GDP. This amount is then compared with the actual money 
demand and the difference is treated as an indicator for the development of the shadow economy. 
Based on this the calculated difference is multiplied by the velocity of money and one gets a value-
added figure for the shadow economy. See footnote 8 for criticism of this method. 

11 See Thomas (1992); Lippert and Walker (1997); Schneider (1994a,b, 1997, 1998a,b, 
2000a,b, 2003, 2005); Johnson et al. (1998a,b); Tanzi (1999); Giles (1999a); Mummert and 
Schneider (2001); Giles and Tedds (2002) and Dell’Anno (2003), just to quote a few more 
recent ones. 
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total cost of labor in the official economy and the after-tax earnings (from work), 
the greater is the incentive to avoid this difference and to work in the shadow 
economy. Since this difference depends broadly on the level and increase of the 
social security burden/payments and the overall tax burden, they are key features 
of the existence and the increase of the shadow economy.  

But even major tax reforms with major tax rate deductions will not lead to a 
substantial decrease of the shadow economy.12 Such reforms will only be able to 
stabilize the size of the shadow economy and avoid a further increase. Social 
networks and personal relationships, the high profit from irregular activities and 
associated investments in real and human capital are strong ties which prevent 
people from transferring to the official economy. For Canada, Spiro (1993) found 
similar reactions on the part of people facing an increase in indirect taxes (VAT, 
GST). This fact makes it even more difficult for politicians to carry out major 
reforms because they may not gain a lot from them. 

Empirical results on the influence of the tax burden on the shadow economy 
are provided in the studies of Schneider (1994b, 2000b, 2004, 2005) and Johnson, 
Kaufmann and Zoido-Lobatón (1998a,b); they all found statistically significant 
evidence for the influence of taxation on the shadow economy. For Austria, the 
driving force for shadow economy activities is the direct tax burden (including 
social security payments); it has the biggest influence, followed by the intensity of 
regulation and complexity of the tax system. A similar result has been found by 
Schneider (1986) for the Scandinavian countries (Denmark, Norway and Sweden). 
In all three countries various tax variables: average direct tax rate, average total 
tax rate (indirect and direct tax rate) and marginal tax rates have the expected 
positive effect (on currency demand) and are highly statistically significant. These 
findings are supported by the studies of Kirchgaessner (1984) for Germany and by 
Klovland (1984) for Norway and Sweden. 

2.3.2. Intensity of Regulations 

The public institution of state (especially labor market) regulation is another 
important factor which reduces the freedom (of choice) for individuals 
engaged in the official economy.13 One can think of labor market regulations, 
trade barriers, and labor restrictions for foreigners. Johnson, Kaufmann, and 
Zoido-Lobatón (1998b) find significant overall empirical evidence of the 

                                                 
12 See Schneider (1994b, 1998b) for a similar result on the effects of a major tax reform in 

Austria on the shadow economy. Schneider shows that a major reduction in the direct tax 
burden did not lead to a major reduction in the shadow economy. Because legal tax avoidance 
was abolished and other factors, like regulations, were not changed, for a considerable number of 
taxpayers the actual tax and regulation burden remained unchanged. 

13 See e.g. Loayza, Oviedo and Servén (2005a,b). 
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influence of (labor) regulations on the shadow economy; and the impact is 
clearly described and theoretically derived in other studies, e.g. for Germany 
(Deregulation Commission, 1991). Regulations lead to a substantial increase in labor 
costs in the official economy. But since most of these costs can be shifted to 
the employees, these costs provide another incentive to work in the shadow 
economy, where they can be avoided. Empirical evidence supporting the model 
of Johnson, Kaufmann, and Shleifer (1997), which predicts, inter alia, that 
countries with more general regulation of their economies tend to have a 
higher share of the unofficial economy in total GDP, is found in their 
empirical analysis. They conclude that it is the enforcement of regulation which 
is the key factor for the burden levied on firms and individuals, and not the 
overall extent of regulation - mostly not enforced - which drives firms into the 
shadow economy. Friedman, Johnson, Kaufmann and Zoido-Lobatón (2000) 
reach a similar conclusion. In their study every available measure of regulation 
is significantly correlated with the share of the unofficial economy and the 
estimated sign of the relationship is unambiguous: more regulation is correlated 
with a larger shadow economy. 

These findings demonstrate that governments should put more emphasis on 
improving enforcement of laws and regulations, rather than increasing their 
number. Some governments, however, prefer this policy option (more 
regulations and laws), when trying to reduce the shadow economy, mostly 
because it leads to an increase in power for the bureaucrats and to a higher rate 
of employment in the public sector.  

