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Abstract:	   This	   paper	   analyzes	   the	   role	   of	   labor	   market	   institutions	   in	   explaining	   the	  
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1 Introduction

The shadow economy covers a wide range of activities that are, by def-
inition, uneasy to observe and measure. Consequently, there are many def-
initions of the shadow economy.1 In our paper, the following definition
is used in accordance with the European Commission (EC, 2004), OECD
(OECD, 2004) or related research (for instance Schneider et al., 2010a): the
shadow economy covers production of goods and services that is lawful by
its nature, but is intentionally not declared to the public authorities. Thus,
this definition excludes not only illegal activities, but also household pro-
duction.

The shadow economy and informal labor markets are closely connected:
by its very definition, any activity in the shadow economy involves informal
labor market to some degree.2 Individuals may be either excluded from the
formal labor market by lack of opportunities, or exit the formal sector volun-
tarily because of both monetary and non-monetary benefits of informality.
These two motives may be considered complementary, with different em-
phasis in different social and economic environments. According to Perry et
al. (2007), the voluntary exit motive is mainly associated with independent
workers acting as self-employed, while involuntary exclusion from formal
labor market is mostly linked with salaried employees in Latin America and
the Caribbean. Usually, the exclusion motive is perceived far less important
in developed countries (see Oviedo et al., 2009). Fleeing into the shadow
economy might have several motives, from avoiding payment of taxes and
social security contributions, to avoiding complying with labor market, en-
vironmental or other standards and administrative procedures. Further-
more, the phenomenon has many dimensions, from full non-compliance
and non-reporting of employment or business activities, to under-reporting
of employment, wages etc.

There are many important negative consequences and costs of the shadow
economy: revenue losses in form of taxes and social security contributions
necessitating extra burden on formal workers; deficient protection of infor-
mal workers by labor standards and social protection system; lower produc-
tivity of informal firms due to their small size, restricted access to capital,
technologies and markets, no legal enforcement of contracts and property
rights, etc.;3 unfair competition; overutilization of public goods and services

1 For a broader discussion of the definition of the shadow economy, see e.g., Thomas
(1992), Pedersen (2003), Enste (2003) or OECD (2004).

2 Informal work can take many forms, from a second job together with a regular employ-
ment to non-participation in formal labor market. For a discussion on this topic see
Schneider (2003).

3 In contrast, Schneider (2003) argues that informal sector exhibits higher level of produc-
tivity compared to the official economy. One of the reasons he mentions is a stronger
work effort of informal workers, whose pay is not burdened by huge taxes, social contri-
butions and other regulations.
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by informal sector not contributing to public budgets. In a broader perspec-
tive, the shadow economy might distort efficient allocation of resources, re-
duce the potential for economic growth and undermine social cohesion and
legitimacy of the state.4 For a detailed overview of the consequences of the
shadow economy on economic performance see for instance Schneider and
Enste (2000).

The European Union has been concerned with the shadow economy
phenomena since the late 1990s and has developed a strategy to combat un-
declared work (even listed as one of the goals of the Lisbon agenda). In its
study, the European Commission (EC, 2004) pays a special attention to the
group of new member states and candidate countries, where informality has
a slightly different character given the previous era of centralized economies
and the subsequent transformation induced by large institutional, economic
and societal changes. Indeed, marked differences exist between the size of
the shadow economy between the old and new European Union member
states.5 While the share of the shadow economy on GDP averaged around
27.5% in the new member states between 1999 and 2007, the corresponding
share in the old member states stood at 17.9% only.

The shadow economy has a complex nature, determined by numerous
economic, institutional, regulatory, social and cultural factors. These factors
in general affect both individuals and firms’ decision to stay formal or turn
informal. In our research, we focus on labor market institutions, as these
have been considered in earlier research as one of the main forces driving
economic agents to informality (see e.g., Schneider and Enste, 2000, OECD,
2004, Oviedo et al., 2009). The institutional framework differs substantially
across the European countries, although some convergence has been ob-
served recently (see Fialová and Schneider, 2009).

In this paper, we present a cross-country econometric analysis of the im-
pact of labor market institutions and institutional reforms on the size of
shadow economies in European countries and study their main trends over
the period 2000-2007. We analyze changes in labor market institutions and
their impact on the share of labor force in the shadow employment and on
the size of the shadow production. Furthermore, we address the differences
between the old EU members and new member states (hereafter “NMS”).

Our results indicate that the strictness of employment protection legis-
lation unambiguously increases the shadow economy production and em-
ployment. The effects of other hereby examined labor market institutions,

4 For a detailed survey of costs and benefits considered by individuals and firms in
decision-making about turning informal, see Djankov et al. (2003).

5 For the purpose of this paper, we consider as old EU countries Belgium, Denmark, Ger-
many, Greece, Spain, France, Ireland, Italy, Luxembourg, the Netherlands, Austria, Por-
tugal, Finland, Sweden, the United Kingdom and non-EU Norway (sixteen countries).
New member states (“NMS”) are those countries acceding to the EU in 2004 and 2007:
Bulgaria, Czech Republic, Cyprus, Estonia, Hungary, Latvia, Lithuania, Malta, Poland,
Slovakia, Slovenia, Romania.
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i.e. active and passive labor market policies, labor taxation, trade union
density and the minimum wage setting, tend to be less straightforward and
statistically robust, and their impact sometimes differs between the old and
new EU member states.

The paper is organized as follows. In the second section, we briefly
sketch the development of the shadow economy in European countries and
compare the old and new EU members. The next section describes the main
factors driving economic subjects to informality, and discusses the major in-
stitutional factors influencing the development of the shadow economy. The
fourth section describes the data and methodology. The fifth section then
summarizes the key findings of our analysis. The last section concludes and
discusses limitations of our research.

2 The Shadow Economy in Europe

Given the large heterogeneity in the motives for entering the shadow
market and the difficulty to identify the large number of phenomena that
the shadow economy might cover, it is extremely difficult to measure the
scope of the shadow economy across different countries. Generally, there
are three approaches to measuring the shadow economy: direct methods,
indirect methods and model approaches. For a detailed discussion on the
advantages and disadvantages of different estimation methods see Schnei-
der and Enste (2000), Oviedo et al. (2009) or Perry et al. (2007). Our analysis
relies on different data sources and adopts two comprehensive sets of indi-
cators for the shadow economy in European countries.6

We first use the shadow production, i.e. the estimated share of the shadow
economy on official GDP. The source of the data is Schneider et al. (2010a)
who provides a unique database on the size and trends of the shadow econ-
omy for 162 countries between 1999 and 2006/2007. The estimation is based
on a Multiple Indicators Multiple Causes (MIMIC) model approach. The
clear advantage of this dataset is the use of a unified methodology and the
broadness of the sample, explaining why many other studies use such data
(see e.g., Loayza et al., 2005, Perry et al., 2007). Nevertheless, this approach
has also considerable shortcomings and the data should be considered with
caution. The main concern is the theoretical background of the relation be-
tween the shadow economy and its determinants, and the issue of causality
that might be subject to discussion. However, although other data sources
may present other valuable characteristics, providing a different overview
on the extent of the shadow economy, we believe that the unified methodol-
ogy underlying the data by Schneider et al. (2010a) offers an opportunity to
consistently study the differences among countries and their development
over time. For a comparison of different methods see Schneider and Enste