2.3.3. Public Sector Services 

An increase of the shadow economy can lead to reduced state revenues which 
can in turn reduce the quality and quantity of publicly provided goods and 
services. Ultimately, this can lead to an increase in tax rates for firms and 
individuals in the official sector, quite often combined with a deterioration in 
the quality of the public goods (such as the public infrastructure) and of 
administration, with the consequence of even stronger incentives to participate 
in the shadow economy. Johnson, Kaufmann, and Zoido-Lobatón (1998a,b) 

present a simple model of this relationship. Their findings show that smaller 
shadow economies appear in countries with higher tax revenues if achieved by 
lower tax rates, fewer laws and regulations and less bribery facing enterprises. 
Countries with a better rule of law, which is financed by tax revenues, also have 
smaller shadow economies. Transition countries have higher levels of 
regulation leading to a significantly higher incidence of bribery, higher effective 
taxes on official activities and a large discretionary framework of regulations 
and consequently a larger shadow economy. Their overall conclusion is that 
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"wealthier countries of the OECD, as well as some in Eastern Europe, find 
themselves in the ‘good equilibrium’ of relatively low tax and regulatory burden, 
sizeable revenue mobilization, good rule of law and corruption control, and a 
(relatively) small unofficial economy. By contrast, a number of countries in Latin 
America and the former Soviet Union exhibit characteristics consistent with a 
‘bad equilibrium’: tax and regulatory discretion and burden on the firm is high, 
the rule of law is weak, and there is a high incidence of bribery and a relatively 
high share of activities in the unofficial economy." (Johnson et al., 1998a:1). 

2.3.4. Other Public Institutions 

Recently, various authors14 have come to consider the quality of public 
institutions as another key factor in the development of the informal sector. 
They argue that an efficient and discretionary application of tax systems and 
regulations by government may play a crucial role in the decision to operate 
unofficially, even more important than the actual burden of taxes and 
regulations. In particular, corruption of bureaucracy and government officials 
seems to be associated with larger unofficial (shadow) activities, while a good 
rule of law, by securing property rights and contract enforceability, increases 
the benefits of being formal. Hence, it is important to analyze theoretically and 
empirically the effect of public institutions such as the federal political system 
on the shadow economy. If one considers the development of the informal 
sector as one consequence of the failure of public institutions in promoting an 
efficient market economy, especially as entrepreneurs go underground when 
there is an inefficient and non-market supporting public goods provision, then 
I can access this effect of public institutions on the individual’s incentive to 
operate unofficially. Under a federal system, the competition among 
jurisdictions and the mobility of individuals can act as an important constraint 
on politicians’ “choices,” so that they have to adopt a policy which is closer to 
a majority of voters’ preferences. Under a federalist structure, efficient policies 
characterized by a certain level of taxation, and mostly spent on productive 
public services, will lower the size of the shadow economy. In fact, production 
in the formal sector benefits from a higher provision of productive public 
services and is negatively affected by taxation, while the shadow economy 
reacts in the opposite way. As in a federalist system, when fiscal policy is closer 
to a majority of voters’ preferences, the size of the informal sector should go 
down. This leads to the hypothesis that the size of the shadow economy should 
be lower in a federal than in a non-federal system, ceteris paribus. 

                                                 
14 E.g. Johnson et al. (1998a,b), Friedman et al. (2000), Dreher and Schneider (2010), Dreher, 

Kotsogiannis and McCorriston (2009). 
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2.3.5. Summary of the Main Causes of the Shadow Economy 

In table 2.2 an overview of a number of empirical studies summarizes the 
various factors influencing the shadow economy. In all of the selected studies, 
several of the just-mentioned causes were used, as well as a roughly similar 
definition of the shadow economy. The calculation of the percentages was 
done using the beta-coefficients. In table 2.2 two columns are presented, 
showing the various factors influencing the shadow economy with and without 
the independent variable, "tax morale." This table clearly demonstrates that an 
increase in tax and social security contribution burdens is by far the most 
important single contributor to an increase in the shadow economy. This factor 
explains some 35-38% or 45-52% of the variance in the shadow economy, with 
and without including the variable "tax morale." The variable tax morale 
accounts for some 22-25% of the variance in the shadow economy,15 with a 
third factor, "quality of state institutions," accounting for 10-12%, and a fourth, 
"intensity of state regulation" (mostly for the labor market) for 7-9%. In 
general this table shows that the independent variables tax and social security 
burden, followed by variables tax morale and quality of state institutions are the 
three major driving forces of the shadow economy. 

 
Table 2.2.  Main Causes of the Increase in the Shadow Economy 

Influence on the shadow 
economy (in %) Factors influencing the shadow economy 

(a) (b) 

   (1) Increase of Tax and Social Security  
        Contribution Burdens 

35-38 45-52 

   (2) Quality of State Institutions  10-12 12-17 

   (3) Transfers 5-7 7-9 

   (4) Specific Labor Market Regulations 7-9 7-9 

   (5) Public Sector Services 5-7 7-9 

   (6) Tax Morale 22-25 - 

Influence of all Factors 84-98 78-96 

(a) Average values of 12 studies. 
(b) Average values of empirical results of 22 studies. 

Source: Schneider (2003, 2005, 2009) 

 

                                                 
15 The importance of this variable with respect to theory and empirical relevance is also shown 

in Feld and Frey (2002, 2007), Frey (1997), and Torgler and Schneider (2005). 
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Table 3.1: MIMIC Estimation of the Shadow Economy of 21 Highly Developed OECD Countries 
1990/91, 1994/95, 1997/98, 1999/2000, 2001/02, 2002/03, 2003/04 and 2004/05 

Cause Variables Estimated Coefficients 

Share of direct taxation λ1 = 0.364** 
(in % of GDP) (2.99) 

Share of indirect taxation λ2 = 0.182(*) 
(in % of GDP) (1.76) 

Share of social security contribution λ3 = 0.512** 
(in % of GDP) (3.41) 

Burden of state regulation (index of labor market 
regulation, Heritage Foundation, score 1 least 
regular, score 5 most regular) 

λ4 = 0.224* 
(2.02) 

Quality of state institutions (rule of law,  
World Bank, score -3 worst and +3 best case) 

λ5 = -0.316* 
(-2.71) 

Index of Federalism =1 if a country has a federal 
structure, and =0 otherwise  

λ6 = -0.104 
(-1.49) 

Tax morale (WVS and EVS, Index, Scale tax 
cheating always justified =1, never justified =10) 

λ7 = -0.601** 
(-3.49) 

Unemployment quota (%) λ8 = 0.302* 

  (2.42) 

GDP per capita (in US-$) λ9 = -0.042* 
(-2.47) 

Indicator Variables Estimated Coefficients 

Employment quota λ 10= -0.603** 
(in % of population 18-64) (-2.42) 

Annual rate of GDP (adjusted for the mean λ11 = 1.00 
of all 21 OECD countries)  

Change of local currency λ 12 = 0.331** 
Per capita (3.74) 

  RMSE1) = 0.0016* (p-value = 0.93) 

  Chi-square2) = 46.45 (p-value = 0.96) 

Test-statistics TMCV3) = 0.050 
  AGFI4) = 0.794 
  N = 168 

  D.F.5) = 59 

Notes: t-statistics are given in parentheses (*); *; ** denotes significance at the 90%, 95%, or 99% confidence level. 
1) Steigers Root Mean Square Error of Approximation (RMSEA) for test of close fit; RMSEA < 0.05; the 
RMSEA-value varies between 0.0 and 1.0.   
2) If the structural equation model is asymptotically correct, then the matrix S (sample covariance matrix) will be 
equal to Σ (θ) (model implied covariance matrix). This test has a statistical validity with a large sample (N ≥ 100) 
and multinomial distributions; both are given for the equation in table 3.1 using a test of multi-normal distributions. 
3) Test of Multivariate Normality for Continuous Variables (TMNCV); p-values of skewness and kurtosis. 
4) Test of Adjusted Goodness of Fit Index (AGFI), varying between 0 and 1; 1 = perfect fit. 
5) The degrees of freedom are determined by 0.5 (p + q) (p + q + 1) – t; with p = number of indicators;  
q = number of causes; t = number of free parameters. 
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3. ESTIMATION AND SIZE OF THE SHADOW 

ECONOMIES IN OECD COUNTRIES 

3.1. ECONOMETRIC ESTIMATION  

Using the theoretical considerations from section 2, I develop the following 
eight hypotheses, which will be empirically tested below: 

1. An increase in direct and indirect taxation increases the shadow 
economy, ceteris paribus. 

2. An increase in social security contribution increases the shadow 
economy, ceteris paribus. 

3. The more the country is regulated, the greater the incentive is to work 
in the shadow economy, ceteris paribus. 

4. The lower the quality of state institutions, the higher the incentive to 
work in the shadow economy, ceteris paribus. 

5. The size of the shadow economy is lower in a federal system than in 
non-federal ones, ceteris paribus. 

6. The lower the tax morale, the higher the incentive to work in the 
shadow economy, ceteris paribus. 

7. The higher the unemployment, the more people engage in shadow 
economy activities, ceteris paribus.  

8. The lower the GDP per capita in a country, the higher is the incentive 
to work in the shadow economy, ceteris paribus. 