6 Summary statistics are given in Annex 1.
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(2000).
The second set of indicators that we use is the shadow employment, de-

fined as the share of labor force in unregulated self- and wage-employment. This
variable is estimated in four different ways using various sources from Eu-
rostat. Firstly, we use an indicator from the household survey European
Union-Statistics on Income and Living Conditions (EU-SILC), consisting in
the share of the labor force not contributing to the pension system (both
private and public), adjusted for the unemployment rate.7 Yet, this vari-
able, which is available for 2007, offers only a very rough picture of the
shadow employment and, in addition, the reliability of the information is
rather questionable.8 Moreover, by comparing this variable with the afore-
mentioned indicator of shadow production, substantial differences between
these two data sets have been uncovered (see Annex 1). Secondly, we use
three other proxies for shadow employment based on data from the La-
bor Force Survey (LFS), The first is the share of the labor force from small
firms with less than ten employees, while the second one is the share of self-
employed. These two groups of workers are supposedly more exposed to
shadow employment (Perry et al., 2007); however, the link is not necessar-
ily as straightforward and intense in all countries. Again, these variables
are available for 2006-2007 only. The third proxy is the share of “workers
without a contract” on labor force, which is available since 2001. A short-
coming of this variable is that it combines both workers on temporary legal
contracts and workers without a written contract.9 In other words, it covers
both those who are indeed employed in the shadow economy, and those
who are legally employed on a temporary basis.10

Clearly, none of the proxies for the shadow employment is ideal for
the purposes of our analysis, and then we use them for robustness checks.
Given the abovementioned deficiencies of the indicators on shadow em-
ployment, descriptive analysis in the remainder of this section will mostly
be based on shadow production.
7 The adjustment for the unemployment rate makes this variable methodologically com-

parable to the other indicators of shadow employment that we use in our analysis. Fur-
thermore, this approach relies on the implicit assumption that the unemployed are not
engaged in the informal sector.

8 Some cases needed to be deleted due to evident inconsistencies regarding development
in time or comparison with similar countries.

9 OECD (2002) shows that temporary employment is concentrated among younger and
less educated workers, as well as among workers employed in low-skill occupations,
agriculture and small firms. These are also categories more prone to informal behavior.

10 It is presumed that ”contract” is only for formally contracted employees with an open-
ended position. This, of course, disregards those who are contracted legally on a tempo-
rary or term appointment basis. This limitation might have been overcome with a sort
of dummy variable that would control for whether countries allow temporary contracts
or not. However, as indicated by OECD (2002), temporary work is an important feature
of the employment legislation in most OECD European countries and, hence, there is no
sufficient variation across countries’ labor regulation on this matter for further investiga-
tion of this issue.
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Generally, Europe ranks rather low on the informality scale. Accord-
ing to Schneider et al. (2010a), the average size of the shadow economy
was 34.0% of GDP in eighty-four developing countries in 2007, 32.6% in
twenty Eastern-European and Central-Asian transition countries and 16.6%
in twenty-five OECD countries. In 2007 the average for twenty-eight se-
lected European countries examined in this paper was 21.1%, with 25.9% in
the NMS group and 17.4% in the old European countries. Yet, large differ-
ences among countries persist.

Heterogeneity in the old European countries group is stable: in 1999-
2007, the coefficient of variation hovered around 30% without any clear
trend. In the NMS, the heterogeneity of the shadow economy was sub-
stantially lower throughout the examined period, with a moderate decreas-
ing trend between 1999 and 2004 when the coefficient of variation fell from
20.4% to 18.8% and subsequently fluctuated around 19%. Thus heterogene-
ity within this group has been mildly reduced, and so have been the differ-
ences between the old and new member states, as proved by Table 1 and
Figure 1: the gap between the average values of these two groups shrank
from 9.9 to 8.4 percentage points between 1999 and 2007, with a local peak
in 2000 (10.3 percentage points). The share of the shadow economy is de-
creasing in the most recent years in the entire sample, with a slightly faster
dynamics in the NMS group. Moreover, while the old European countries
experienced the major drop at the beginning of the examined period, the
NMS group recorded the largest reduction at the end of the time span.

Figure 1 sheds light on the evolution of the informal economy showing
the change in the size of the shadow economy between 1999-2001 and 2005-
2007, on average. Albeit negligible (0.4 percentage points), the only country
with an increase in the share of shadow production was Portugal. In con-
trast, the largest shadow economies (the Baltics, Bulgaria, Romania, Greece
etc.) shrank the most. A significant reduction in the shadow economy was
generally recorded in all the new member states.

3 Labor Market Institutions and other Factors In-
fluencing the Shadow Economy

The development and the extent of the shadow economy are the result of
a complex interplay among factors which vary across countries. The degree
of economic development is often considered one of the most important
factors, as less developed countries tend to have larger informal sectors (see
Perry et al., 2007).11

11 In addition to general drivers of the shadow economy, some other factors may be im-
portant, such as macroeconomic policies, demographic and structural factors, etc. Given
the level of development of the old member states and the fact that main transformation
changes in the new member economies took place during the 1990s, these effects shall
not be considered for our sample of EU countries.

Copyright c© 2014 University of Perugia Electronic Press. All rights reserved 6
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Table 1 - The Shadow Economy in Europe: % of GDP, 1999-2007

  1999-2001 2002-2004 2005-2007 

Austria 9.8 9.8 9.6 

Belgium 22.3 21.9 21.5 

Bulgaria 36.9 35.5 33.4 

Cyprus 28.7 28.0 27.2 

Czech Republic 19.1 18.6 17.4 

Denmark 18.1 17.9 17.2 

Estonia 32.6 31.5 29.9 

Finland 18.1 17.7 17.2 

France 15.3 15.0 14.8 

Germany 16.1 16.2 15.6 

Greece 28.5 27.5 26.6 

Hungary 25.1 24.3 23.8 

Ireland 16.0 15.9 15.5 

Italy 27.2 26.9 26.9 

Latvia 30.5 29.4 27.8 

Lithuania 33.6 32.2 30.4 

Luxembourg 9.9 9.8 9.6 

Malta 27.3 27.5 26.9 

Netherlands 13.2 13.2 13.1 

Norway 19.1 18.8 18.2 

Poland 27.7 27.5 26.4 

Portugal 22.8 22.9 23.2 

Romania 34.1 32.8 30.9 

Slovak Republic 18.9 18.3 17.2 

Slovenia 27.0 26.4 25.3 

Spain 22.7 22.4 22.3 

Sweden 19.3 18.7 18.2 

United Kingdom 12.7 12.5 12.3 

NMS average 28.3 27.7 26.4 

Old Europe average 18.2 18.0 17.6 

 

Source: Schneider et al. (2010a), own calculations
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Figure 1 - Change in the Shadow Economy in Europe between 1999-2001 and 2005-
2007, Average Difference in Percentage Points
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General legitimacy of the state, trust in government and quality of gov-
ernance and public services provided by the state are other crucial factors in
determining the size of shadow economies. Enste (2003, p. 98) considers the
shadow economy itself as “. . . an indicator of a serious deficit of legitimacy of the
present social order and the existing rules of official economic activities”. In turn,
by increasing the benefits of contributing to the system, a high-quality gov-
ernance and good public services might enhance individuals and business
willness to operate formally, and outweigh the negative effects of large tax-
ation and regulation (as was showed e.g., on case of Belgium - see Djankov
et al., 2003).

Regulatory distortions and corruption represent another highly impor-
tant factor influencing the size of the shadow economy (the effect was de-
scribed in detail e.g., in Djankov et al., 2002, Johnson et al., 2000, or Fried-
man et al., 2000). Due to regulation, individuals and firms tend to be liable
both to direct costs (fees, bribes etc.) and indirect costs (time, forgone profits
etc.); moreover, what matters is both quantity and quality of regulation.

As regulation policy comes in “packages” of provisions with similar
character, Loayza et al. (2005) classify the overall regulation relevant to
the shadow economy into three categories: fiscal, labor and product-market
regulations. Consequently, the authors assess the quality of the regulatory
framework by a governance index, composed of indicators of corruption,
prevalence of law and order, and the level of democratic accountability.
They conclude that especially in product and labor markets a heavier reg-
ulatory burden suppresses economic growth and encourages informality.
These adverse effects might be mitigated by a high quality governance.