In table 3.1 an econometric estimation using the MIMIC approach is presented 
for 21 OECD countries. For these countries I have eight data points for 
1990/91, 1994/95, 1997/98, 1999/2000, 2001/02, 2002/03, 2003/04 and 
2004/05. In addition to the usual cause variables such as direct and indirect 
taxation, social security contribution, and regulation, I have four additional 
cause variables – the burden of social security payments (in % of official GDP), 
tax morale (an index), quality of state institutions and the specific public 
institution, and the federal structure of a country. I use employment quota, 
annual rate of GDP, and change of currency per capita as indicator variables. 
The estimated coefficients of eight out of nine cause variables are statistically 
significant and have the theoretically expected signs, but the variable index of 
federalism is not statistically significant. The tax and social security burden 
variables are quantitatively the most important ones, followed by the tax 
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morale variable, which has the single biggest influence. Also the variable 
“quality of state institutions” is statistically significant and quite important to 
determine whether one is engaged in shadow economy activities or not. Also 
the development of the official economy measured in unemployment and 
GDP per capita has a quantitatively important influence on the shadow 
economy. Turning to the indicator variables, they all have a statistically 
significant influence and the estimated coefficients have the theoretically 
expected signs. The quantitatively most important independent variables are 
the employment quota and change of currency per capita.16 Summarizing, the 
econometric results demonstrate that in these OECD countries social security 
contributions and the share of direct taxation have the biggest influence, 
followed by tax morale and the quality of state institutions.  

3.2. SIZE AND DEVELOPMENT OF THE SHADOW ECONOMY IN 21 OECD 

COUNTRIES 

In order to calculate the size and development of the shadow economies of the 
21 OECD countries, I have to overcome the disadvantage of the MIMIC 
approach, which is that one gets only relatively estimated sizes for the shadow 
economy and one has to use another approach to get absolute figures. Hence, 
for the calculation of the absolute size of the shadow economies from these 
MIMIC estimation results, I use the already available estimations from the 
currency demand approach for Austria, Germany, Italy and the United States 
(from studies of Dell’Anno and Schneider (2004), Bajada and Schneider (2005, 2009), 
and Schneider and Enste (2002)). As I already have values of the shadow 
economy (in % of GDP) for various years for the above-mentioned countries, 
I can use them in a benchmark procedure to transform the index of the 
shadow economy from the MIMIC estimations into cardinal values.17  

                                                 
   16 The variable currency per capita or annual change of currency per capita is heavily influenced by 
banking innovations; hence this variable is pretty unstable with respect to the length of the estimation 
period. Similar problems have already been mentioned by Giles (1999a) and Giles and Tedds (2002). 

17 This procedure is described in great detail in two papers by Dell’Anno and Schneider (2003, 
2009); compare also the appendix, where the procedure is briefly described and the advantages 
and disadvantages are shown. 
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Table 3.2. The Size of the Shadow Economy in 21 OECD Countries  

Between  1989/90 and 2007  
Estimated using money demand and MIMIC methods (in % of official GDP) 

 Shadow Economy 

OECD countries Average 
1989/90 

Average 
1994/95 

Average 
1997/98 

Average 
1999/00 

Average  
2001/02 

2003 2004 2005 2006 2007 

1. Australia 10.1 13.5 14.0 14.3 14.1 13.7 13.2 12.6 11.4 10.7 
2. Belgium 19.3 21.5 22.5 22.2 22.0 21.4 20.7 20.1 19.2 18.3 
3. Canada 12.8 14.8 16.2 16.0 15.8 15.3 15.1 14.3 13.2 12.6 
4. Denmark 10.8 17.8 18.3 18.0 17.9 17.4 17.1 16.5 15.4 14.8 
5. Germany 11.8 13.5 14.9 16.0 16.3 17.1 16.1 15.4 14.9 14.6 
6. Finland 13.4 18.2 18.9 18.1 18.0 17.6 17.2 16.6 15.3 14.5 
7. France 9.0 14.5 14.9 15.2 15.0 14.7 14.3 13.8 12.4 11.8 
8. Greece 22.6 28.6 29.0 28.7 28.5 28.2 28.1 27.6 26.2 25.1 
9. Great Britain 9.6 12.5 13.0 12.7 12.5 12.2 12.3 12.0 11.1 10.6 
10. Ireland 11.0 15.4 16.2 15.9 15.7 15.4 15.2 14.8 13.4 12.7 
11. Italy 22.8 26.0 27.3 27.1 27.0 26.1 25.2 24.4 23.2 22.3 
12. Japan 8.8 10.6 11.1 11.2 11.1 11.0 10.7 10.3 9.4 9.0 
13. Netherlands 11.9 13.7 13.5 13.1 13.0 12.7 12.5 12.0 10.9 10.1 
14. New Zealand 9.2 11.3 11.9 12.8 12.6 12.3 12.2 11.7 10.4 9.8 
15. Norway 14.8 18.2 19.6 19.1 19.0 18.6 18.2 17.6 16.1 15.4 
16. Austria 6.9 8.6 9.0 9.8 10.6 10.8 11.0 10.3 9.7 9.4 
17. Portugal 15.9 22.1 23.1 22.7 22.5 22.2 21.7 21.2 20.1 19.2 
18. Sweden 15.8 19.5 19.9 19.2 19.1 18.6 18.1 17.5 16.2 15.6 
19. Switzerland 6.7 7.8 8.1 8.6 9.4 9.5 9.4 9.0 8.5 8.2 
20. Spain  16.1 22.4 23.1 22.7 22.5 22.2 21.9 21.3 20.2 19.3 
21. USA 6.7 8.8 8.9 8.7 8.7 8.5 8.4 8.2 7.5 7.2 
Unweighted average 
for 21 OECD countries 

12.7 16.2 16.8 16.8 16.7 16.5 16.1 15.6 14.5 13.9 

Source: Own calculations. 

 

Table 3.2 presents the findings for 21 OECD countries through 2007. Table 
3.2 clearly shows that in all of the 21 OECD countries the shadow economy 
was strongly increasing over the period 1989/90 to 1999/2000, from 12.7% 
(average over all 21 countries) in 1989/90 to 16.8% in 1999/2000 – an increase 
of 4.1 percentage points. The reasons for this increase are the rise in the tax 
and social security burden, as well as in regulation and other specific factors 
which are different from country to country, such as growth, development of 
unemployment, and reforms of taxation and the provision of goods and 
services. The findings also clearly reveal that since the end of the 90’s, the size 
of the shadow economy in most OECD countries has begun to decrease. The 
unweighted average for all countries in 1999/2000 was 16.8% and dropped to 
13.9% in 2007. This means that since 1997/98 - the year in which the shadow 
economy was the biggest in most OECD countries, it has continuously shrunk. 
Only in Germany, Austria and Switzerland has the growing trend lasted longer, 
and was reversed only two or three years ago. The reduction of the share of the 
shadow economy in the GDP between 1997/98 and 2007 is most pronounced 
in Italy (-5.0%) and in Sweden (-4.0%). This decline over the last ten years can 
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be explained by the general tendency to reduce the tax and/or social security 
burden, to deregulate the economy, and again to country-specific measures, 
(like the introduction of mini-jobs in Germany, or the Belgian voucher system, 
or the Luxembourg model: a reduced value-added tax, for example, in the 
construction sector in Luxembourg and in France). 

The German shadow economy lies in the middle of the ranking, whereas 
Austria and Switzerland are located in the lower bound. With 20% to 26%, 
South European countries exhibit the biggest shadow economies measured as a 
share of the official GDP. They are followed by the Scandinavian countries, 
whose shadow economies’ shares in GDP range between 15 and 16%. One 
reason for the differences in the size of the shadow economy between these 
OECD countries includes, among others, that, for example, there are fewer 
regulations in OECD-member USA as compared to OECD-member 
Germany, where everything that is not explicitly allowed is forbidden. The 
individual’s freedom is limited in many areas by far-reaching state 
interventions. Another reason is the large differences in the direct and indirect 
tax burden, with the lowest being in the U.S. and Switzerland in this sample.  

Finally the question “how robust are these estimates and calculations of the rise 
and development of the shadow economy for these 21 OECD countries” has to 
be tackled. In Schneider, Buehn and Montenegro (2010) and Feld and Schneider 
(2010), the two questions of stability of the MIMIC estimations and the one of 
the calibration are extensively discussed tackling the question of stability 
and/or robustness. Schneider, Buehn and Montenegro clearly demonstrate that 
when using different MIMIC specifications and different time periods for 
highly developed OECD countries, the estimation results (estimated 
coefficients) are quite robust. Much more complicated is a similar statement 
about the various calibration methods (see Dell’Anno and Schneider (2009)) 
which can be used to calibrate the relative estimated values of the shadow 
economy into absolute ones. Here two factors are crucial: (1) the choice of the 
starting values (mostly ones from the currency demand method) and (2) the 
concrete calibration procedure/calculation. As we have no standardized and 
internationally accepted values to use, some variation in the estimated size and 
development of the shadow economy occurs when using different starting 
values and calibration methods. 
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4. SUMMARY AND POLICY CONCLUSIONS 

4.1. POLICY MEASURES 

The rigidity of the European and particularly German labor market and the high 
tax and social system contributions burden are certainly two of the important 
causes of the relatively large shadow economy in most European OECD 
countries compared to the US. Thus, in order to reduce the scope and size of 
illicit employment and/or the shadow economy, one has to tackle these issues 
with appropriate reforms. If the necessary measures are not taken, the incentive 
to move from the underground economy to the official sector will further 
decrease. Stricter laws will not solve the problem, because German and Austrian 
citizens do not perceive illicit employment as law infringement and, as a result, 
2/3 of them would not report illicit economic activities to the authorities. 

From an economic and social policy perspective, the question of what the 
state authorities could do in order to reduce the size of the shadow economy is 
repeatedly raised; in other words, whether it is possible to transfer the millions 
of working hours and/or the tens of thousands of jobs from the shadow into 
the official economy. It is doubtful that this can be achieved only through 
legislative measures, i.e. more severe penalties,18 because 2/3 of the value 
added in the Austrian and German shadow economies is “created” by the self-
employed and those who are also employees in the official economy, the so-
called part-time shadow economy worker. In other words, illicit employment is 
a common phenomenon across the entire country. Furthermore, German and 
Austrian citizens do not perceive illicit employment as law infringement; 2/3 of 
the society in both countries sees it as only a minor violation of law. 