Apparently, labor market regulations might have a considerable impact
on inducing informality. Perry et al. (2007) show that the growth in shadow
employment in Latin America and Caribbean was partially due to the in-
creased burden of labor costs and other legal restrictions in several coun-
tries. Loayza (1994) came up with similar results on the adverse effect of
labor regulations in Latin America. According to Perry et al. (2007), la-
bor market institutions affect the shadow economy through three different
channels. Firstly, excessive labor costs tend to reduce the number of jobs
in the formal sector. Secondly, inappropriate legislation induces employees,
self-employed and small firms to voluntarily opt for the informal sector. The
last channel works through the rigidity of the labor market that impacts pro-
ductivity growth.

Although the third channel may be potentially important within the Eu-
ropean context, our research mainly focuses on the first and partly on the
second channel.12 In our analysis we investigate five main aspects of the
labor market institutional framework:13 employment protection legislation,

12 See for instance the discussion on diverging economic performance of the United States
and Europe in Nickell (1997).

13 See Nickell (1997), Riboud et al. (2001), Cazes and Nesporova, (2003).
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taxation of labor, minimum wage setting, collective bargaining over wages,
and labor market policy spending.

3.1 Employment Protection Legislation

Employment protection legislation (EPL) is a part of overall regulations
which define the legal conditions of hiring and firing. EPL mainly restricts
the freedom in the formal sector, for instance limiting the employers’ free-
dom to dismiss workers and, thus, it reduces the flows into, but also out of,
unemployment. Restrictions on hiring and firing increase adjustment costs
of the firms and might result into a preference for the use of fixed-term and
temporary contracts. Strict employment protection might also reduce in-
centives to formal contracts by firms. Moreover, the increased costs can be
shifted to employees, which in turn may be encouraged to turn informal.
Generally, it is the enforcement rather than the extent of the regulation that
is crucial.

As previously summarized, the adverse effect of rigid regulation on in-
centive for operating formally has been largely documented in the empiri-
cal literature. Johnson et al. (1997, 1998a, 1998b) and Loayza et al. (2005)
present evidence of a significant positive effect of regulation on the shadow
economy.

3.2 Labor Taxation

Taxes distort basic decision-making of individuals between work and
leisure, affect the official labor supply and consequently also the shadow
employment. The larger the tax wedge on labor, i.e. the difference between
labor costs and take-home wage, the greater the incentive to avoid paying
taxes and other contributions. According to Schneider and Enste (2000),
increases in taxes and social contributions are one of the main determinants
to the expansion of the shadow economy.14 The overall complexity of the
tax system might play a role as well, as higher intricacy brings about both
direct costs and opportunity costs to evade, and thus encourages hiding in
the system (Schneider and Enste, 2000).

Johnson et al. (1998a, 1998b) argue that it is the extent of the regulatory
and administrative discretion that is the main driving force to informality,
not higher taxes per se. The authors demonstrate that higher income and
corporate tax rates reduce the size of the shadow economy. Friedman et
al. (2000) also identified a negative relationship between tax rates and the
shadow economy and claimed that economic subjects escape into informal-
ity to reduce bureaucratic burden and corruption rather than to avoid taxes.
Taxes, in their view, have two potentially offsetting effects: the direct ef-

14 The adverse effect on increasing motives to turn informal might stem not only from tax-
ation of labor (payroll taxes and social contributions), but also from indirect taxes (Spiro,
1993) and corporate tax burden (Johnson et al., 1998b).

Copyright c© 2014 University of Perugia Electronic Press. All rights reserved 10
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fect represents incentive to evade taxes, while the indirect effect encourages
official economic activity through provision of a better legal environment.

3.3 Minimum Wages

Economic theorists have not reached a broad consensus regarding the con-
sequences of the minimum wage so far. On the microeconomic level, it is
generally accepted that the minimum wage might raise individual motiva-
tion and, therefore, increase productivity among low-paid workers (Stigler,
1946; Cahuc and Michell, 1996). Also, setting a minimum wage might shift
the employment composition toward high-wage jobs (Acemoglu, 2001), and
might work as a motivational device, within an efficiency wages frame-
work (Rebitzer and Taylor, 1995; Manning, 1995) or in monopsony (Card
and Krueger, 1995).

At the same time, it has been established that above a certain level, the
negative effects of the minimum wage tend to prevail, as the effective min-
imum wage increases labor costs of the firms and prevents them from em-
ploying workers whose productivity does not exceed the minimum wage
level (see e.g. Deere, Murphy, and Welch, 1995 or Neumark and Wascher,
2003). The higher the level of minimum wage, the larger the negative ef-
fects. The workers excluded from the formal employment therefore either
enter the pool of unemployed or find a job in the informal sector, or become
officially unemployed while working in the shadow economy.15 For a sum-
mary of the empirical research on this issue see Brown et al. (1982) or OECD
(1998).

3.4 Trade Unions

The role of trade unions in collective bargaining process is also a factor
influencing wage setting, labor costs and flexibility of firms. Theory sug-
gests that trade unions generally tend to raise wages, cause labor market
rigidities and thus influence unemployment and formal employment. Their
impact is directly proportionate to their coverage. Moreover, by promot-
ing higher regulation of the formal labor market, trade unions might con-
sequently indirectly promote higher informality. For a summary of the em-
pirical findings see for instance OECD (1997, 2004). However, trade unions
might also provide a more intense control over informal activities of the
companies. Using Bulgarian data, Zahariev (2003) showed that weak trade
unions empower managements with opportunities to raise tax evasion and
informal activities without employees’ consent. The overall effect of trade
unions on informality is therefore ambiguous.

15 For details on higher prevalence of low-qualification and low-productivity labor in the
informal sector see for instance Perry et al. (2007) for Latin America or Grabowski (2003)
for Poland.
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3.5 Labor Market Policies

Labor market policies (LMP) may have an ambiguous impact on un-
employment, labor market performance and incentives for informal behav-
ior; however, to the authors’ knowledge, this impact has never been clearly
proved in the empirical literature on the determinants of informality. Never-
theless, according to our view, these policies influence informal labor mar-
kets through their effect on formal labor market flexibility and the moti-
vation of individuals in searching for a job and in moderating their wage
claims.

Active LMP aim at enhancing human capital and at sustaining the em-
ployability of the participants to the programs; these provisions may im-
prove the efficiency of the job-matching process. Although negative effects
might occur (e.g., substitution effects and deadweight losses as discussed in
Martin, 2000), empirical studies often find a positive effect of these provi-
sions on the employability of workers (OECD, 1993).

On the other hand, passive LMP may decrease the job-search intensity
and the motivation of the unemployed to accept a job offer, may lower
the economic costs of unemployment and, also, raise the employees’ wage
claims. In this way, such polices may enhance unemployment. Further-
more, passive LMP might strengthen the incentive for operating informally
while simultaneously receiving unemployment benefits. At the same time,
passive LMP might have a negative effect on informality, as securing in-
come during unemployment might increase “informal reservation wage”
of the unemployed and thus reduce the shadow economy. The generosity
of unemployment insurance system is of particular importance (Layard et
al., 1991). The overall effect is therefore again rather ambiguous.

4 Data and Methodology

This section describes the methodology and the data used in our anal-
ysis. To this end, we use various econometric models inspired by recent
empirical research and by the economic theory set out in the previous parts
of this paper.16 To estimate the effect of labor market institutions on the
shadow economy, we use panel data estimation techniques and two-stage
least squares estimation procedure with instrumental variables. Due to scar-
city of the data, we use two data samples covering different countries and
time periods. Definition and data sources for all the variables used in our
analysis are presented in Annex 2.17

First, we constructed a panel sample of nineteen European countries

16 A similar methodology was applied for instance in Loayza et al. (2005) or Friedman et
al. (2000).

17 Descriptive statistics are available from the authors upon request.

Copyright c© 2014 University of Perugia Electronic Press. All rights reserved 12
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and used the data for the period 2000-2007 (“Basic sample”).18 The sam-
ple comprises fourteen old member states, Norway (which we classify as
an old member state for the purposes of this paper), and four NMS. The
source of the data is mainly the OECD and partly Eurostat, World Bank and
Heritage Foundation. However, as this sample covers only four NMS (the
Czech Republic, Slovakia, Hungary and Poland) we expand the analysis
to some additional NMS in the second data sample (“Extended sample”).
This panel consists of twenty-six countries, ten of which are the NMS,19 and
covers years 2003 and 2007. The data sources are similar to those for the
first sample. Furthermore, we extend OECD data by information from IZA
database including all OECD measures of labor market institutions for the
non-member states from Central and Eastern Europe.20 Yet, the lack of rel-
evant data is a serious obstacle and the low number of observations (espe-
cially in the NMS sub-sample) might negatively affect the sensitivity of the
results.

We examine the impact of institutional factors on a set of indicators for
shadow production and employment. Emphasis is given to the shadow
economy defined as percentage share in the official GDP (SHEC, Model
“Shadow economy”). Further, we use the following proxies for the shadow
employment: the share of labor force in unregulated self- and wage-employ-
ment, measured by the share of labor force not contributing to the pen-
sion system adjusted for the unemployment rate (CONTRIB, Model “Non-
contributing to pension system”), the share of labor force employed in firms
with fewer than ten employees (LESS10, Model “Small business employment”),
the share of self-employed (SELFEMPL, Model “Self-employed”) and the share
of labor force employed without a legal written contract (CONTRACT, Model
“Non-contract employment”).21

Several techniques are employed to estimate the regression coefficients.
The generalized two-stage least squares random-effects regression proce-
dure is employed for panel data analysis performed for the Basic sample in
models using Small business employment, Self-employed and Non-contract
employment. Further, a two-stage least squares estimation procedure, ap-
plied to cross-sectional data, is used for the Extended sample in the model
using Non-contributing to pension system as dependent variable, and a
two-stage least squares estimation procedure applied to pooled panel data

18 Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece, Hun-
gary, Ireland, Italy, Netherlands, Norway, Poland, Portugal, Slovakia, Spain, Sweden,
and United Kingdom.

19 Austria, Belgium, Bulgaria, Czech Republic, Denmark, Estonia, Finland, France, Ger-
many, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Netherlands, Nor-
way, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Romania, and United King-
dom.

20 For details on the methodology see Lehmann and Muravyev (2009).
21 For description of data sources and discussion of information relevancy of these indica-

tors see Section 2 and Annex 2.
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is used on both samples in the model for the Shadow economy and the Ex-
tended sample in models using as dependent variables Small business em-
ployment, Self-employed and Non-contract employment, respectively. The
feasibility of using these econometric approaches is tested by Durbin-Wu-
Hausman test22 and Breusch-Pagan Lagrange Multiplier test for the pres-
ence of random effects.

The regression equation has the following form for all samples:

Xit = α+ β1EPLit + β2MWit + β3TUit + β4TAXit + β5LMPAit +

β6LMPPit + β7 lnGDPPCit + β8FISFit + β9BUSFit +

β10CORRit + β11REGQUALit + εit (1)

where X is SHEC, CONTRIB, SELFEMPL, LESS10, or CONTRACT depend-
ing on the regressions. For detailed description of all the models applied in
our analyses see Annex 3.

We adopt OECD indicators (OECD, 2004, or Venn, 2009) on the strict-
ness of employment protection. The OECD develops a set of indicators de-
scribing various aspects of EPL, which cover regular and temporary con-
tracts and collective dismissals. The assigned scores are aggregated into a
summary indicator using a set of weights. The resulting overall EPL index,
version 2 (EPL2) covers conditions of regular and temporary contracts, and
terms of collective dismissals.23 The index ranges from 0 to 6. A low value
of the index is indicative of more flexible legislation and liberal hiring and
firing environment, while stricter protection is reflected in a higher value of
the index. Data for old European countries and the Czech Republic, Poland,
Slovakia and Hungary are available in a longer time series. Data for the re-
maining NMS come from IZA database and are available for 2003 and 2007
only.

Minimum wage (MW) is a cluster variable constructed according to the
level of the minimum wage, defined as a share of median wage in the econ-
omy for the Basic sample, and according to minimum wage level in pur-
chasing power parities for the Extended sample.

The power of trade unions is approximated by the trade union den-
sity, defined as the percentage of workers inscribed to trade unions (TU).
22 Durbin-Wu-Hausman test was replaced by xtoverid test procedure in Stata application,

introduced by Schaffer and Stillman (2006) for testing coefficients estimated in the RE
and FE panel estimation procedure in case that covariance matrix in Hausman test was
not positive definite.

23 We use the overall measure of employment protection that covers both regular and tem-
porary contracts. Yet, several studies show that the impact of EPL on economic perfor-
mance may differ between these two types of workers (see e.g. Griffith and Macartney,
2014, or Bassanini et al., 2009). We tested for this difference by estimating separate re-
gressions with EPL for regular contracts and with EPL for temporary contracts including
regulation of fixed-term and temporary work agency contracts. The results point to a
significant positive impact of both variables, although the effect of EPL for temporary
contracts is slightly weaker. These results are not reported in this paper and can be pro-
vided from the authors upon request
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The role of the tax system is investigated using the indicator developed by
OECD on total tax wedge on labor. It reflects the average personal income
tax and social security contribution rates, expressed as a percentage of gross
labor income (TAX). Such data come from the same sources used for the EPL
indicator.

Finally, to identify the influence of labor market policies, we include
expenditure on active (LMPA) and passive labor market policies (LMPP),
expressed as percentages share of GDP per percentage point of unemploy-
ment. Because of possible simultaneity bias, both variables on labor market
policies expenditure are instrumented with the average value of the unem-
ployment rate in the preceding five years.24

Economic theory and empirical research described in previous sections
indicate the expected effect of the variables used in our regressions. Policies
that distort the effective functioning of the labor markets, such as high min-
imum wages and excessive employment protection legislation, are bound
to increase attractiveness of the shadow economy. Nevertheless, there is no
consensus on the impact of trade unions, labor taxes and income support
during unemployment.

In addition, we control for the effect of other political-economic fac-
tors. First, we control for the level of a country’s economic development
by adding the variable GDP per capita, expressed in purchasing power par-
ities (GDPPC). In line with previous research in the field, the variable is
taken in logs. However, this variable is omitted in the model which uses
the share of the shadow economy in official GDP as a dependent variable,
because GDP per capita was also utilized by Schneider et al. (2010a) as a
causal variable in the structural equation of the MIMIC estimation model
of the shadow economy. Instead, we use life expectancy at birth (LEXP) as
a proxy for the level of socio-economic development as it shows a strong
positive correlation with GDP per capita in European countries.25

Furthermore, two additional indicators for the degree of market regula-
tion are considered: fiscal and business freedom. The index of fiscal freedom
has an inverse relationship to the overall tax burden imposed by the gov-
ernment (FISF).26 Business freedom is a quantitative measure of the ability
to do business and is inversely related to the overall burden of regulation, as
well as to the efficiency of government in the regulatory process (BUSF).27

24 These variables might be endogenous because they relate the expenditure to the actual
rate of unemployment, potentially affecting the decision about turning informal.

25 The correlation coefficient equals to 0.6944 and it is significant at 1% level for twenty-
eight European countries in 2000-2007.

26 Fiscal freedom is a composite indicator which refers to overall tax burden imposed by
government. It is composed of three factors: top tax rate on individual income, top tax
rate on corporate income, and total tax revenue as a percentage of GDP. This indicator
should guarantee existence of no collinearity between this variable and variable TAX
which is defined as average personal income tax as a percentage of labor costs.

27 Both control variables have also been utilized by Schneider et al. (2010a) as explana-
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Finally, informality might also be affected by political factors. To account for
such issues, we include a proxy for the control of corruption in the country
and an index of regulatory quality (CORR, REGQUAL).28

As the Basic sample covers only four of all NMS, it is impossible to con-
duct a separate analysis for this group of countries. Instead, we are only able
to examine the different roles of institutions in all countries, compare them
to the roles of institutions in the old member states and draft conclusions
for the NMS, using a modified Chow test (see also Cazes and Nesporova,
2003).29 A similar test was also applied to the Extended sample covering
more NMS and thus allowing for separate regressions; nevertheless, the
sample still suffers from rather low reliability given by lack of relevant data.
Given the above mentioned limitations, differences between the NMS and
the old member states can be studied only partially.