In order to curb illicit employment, policy-makers should concentrate on its 
major causes. Some steps in the right direction have already been made in 
recent years. However, attempts to reduce non-wage labor costs were only 
moderately successful. At the same time, enforcement demands social 
consensus, which also requires that other taxes, e.g. an energy tax, will be 
increased. Also, it is worth considering reimbursing VAT on labor-intensive 
services (the so-called Luxembourg model) in order to strengthen the supply of 
those services in the official economy. Some European neighbor countries have 
retained an option to levy a reduced VAT rate on labor-intensive services. Such 
measures lead obviously to a decrease in tax revenues, but if they succeed in 
transferring some part of services produced into the official economy (25-33%), 
the tax losses will be mostly offset. This policy measure could be introduced in 

                                                 
18 See Feld and Larsen (2005, 2010) and Feld and Frey (2002, 2007). 
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such sectors as old building reconstruction, and catering and tourism, i.e. 
sectors that are particularly harmed by high labor costs. 

It is obvious that the shadow economy represents a challenge for both 
economic and social policy. As already mentioned, in order to succeed in 
transferring illicit employment into the official sector, it is necessary to 
concentrate on the major causes. The most important ones include the growing 
burden of taxation and social security contributions related to labor in the 
official sector. Stricter penalties address only the results of the shadow 
economy, are expensive, and do not necessarily eliminate the core problem 
(e.g. high taxation and regulation). In the middle- and long-run, the size of the 
shadow economy can be efficiently reduced only through such measures as 
lowering non-wage labor costs, introducing a flat-rate tax, and extracting social 
security contributions for side jobs (in Germany called mini-jobs) and the 
increase of the tax-free amount of such jobs.  

Finally, before implementing these policy measures, it is necessary to answer 
the question of whether the decreasing size of the shadow economy is a 
blessing or a curse for the OECD countries. Assuming that 2/3 of all activities 
in the shadow economy complement those in the official sector, i.e. those 
goods and services would not be produced in the official economy without 
input from the shadow economy, the development of the shadow economy 
can lead to more value added “creation.” Hence, a decline in shadow economy 
production will increase social welfare only if almost all of it is transferred into 
the official economy. If this is not the case, the overall (official and unofficial 
production) value added will decrease. It is therefore necessary to introduce 
economic and fiscal measures that strongly increase the incentive to move 
production from the unofficial sector into the official economy. Only then will 
the decline of the shadow economy be a blessing for the entire economy.  

4.2. CONCLUSIONS 

Finally, I want to draw three conclusions in this paper. 

The first conclusion is that shadow economies are a complex phenomenon 
present to an important extent in all type of economies. People engage in shadow 
economic activity for a variety of reasons, among the most important of which I 
count, are government actions, most notably, taxation and regulation. With this 
insight/conclusion goes a second, no less important one: a government aiming 
to decrease shadow economic activities has to first and foremost analyze the 
complex relationships between the official and shadow economy – and even 
more important – as well as the consequences of its own policy decisions. 
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Considering a public choice perspective, a final and third conclusion for 
highly developed countries is that a government may not have a great interest 
in reducing the shadow economy due to the fact that: 

(i) tax losses my be moderate, as at least 2/3 of the income earned in the 
shadow economy is immediately spent in the official economy, 

(ii) income earned in the shadow economy increases the standard of 
living of 1/3 of the working population, and, 

(iii) between 40 and 50% of shadow economy activities have a 
complementary character, which means that additional value added is 
created, and this increases the overall (official and unofficial) GDP. 

(iv) people who work in the shadow economy have less time for other 
things like going to demonstrations, etc. 

Evaluating these three conclusions, it is obvious that there are two big 
challenges for every government: The first is to undertake efficient incentive-
oriented policy measures in order to make work in the shadow economy less 
attractive, and hence to make work more attractive in the official economy. 
The second is to have public institutions, which work efficiently and act as a 
constraint for selfish politicians. 