The direction of causality which we assume could be in some cases sub-
ject to criticism, given the close mutual interaction between the develop-
ment of the shadow economy and labor market institutions. Moreover, la-
bor market institutions might even be endogenous and their effect might
vary over time.30 Our model is also unable to explain individual motives
and flows of economic subjects between formality and informality. Conse-
quently, our results should be interpreted with caution and all these limita-
tions should be born in mind.

tory variables in several specifications of the MIMIC model. However, as follows from
Schneider et al. (2010b), comparable data for the 162 countries that are used in our anal-
ysis were obtained from one particular specification that excludes these two variables.
As causal variables, this specification only covers the size of the government, the unem-
ployment rate, GDP per capita, and government effectiveness. Consequently, including
fiscal and business freedom in our estimations should not bias the results.

28 Some authors (e.g., Lehmann and Muravyev, 2009) include the macro environment and
policy variables in a lagged form. The underlying logic is that it is reasonable to expect
the outcome of interest in time t to be more related to the hypothesized causal variable
in time t-1. In our estimations, we assume that the environment prevailing at the time
the decision is being made has the major effect on decision-making of economic subjects
and, therefore, we do not use lagged form of these control variables. Furthermore, there
exists substantial inertia in development of macroeconomic and policy environments,
which reduces potential differences in outcomes of these two approaches. Nevertheless,
we considered this eventuality as well and we checked robustness of our results by uti-
lization of models with lagged macro environment and policy variables. The results were
not altered significantly by this step.

29 We used a modified version of the test hypotheses and statistics, because number of
observations in the NMS group is smaller than the number of parameters, nNMS and
thus we cannot use the standard methods in this case. We test the hypothesis H0 :
E(y|X;βOE) = E(y|X;βNMS). This is done by calculating the statistic

F =
SSRT−SSROE

nNMS

SSROE

nOE−k

' F (nNMS , nOE−k)

30 For a detailed discussion on this topic see e.g., Freeman (2007).
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5 Results of Empirical Estimations

In this section, we present estimates for the effect of labor market insti-
tutions on various indicators of shadow production and employment. The-
ory suggests that dependent variables in models Shadow economy, Non-
contributing to pension system and Non-contract employment should be
strongly correlated, as they have a tighter relationship to informality. In
contrast, dependent variables of models Small business employment and
Self-employed mainly reflect different phenomena and their relationship
to the examined variable, i.e. the shadow employment, is expected to be
weaker.

5.1 Main Estimates: Share of the Shadow Economy in GDP

Table 2 shows the results obtained using the share of the shadow econ-
omy in official GDP as a dependent variable. The explanation power of the
models, as measured by R-squared varies from 68% for total sample of the
Basic model (col. 1) to more than 84% for the Extended sample (cols. 4-5).

The main result of our regression analysis is the unambiguous confirma-
tion of the strong positive effect of stricter employment protection legisla-
tion on the shadow production. This effect is significant and robust across
specifications, confirming our hypotheses based on previous theoretical and
empirical research in this area. Raising the strictness of employment protec-
tion legislation by one point (out of six) increases the shadow production by
approximately 3% of GDP. Results on the Basic sample also suggest that the
share of shadow production increases by 0.1 percent point each one-percent
increase in trade union density. Yet, this result is not confirmed for the NMS
in the Extended sample as pointing to a negative relationship between the
share of the shadow economy and the trade union density for this group of
countries.

The estimates of the effect of labor taxation, minimum wage, active and
passive labor market policy expenditure are inconclusive. The negative ef-
fect of taxation arising from the Extended sample (cols. 3-4) is not confirmed
in the Basic model (cols. 1-2). This may reflect the possibility that a higher
fiscal burden might be associated with the provision of high-quality pub-
lic services or with a better legal environment. Yet, the result suffers from
limited robustness. Furthermore, passive labor market policy expenditure
exhibits a negative effect on shadow production in Basic sample (significant
at 10% only in col. 1). A similar, highly significant effect can be found for
the “old European” countries in the Basic sample and for the NMS in the
Extended sample. Furthermore, the positive effect of active labor market
policy expenditures found for the “old European” countries in Basic model
is consistent with the result of the NMS in the Extended model. The coun-
terintuitive effect might be explained by a possible abuse of the active LMP
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Table 2 - Results of Model Shadow economy (SHEC)

 
Basic sample Extended sample 

Total Old Europe Total Old Europe NMS 

 (1)  (2)  (3)  (4)  (5)  

Employment protection legislation 3.1417 *** 3.8406 *** 4.1253 *** 2.3097 *** 7.2679 *** 

Minimum wage 0.3807  -0.2759  -0.5421  -0.1571  -1.1387  

Trade union membership 0.1133 *** 0.1180 *** 0.0534  0.1321 *** -0.3987 *** 

Total tax wedge on labor 0.0175  0.0200  -0.2085 *** -0.1464 * 0.1177  

Active LMP expenditure expenditure 12.4536  16.2840 ** -8.3348  -9.5048  86.9242 *** 

Passive LMP expenditure -7.8156 * -10.7680 *** -3.8171  3.6591  -251.5570 *** 

Life expectancy -0.0751  -0.4543 ** -0.8539 *** -0.4574  -0.5207  

Fiscal freedom 0.0252  0.0576 * -0.1576 ** -0.0536  -0.1013  

Business freedom 0.0163  0.0254  0.1253 ** 0.0390  0.1540  

Control of corruption -4.8677 *** -8.1540 *** -6.4039 *** -6.3975 *** 13.2963 *** 

Regulatory quality -1.4813  2.9438 * 1.0627  -3.5333  -25.3501 *** 

constant 19.0105  44.9800  92.8741 *** 66.3346 ** 76.1272 ** 

           

R sq. 0.6759  0.8553  0.7972  0.8458  0.8419  

N / groups 152  120  49  31  18  

Method POOL IV 2SLS POOL IV 2SLS POOL IV 2SLS POOL IV 2SLS POOL IV 2SLS 

Tests p-values  

Wald test Chi2 0.0000  0.0000  0.0000  0.0000  0.0000  

Durbin-Wu-Hausman Chi2 0.9935 NPD   0.0063 NPD     

Xtoverid Sargan-Hansen Chi2 0.0459    0.0002      

Breusch-Pagan LM Chi2 0.0000    0.0001      

Chow test:  all coefficients / EPL only 0.2619 / 0.0053 0.3213 / 0.0385 

 

Note: *** significant at 1% level, ** significant at 5% level, * significant at 10% level. POOL IV 2SLS - pooled two-
stage least squares procedure with instrumental variables on panel data; robust standard errors utilized. NPD -
covariance matrix in the test not positive definite. The detailed description of all the models applied in our analyses
is given in Annex 3.
Source: Schneider et al. (2010a), OECD, Eurostat, World Bank, Heritage Foundation, IZA, own calculations.

programs where, due to the low efficiency of state control over these policy
measures, the participants to the programs may be able to both work infor-
mally and be subscribed to the programs. Further, the negative effect of pas-
sive LMP might be driven by the fact that securing social income increases
informal reservation wage of the unemployed and reduce the shadow econ-
omy. Finally, in our estimations the effect of the minimum wage on shadow
production is insignificant for both samples.

The control of corruption is significant and seems to differ between the
old and the new member states. While this variable seems to boost the share
of shadow production in the group of NMS, it has an opposite (and rather
intuitive) effect in the old member states (that dominate overall results in
both samples). The counterintuitive result for the former group of coun-
tries might be determined by the generally high level of corruption in the
public administration of the new EU member states, pushing private en-
trepreneurs out of the official economy. The fact that corruption is so deeply
rooted in these countries results in an inertia which hinders functioning of
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the traditional mechanisms prevailing in the old European group.31

Business freedom appears to increase the shadow production, albeit it
should be acknowledged that this finding suffers from limited robustness,
as it is significant only in first regression for the Extended sample. Sim-
ilarly, the result for fiscal freedom is inconclusive, as this variables has a
positive effect on the shadow production in old European countries in the
Basic sample (significant at 10% only), but denotes a negative effect in the
Extended sample. Regulatory quality seems to have an insignificant effect
on the shadow production.

Taking into account the potentially different developments in the NMS
countries before 2004 (i.e. the year of accession of ten of the NMS to the EU)
do not alter our results substantially. To examine the potential differences
in the role of the explanatory variables between the total sample and the
old European countries we apply modified Chow tests, as described above.
The results of the tests do not reject the hypothesis of the stability of coef-
ficients between these two groups for both estimates at a 5% significance
level. However, we also test for the difference in the effect of the only la-
bor market institutional variable that proves to have an unambiguous and
robust impact on the dependent variable in our estimations, i.e. employ-
ment protection legislation. Our results reject the hypothesis of equality of
the EPL coefficient between country groupings both in the Basic and the Ex-
tended sample. This would indicate that employment protection legislation
affects the expansion of the shadow economy in a different extent in the old
European countries and in the NMS.

5.2 Robustness Checks: Shadow Employment Indicators

5.2.1 Share of Labor Force Non-contributing to Pension System

Table 3 summarizes estimates of the model yielded using the share of
labor force not contributing to the pension system as a dependent variable.
Because of data constraints this analysis is limited to the Extended sample
only. The fit of the model is quite strong (R-squared is 86%). Indeed, all
explanatory variables, except for the minimum wage, trade union density
and business freedom, exhibit a significant impact on the dependent vari-
able. Labor taxation and fiscal freedom both have a negative impact on
this proxy for the shadow employment. Labor taxation might negatively
influence shadow employment by providing funds to improve the quality
of public services and the provision of a better legal environment. Further-

31 Dreher and Schneider (2010) analyze the different nature of the relationship between cor-
ruption and informality in high- and low-income countries. According to these authors,
in high-income countries, people use corruption to engage in more activities in the of-
ficial economy. This hypothesis, which is not confirmed by the results of these authors,
appears consistent with the pattern revealed by our group of NMS.
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Table 3 - Results of Model Non-contributing to pension system (CONTRIB)

 

  

Extended sample 

Total 

Employment protection legislation 9.4872 ** 

Minimum wage 0.0106   

Trade union membership 0.2190 * 

Total tax wedge on labor -0.3733 ** 

Active LMP expenditure expenditure -138.9402 *** 

Passive LMP expenditure 63.5549 *** 

Log GDP per capita 16.0823 *** 

Fiscal freedom -0.1456 *** 

Business freedom 0.0196   

Control of corruption -21.1944 *** 

Regulatory quality 25.5393 *** 

Constant -54.3431 ** 

    

R sq. 0.8601   

N 17   

Method IV 2SLS 

Wald test Chi2 statistics p-value 0.0000   

Note: *** significant at 1% level, ** significant at 5% level, * significant at 10% level. IV 2SLS - two-stage least
squares procedure with instrumental variables on cross-sectional sample; robust standard errors utilized. The
detailed description of all the models applied in our analyses is given in Annex 3.
Source: OECD, Eurostat, World Bank, Heritage Foundation, IZA, own calculations.

more, a negative effect is also detected for active labor market policy and
corruption control, in line with our expectations.

On the other hand, employment protection legislation, together with
passive labor market policy expenditure, GDP per capita, and regulatory
quality are associated with higher levels of shadow employment. The result
for EPL confirms our previous evidence. The positive coefficient for pas-
sive labor market policies may be explained by a possibility to abuse the
system by receiving unemployment benefits, while simultaneously engag-
ing in informal activities.32 The positive relationship between the level of
economic development and the share of non-contributing workers seems
to contradict the results of the previous section, as well as earlier research.
This counterintuitive finding might be explained with the increasingly gen-
erous pension benefits; these are unrelated to life-time contributions, mak-

32 To the authors’ knowledge, the impact of passive labor market policies has never been
clearly proved in the literature on the determinants of informality. Several studies find a
positive correlation between level and duration of unemployment benefits and the length
of the unemployment status (see e.g. Margolis et al., 2012). At the same time, the unem-
ployed might be prone to be engaged in informal activities.
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ing thus contributing to the pension systems redundant in richer European
countries, as the non-contributing periods are only partially reflected in the
pension scheme. Yet, this result must be regarded with caution and be sub-
jected to further research. As far as this explanatory variable is concerned,
we also examined the possibility that our results might be biased due to ad-
justment of the dependent variable for the unemployment rate. This might
happen for instance if people work informally and declare themselves as
unemployed in order to receive benefits, as it is indicated by the coefficient
for passive labor market policies. However, the analysis using unadjusted
data yields results similar to those presented in Table 3.33

5.2.2 Employees in Small Firms and Self-employed

In this section, we estimate the effect of labor market institutions on the
share of workers in small firms with less than ten employees and on the
share of self-employed. Both measures should reflect the labor market re-
strictions that presumably prevent firms from expanding beyond a certain
size, approximated here by the number of employees, or push workers into
self-employment. These results are shown in Tables 4 and 5, respectively.

The explanatory capacity of our empirical models lessens using these
two proxies for the shadow employment. This holds in particular for self-
employed. This is probably caused by a substantially more complex rela-
tionship between the labor market indicators and our dependent variables.
The results for the model using the share of employment of small business
enterprises are not very statistically robust and are not consistent with our
previous sets of estimates (see Table 2 and 3) as well as with the results we
get using the share of Non-contract employees (see below).

As Table 4 shows, the strictness of employment protection legislation is
confirmed to have a positive effect on the shadow economy: each one-point
increase in EPL strictness raises the share of employment in small firms by
almost 10%. Labor taxation reduces the share of small-firm workers in to-
tal labor force, confirming the negative relationship found in the previous
section.34

Both in Basic and the Extended sample, the effect of passive labor mar-
ket policies is ambiguous; conversely, business freedom tends to increase
employment in small firms. In the Basic sample, the effects of other vari-
ables - trade union density, active labor market policy expenditures, mini-
mum wage, economic development, fiscal freedom, control of corruption,

33 The results obtained using the share of labor force not contributing to the pension system
not adjusted for the unemployment rate as dependent variable are available from the
authors upon request.

34 We examined this relationship further using a finer threshold for firm size, i.e. consider-
ing the share of labor force employed in firms with fewer than five employees. The data
come from EU-SILC and spans from 2005 to 2007. These results confirm the negative
relationship between employment in small firms and labor taxation.
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Table 4 - Results of Model Small business employment (LESS10)

 
Basic sample Extended sample 

Total Old Europe Total Old Europe NMS 

 (1)  (2)  (3)  (4)  (5)  

Employment protection legislation 9.5992 *** 11.6807 *** 6.1988 *** 16.9680 * -5.3567 *** 

Minimum wage -1.0595  -2.0185  -3.1874 ** -4.0462 ** -5.7700 ** 

Trade union membership -0.0164  0.0450  -0.0516  0.1096  0.5342 *** 

Total tax wedge on labor -0.2569  -0.4995 ** -0.7366 ** -2.1621 * -0.1829  

Active LMP expenditure 43.2387  -0.3349  -54.5490  -388.9695 * -79.3016 *** 

Passive LMP expenditure -43.4472 ** -20.1008  -2.2491  133.0819 * 455.4081 *** 

Log GDP per capita 6.9031  13.9637  19.0370 ** 59.6104  -2.5173  

Fiscal freedom -0.0524  -0.1028  -0.2703 * -1.1172  0.2014 ** 

Business freedom 0.3234 *** 0.3345 *** 0.2060  0.6140  -0.1992 * 

Control of corruption -5.9810  -8.3002 * -4.9543  -9.8134  -9.3639 * 

Regulatory quality 4.5365  2.3194  -8.3761  -11.8015  28.4193 *** 

Constant -20.0245  -31.3592  12.6085  -63.2875  8.6908  

         