5. APPENDIX: THE MIMIC ESTIMATION PROCEDURE, 

ITS ADVANTAGES AND DISADVANTAGES19 

5.1. MIMIC MODEL 

How does the MIMIC procedure work? Using the standard LISREL notation 

of Joreskog and Sorbom (1993), equation 1 is a measurement equation where t
η  

(unobserved or latent) variable determines ( )1 2, , , dy y y y ′′ = K  column vector 

of indicators subject to a random error term 
t
ε . 

t
η  is unobserved or latent and 

is a scalar. Following Dell’Anno and Solomon (2007), Λ is a ( )1d ×  column 

vector of parameters that relates 
t

y  to 
t

η : 

 
t t t

y λη ε= + .                          (1)  

                                                 
19 This appendix closely follows Dell’Anno and Schneider (2009:7-14). 
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Equation 2 is a structural equation which shows that the unobserved variable 

t
η  is determined by 

t
x  set of exogenous causes ( )1 2, , , cx x xK  and tζ  a 

structural disturbance error term. γ  is a ( )1 c×  vector of structural parameters: 

 t t txη γ ζ= + .      (2) 

Without loss of generality, all variables are taken to have zero means. In 

equations (1) and (2) it is assumed that: the elements of tζ  and 
t
ε  are normal, 

independent and identically distributed;20 the variance of the structural 

disturbance term tζ  is Ψ  and the covariance matrix of the measurement 

errors is a diagonal covariance matrix21 εΘ . Substituting equation 1 and 2 

yields a reduced form equation which expresses a relationship between the 

observed variables tx  and ty . This is shown in equation 3:  

 
t t t

y x z′= Π + ,       (3) 

where λγ ′Π =  is a c d×  reduced form coefficients matrix and has rank 1 

expressed in terms of c and d elements of λ  and γ ; t t tz λζ ε= +  is a 

reduced form disturbance vector; z  has a d d×  reduced form covariance 

matrix ( )ω  given by: 

εω λϕλ ′= + Θ        (4) 

where var( )ϕ λ=  and εΘ = the reduced-form covariance matrix of the 

measurement errors.  

                                                 
20 The assumption of independence between structural disturbance 

tζ , and the measurement 

errors 
t
ε  could be considered too restrictive when mainly using an economic dataset and, 

consequently, is used to question the validity of this approach. Hayduk (1987:193) explains it “…is 
purely a matter of arbitrary convention” for SEM analysis. Dell’Anno (2003) uses the context 
model to present a re-parameterization of the MIMIC able to test the assumption on independence 

between structural disturbance 
tζ , and measurement errors 

tε . 

21 In the standard MIMIC model the measurement errors are assumed to be independent of 
each other, but this restriction could be relaxed (Stapleton, 1978:53). 
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For the MIMIC nomenclature, the equations system with the relationships 

between the latent variable 
t

η  (shadow economy) and the causes 
t

x  is called 

the “structural model” (eq. 2); the links among indicators ty  and the 

underground economy is called the “measurement model” (eq. 3). 

5.2. APPLICATION OF THE MIMIC PROCEDURE 

In a first step, the researcher has to translate his/her theory into a structural model. 
In a second step it is necessary to fix one coefficient to the value 1 in order to give 
the latent variable an interpretable scale. If the researcher has set up his/her model 
and fixed the one coefficient to 1, in a third step the estimation method has to be 
chosen. The Maximum Likelihood Estimation (MLE procedure) is the most 
widely used in a MIMIC model. It assumes multivariate normal data and a 
reasonable sample size.22 If the data are continuous but not normally distributed, 
an alternative method is an asymptotically distributed free estimation procedure, 
which in LISREL is known as WLS (weighted least squares).  

All goodness-of-fit measures are a function of sample size and degrees of 
freedom. Most of these take into account not only the fit of the model but also 
the model complexity. On the one side, if I have a very large sample, the 
statistical test will almost certainly be significant with respect to the degrees of 
freedom. On the other side, if I have small samples the model is very likely to 
be accepted even if the fit is poor. This is particularly important in the analysis 
of the shadow economy, since usually both the data availability is poor and the 
model complexity is high. When the model fit is not adequate, it has become 
common practice to modify the model, by deleting non-significant parameters 
in order to improve the fit and select the most suitable model specification. 

5.3. ADVANTAGES AND DISADVANTAGES OF THE MIMIC ESTIMATES OF 

THE SHADOW ECONOMY 

5.3.1. Advantages 

It is widely accepted by most scholars who estimate the size and development 
of the shadow economy that such an empirical exercise is a “minefield” 

                                                 
22 There are several rules of thumb about the sample size in the literature (Garson, 2005): the 

sample size should contain at least 50 observations or have more than 8 times the observations 
then the number of independent variables in the model. Another one, based on Stevens (1996), 
is to have at least 15 observations per measured variable or indicator. Bentler and Chou (1987) 
recommend at least 5 observations per parameter estimate (including error terms as well as path 
coefficients). If possible, the researcher should go beyond these minimum sample size 
recommendations, particularly when the data are not normally distributed or are incomplete.  
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regardless of which method is used. In evaluating estimations of the shadow 
economy, we should keep in mind that Schneider (1997) and Schneider and 
Enste (2000a) have already warned that there is no best or commonly accepted 
method. Each approach has its strengths and weaknesses and can provide 
specific insights and results. Although from the first use the MIMIC approach 
has been “accompanied” by strong criticisms,23 in the last 10 years it is 

increasingly used for estimation of the shadow economy.24  

The MIMIC approach offers several advantages in comparison with other 
statistical methods to estimate the shadow economy. According to Giles and 
Tedds (2002), MIMIC provides a wider approach than most other competing 
methods, since it allows one to take multiple indicator variables and multiple 
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 economy under study, the period in 
question, and the availability of data. Again, following Giles and Tedds (2002), 
the MIMIC model leads to a formal estimation and to testing procedures, such 
as those based on the MLE method. These procedures are well known and are 
generally “optimal,” if the sample is sufficiently large. 