R sq. Within/Between 0.1336 / 0.5686 0.1257 / 0.7480       

R sq. 0.3464  0.4208  0.3497  0.3454  0.7602  

N / groups 143 / 19  112 / 15  48  30  18  

Method RE RE POOL IV 2SLS POOL IV 2SLS POOL IV 2SLS 

Tests p-values  

Wald test Chi2 0.0018  0.0001  0.0009  0.0042  0.0000  

Durbin-Wu-Hausman Chi2 0.1369    0.9677      

Xtoverid Sargan-Hansen Chi2 0.1628    NA      

Breusch-Pagan LM Chi2 0.0040    0.0782      

Chow test: all coefficients / EPL only 0.9479 / 0.4231 0.9985 / 0.0399 

 
Note: *** significant at 1% level, ** significant at 5% level, * significant at 10% level. RE - random effects gener-
alized least squares estimation method, POOL IV 2SLS - pooled two-stage least squares procedure with instru-
mental variables on panel data; robust standard errors utilized. NA - model fitted on these data fails to meet the
assumptions of the test. The detailed description of all the models applied in our analyses is given in Annex 3.
Source: OECD, Eurostat, World Bank, Heritage Foundation, IZA, own calculations.

and regulatory quality - are statistically insignificant. In the Extended sam-
ple, active labor market policies are found to exert a negative effect on em-
ployment in small firms in the new member states, but not in the old EU
member states. Furthermore, the minimum wage exhibits a negative ef-
fect on the dependent variable in the Extended sample which, reasonably,
might reflect a purely legal employment in small companies, but it fails to
meet our hypotheses regarding the effect on shadow employment, similarly
to the results of previous models.

The results for the model relating our set of explanatory variables to the
share of self-employed are not very informative as the effect of regressors
changes remarkably with the sample of countries considered.

Using the modified Chow tests, we were not able to reject the hypothe-
sis of stability of the overall set of coefficients between NMS and old Euro-
pean countries in both sets of regressions in Table 4 (small business employ-
ment), and in the Extended model of Table 5 (self-employed). In contrast,
results for the model using self-employed indicate a different impact of the
explanatory variables between the old European countries and the NMS in
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Table 5 - Results of Model Self-employed (SELFEMPL)

  

Basic sample Extended sample 

Total Old Europe Total Old Europe NMS 

 (1)   (2)  (3)  (4)  (5)   

Employment protection legislation -0.5499   0.9708 * 2.1267 * 1.7783 ** 2.0232   

Minimum wage -0.0558   0.2647   0.0258   -0.1448   1.2082   

Trade union membership -0.0967 ** -0.0381   0.0723 * 0.0722 ** -0.1344   

Total tax wedge on labor 0.0083   -0.0633   -0.3400 *** -0.1236 * 0.2239   

Active LMP expenditure  2.0591   4.5337   -81.4802 *** -10.0164   -37.7993   

Passive LMP expenditure -1.9254   -6.9724 ** 35.6506 *** 5.0697   15.1356   

Log GDP per capita -3.6395 *** -8.6731 *** 4.9850 ** -8.5828 *** 1.4612   

Fiscal freedom 0.0545 *** 0.0372   -0.1727 *** 0.1274 ** 0.0156   

Business freedom 0.0024   0.0275 ** 0.0160   -0.0262   -0.0744   

Control of corruption 0.6946   -2.9335 *** -6.6594 *** -9.5263 *** -2.2346   

Regulatory quality 0.9451   0.6155   -0.6917 *** 7.8841 ** -8.8696   

Constant 24.6757 *** 45.8326 *** 23.8789 *** 41.8845 *** 9.1444   

               

R sq. Within / Between 0.2055 / 0.0666 0.0881 / 0.7635             

R sq. 0.0761   0.7565   0.5790   0.9009   0.7119   

N / Gross 149 / 19   118 / 15   49   31   18   

Method RE RE POOL IV 2SLS POOL IV 2SLS POOL IV 2SLS 

Tests p-values    

Wald test Chi2 0.0022   0.0000   0.0000   0.0000   0.0000   

Durbin-Wu-Hausman Chi2 0.0000 NPD     0.0000 NPD         

Xtoverid Sargan-Hansen Chi2 0.0751       0.0065           

Breusch-Pagan LM Chi2 0.0000       0.0066           

Chow test: all coefficients / EPL only 0.0000 / 0.0632 0.9534 / 0.6071 

 
Note: *** significant at 1% level, ** significant at 5% level, * significant at 10% level. RE - random effects gener-
alized least squares estimation method, POOL IV 2SLS - pooled two-stage least squares procedure with instru-
mental variables on panel data; robust standard errors utilized. NPD - covariance matrix in the test not positive
definite. The detailed description of all the models applied in our analyses is given in Annex 3.
Source: OECD, Eurostat, World Bank, Heritage Foundation, IZA, own calculations.

the Basic model, both for overall set of coefficients and for the EPL coeffi-
cient only (significant at 10% level).

5.2.3 Share of Workers without a Legal Written Contract

The last model examined considers the share of labor force employed
without a legal written contract as a dependent variable. The results are
summarized in Table 6 and are close to those of Table 2 and 3, based on
the indicators of the shadow production and on the share of workers non-
contributing to pension system. The good predictive capacity of the model
remains confirmed, apart from the regressions in the Basic model, where R-
square is less than 0.11 and the Wald test p-value on the significance of all
regressors is 0.18 for the old European countries. For this reason, we omit
these results from further analysis and discuss cols. (3)-(5) of Table 6, only.

In line with our earlier estimates, EPL is found with a significant and
positive effect, indicating that the excessive legal protection leads to a higher
share of workers without a written contract. The other explanatory vari-
ables show weaker effects. As expected, a higher trade union density is
associated with a lower share of workers without formal contracts, as trade
unions may exercise pressure on government to impose harsher penalties
for non-contract workers. The level of labor taxation is found to reduce the
shadow economy, but this effect is significant only for total sample of coun-
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Table 6 - Results of Model Non-contract employment (CONTRACT)

  

Basic sample Extended sample 

Total Old Europe Total Old Europe NMS 

 (1)  (2)   (3)  (4)  (5)  

Employment protection legislation 4.1585 *** 0.0980   2.7880 ** 6.5737 *** 6.9879 *** 

Minimum wage -0.5562 * -0.2438   -0.0925   -0.4403   6.2950 ** 

Trade union membership -0.1036 * -0.0752   -0.1006 * -0.0865 ** -0.5563 *** 

Total tax wedge on labor 0.1701 * 0.0614   -0.1898 ** -0.2152   -0.2119   

Active LMP expenditure  5.5891   -6.2919   -20.5066   -15.8073   44.6655   

Passive LMP expenditure -1.3019   4.9171   -1.8657   -0.3121   -160.8801   

Log GDP per capita 4.7619 ** -3.0364   -1.5095   -8.8021   0.9432   

Fiscal freedom 0.0340   -0.0020   -0.2135 *** -0.1099   -0.4078 ** 

Business freedom -0.0075   0.0354 ** -0.0381   0.1100 * -0.2582 * 

Control of corruption -2.9826 *** -0.6461   5.4242 ** 4.0122 * 3.7078   

Regulatory quality 1.9812   0.0067   -4.1791   2.2713   -11.2454   

constant -17.8050 ** 19.8145   35.6348 *** 27.7419 *** 61.5898 *** 

               

R sq. Within / Between 0.3339 / 0.1076 0.1382 / 0.0676             

R sq. 0.1058   0.0612   0.4100   0.5604   0.7847   

N / groups 146 /19  115 / 15  49   31   18   

Method RE RE POOL IV 2SLS POOL IV 2SLS POOL IV 2SLS 

Tests p-values   

Wald test Chi2 0.0000   0.1843   0.0000   0.0000   0.0000   

Durbin-Wu-Hausman Chi2 NA       0.2015 NPD         

Xtoverid Sargan-Hansen Chi2 0.0740       0.2707           

Breusch-Pagan LM Chi2 0.0000       0.0005           

Chow test: all coefficients / EPL only 0.1582 / 0.1711 0.9994 / 0.9859 

 

Note: *** significant at 1% level, ** significant at 5% level, * significant at 10% level. RE - random effects gener-
alized least squares estimation method, POOL IV 2SLS - pooled two-stage least squares procedure with instru-
mental variables on panel data; robust standard errors utilized. NPD - covariance matrix in the test not positive
definite.NA - model fitted on these data fails to meet the assumptions of the test. The detailed description of all
the models applied in our analyses is given in Annex 3.
Source: OECD, Eurostat, World Bank, Heritage Foundation, IZA, own calculations.

tries (col. 3). On the other hand, a higher minimum wage seems to increase
the share of workers without a contract, but only in the group of the new
EU members. Instead, both active and passive labor market policy do not
have a significant effect on our proxy for non-contract employment.