A further advantage of the MIMIC approach has been stressed by Schneider 
and Enste (2000a), who emphasize that the MIMIC approach leads to some 
progress in using estimation techniques for the underground economy, because 
this methodology allows a wide flexibility in its application, therefore it is 
potentially superior over all other estimation methods. Compared with other 
methods, Cassar (2001) argues that MIMIC does not need restrictive 
assumptions to operate (with the exception of the calibrating process). Also, 
Thomas (1992) argues that the only real constraint of this approach is not in its 
conceptual structure, but the choice of variables.  

5.3.2. Disadvantages 

Besides advantages there are, of course, disadvantages. Six of these are 
shown in the following. 

(1) When estimating the shadow economy using the MIMIC model approach, 
the most common objection concerns the meaning of the latent variable 
(Helberger and Knepel (1988); Giles and Tedds (2002); Smith (2002); Hill (2002); 
Dell’Anno (2003)), because the MIMIC approach is largely a confirmatory rather 
than exploratory technique. This means a researcher is more likely to determine 

                                                 
23 Compare e.g. the criticism by Helberger and Knepel (1988) with respect to the pioneering 

work of Frey and Weck-Hannemann (1984). 
24 Compare the studies quoted in section 4. 
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whether a certain model is valid, rather than to “find” a suitable model. 
Therefore, it is possible that the theoretical construct “shadow economy” could 
include other potential definitions (i.e. traditional crime activities, do-it-yourself, 
etc.). 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 the empirical limitations on the availability of data.  

(2) Another objection is expressed by Helberger and Knepel (1988). They 
argue that the MIMIC estimations lead to unstable estimated coefficients with 
respect to changes the sample size and with respect to alternative model 
specifications. As Dell’Anno (2003) shows, instability disappears asymptotically 
as the sample size grows large and if data is stationary and normally distributed.  

Dell’Anno (2003) points out additional objections: (i) to calculate the 
confidence intervals associated with estimates of the latent variable, (ii) to test 
the hypothesis of independence between structural and measurement errors, 
(iii) to identify exhaustively the properties of the residuals, and (iv) to apply the 
SEM approach to small sample sizes and time series analysis. I believe that 
these cited weaknesses are the main limitations of this approach.  

(3) A further criticism is pointed out by Dell’Anno (2003). When using the 
MIMIC approach he finds that there is a frequent possibility of encountering 
an indefinite covariance matrix in the estimation procedure. According to 
Bollen and Long (1993) this problem arises when the data contains too little 
information, like small sample size, too few indicator variables, small factor 
loadings, missing values, etc. 

(4) Another criticism about the reliability of the MIMIC estimates of the 
shadow economy is related to the benchmark method (Breusch, 2005a,b). This 
criticism has its origin in the complications that researchers face when wanting 
to convert the index of the shadow economy (estimated by the MIMIC model) 
into cardinal values. This is not an easy task, as the latent variable and its unit 
measure are not observed. The model provides only a set of estimated 
coefficients from which one can calculate an index which shows the dynamics 
of the unobserved factor.  

Such a calibration – regardless of which methodology is used – requires 
experimentation, and a comparison of the calibrated values in a wide academic 
debate. At this stage of research on the MIMIC approach though, it is not clear 
which benchmark method is the best or most reliable one. Which way to 
proceed here is still problematic and unexplored, hence every suggestion about 
this aspect of the technique is welcome.25  

                                                 
25 In Dell’Anno and Schneider (2009:11-12) four different benchmarking strategies are discussed.  
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(5) The last criticism about MIMIC estimates refers to the methodological side 
and, in accord with the aims of this paper, may be the most relevant. Breusch 

(2005b) argues that the statistical properties/nature of the MIMIC approach are 
unsuitable for economic questions/problems because this approach was 
designed for psychometric applications and “measuring intelligence seems far removed 
from estimating the underground economy.” Dealing with this critique, the main 
problem of the MIMIC approach lies in the strong difference between economic 
and psychological variables. Although we agree that it is (still) problematic to 
apply this methodology to an economic dataset, and to specify a macroeconomic 
model through the MIMIC framework, it doesn’t mean we should abandon this 
approach. On the contrary, following an interdisciplinary approach to 
economics, the marked criticism should be considered as incentives for further 
(economic) research in this field rather than to suggest not to use this method 
because of difficulties in the implementation of the MIMIC method.  
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