Of all of the other control variables, only fiscal freedom and control of
corruption seem to have a significant effect. The control of corruption tends
to boost non-contract employment in total Extended sample, but the effect
was not confirmed on its sub-samples. On the contrary, a greater fiscal free-
dom is associated with a lower non-contract employment. The level of eco-
nomic development, as measured by GDP per capita, business freedom and
the regulatory quality all show statistically weak effects.

The results of Chow tests do not allow to reject the hypothesis of stability
of coefficients between these two groups of countries in either samples, both
for the whole set of coefficients and for the EPL coefficient only.

6 Discussions and Conclusions

This paper has studied the role of labor market institutions in the de-
velopment of the shadow economy in Europe. We have adopted several
estimation approaches on different data samples and control for an array of
confounding institutional factors. Estimates were obtained using different
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proxies for the shadow economy. The most robust findings come from the
specifications using the shadow production as a percentage share of official
GDP, the share of labor force not contributing to the pension system and the
share of labor force employed without a legal written contract.

We have shown that stricter legislation brings about a larger shadow
sector. This impact somewhat differs between older and newer member
states of the European Union. The effect of the other variables is more am-
biguous and less statistically robust. For instance, trade union density has
been found to increase the shadow production in old European countries;
in the NMS the relationship is adverse (negative). In principle, both nega-
tive and positive effects of trade unionization might be justified. The ability
of the unions to prevent firms from offering flexible forms of employment
may increase the share of shadow employment. This is consistent with the
“insider vs. outsider” theory: unionized workers fight to obtain expensive
benefits and thus raise the cost of labor input, making it difficult for employ-
ers to offer formal employment. On the other hand, a negative effect may
stem from the pressure exerted by trade unions on government to impose
harsher penalties for non-contract workers. Unfortunately, our results do
not definitively address this issue.

Similarly, large spending on labor market policies has an ambiguous ef-
fect. Inefficient provision of labor market policies may in general lead to an
expansion of the shadow economy by enabling people and firms to simul-
taneously take part in LMP programs and in informal activities. In contrast,
the shadow economy might be reduced by a better functioning of the labor
market and by a more efficient job matching. In the same vein, the mini-
mum wage does not exhibit a significant impact. Conversely, labor taxation
has been found to be negatively related to the size of the shadow economy,
at least when expressed in occupational terms. This negative effect has been
previously reported in several studies that used comparable fiscal variables
(for a detailed study see e.g., Friedman et al., 2000). This can be due to the
fact that higher labor tax revenues may provide funds for improving the
quality of both public services and legal environment, and thus compen-
sate incentives to engaging in the informal sector. Moreover, it should be
considered that most of low-income countries examined in this work were
characterized by large shadow economies and have lowered taxation re-
cently. Hence, their large informal sector may not be a result of low taxes,
but rather of a long socialist experiment characterized, among others, by
high taxes. The effect of labor taxation on shadow production is not clear
in our results. As a by-product of the analysis it emerges that the lack of
relevant data related to the shadow economy and shadow employment for
European countries as processed and published by Eurostat is a serious ob-
stacle in examining this issue.
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Annex 1: Statistics on the Shadow Economy

Shadow Production in Europe: Shadow Economy as % of Official GDP,
1999-2007

1.1. Annex 1: Statistics on the Shadow Economy 

Shadow Production in Europe: Shadow Economy as % of Official GDP, 1999-2007 

 
Years Country average 

1999 2000 2001 2002 2003 2004 2005 2006 2007 

Austria 10.0 9.8 9.7 9.8 9.8 9.8 9.8 9.6 9.5 9.8 

Belgium 22.7 22.2 22.1 22.0 22.0 21.8 21.8 21.4 21.3 21.9 

Bulgaria 37.3 36.9 36.6 36.1 35.6 34.9 34.1 33.5 32.7 35.3 

Cyprus 29.2 28.7 28.2 27.8 28.2 28.1 27.7 27.3 26.5 28.0 

Czech Republic 19.3 19.1 18.9 18.8 18.7 18.4 17.8 17.3 17.0 18.4 

Denmark 18.4 18.0 18.0 18.0 18.0 17.8 17.6 17.0 16.9 17.7 

Estonia - 32.7 32.4 32.0 31.4 31.1 30.5 29.8 29.5 31.2 

Finland 18.4 18.1 17.9 17.8 17.7 17.6 17.4 17.1 17.0 17.7 

France 15.7 15.2 15.0 15.1 15.0 14.9 14.8 14.8 14.7 15.0 

Germany 16.4 16.0 15.9 16.1 16.3 16.1 16.0 15.6 15.3 16.0 

Greece 28.5 28.7 28.2 28.0 27.4 27.1 26.9 26.4 26.5 27.5 

Hungary 25.4 25.1 24.8 24.5 24.4 24.1 24.0 23.7 23.7 24.4 

Ireland 16.1 15.9 15.9 15.9 16.0 15.8 15.6 15.5 15.4 15.8 

Italy 27.8 27.1 26.7 26.8 27.0 27.0 27.1 26.9 26.8 27.0 

Latvia 30.8 30.5 30.1 29.8 29.4 29.0 28.4 27.7 27.2 29.2 

Lithuania 33.8 33.7 33.3 32.8 32.0 31.7 31.0 30.4 29.7 32.0 

Luxembourg 10.0 9.8 9.8 9.8 9.8 9.8 9.7 9.6 9.4 9.7 

Malta 27.4 27.1 27.3 27.3 27.5 27.6 27.3 27.0 26.5 27.2 

Netherlands 13.3 13.1 13.1 13.2 13.3 13.2 13.2 13.2 13.0 13.2 

Norway 19.2 19.1 19.0 19.0 19.0 18.5 18.5 18.2 18.0 18.7 

Poland 27.7 27.6 27.7 27.7 27.5 27.3 26.9 26.4 26.0 27.2 

Portugal 23.0 22.7 22.6 22.7 23.0 23.1 23.3 23.2 23.0 23.0 

Romania 34.3 34.4 33.7 33.5 32.8 32.0 31.7 30.7 30.2 32.6 

Slovak Republic 18.9 18.9 18.8 18.6 18.3 18.1 17.6 17.2 16.8 18.1 

Slovenia 27.3 27.1 26.7 26.6 26.4 26.2 25.8 25.3 24.7 26.2 

Spain 23.0 22.7 22.4 22.4 22.4 22.5 22.4 22.4 22.2 22.5 

Sweden 19.6 19.2 19.1 19.0 18.7 18.5 18.6 18.2 17.9 18.8 

United Kingdom 12.8 12.7 12.6 12.6 12.5 12.4 12.4 12.3 12.2 12.5 

 

Source: Schneider et al. (2010a) 

 

  

Source: Schneider et al. (2010a)
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Informal Employment in Europe: Share of Labor Force Not Contributing to Pension
System (%) Adjusted for the Unemployment Rate, 2007Informal Employment in Europe: Share of Labor Force Not Contributing to Pension System (%) Adjusted for the Unemployment Rate, 2007 

  

Labor force without pension system 

contributions (%) 

Unemployment rate 

(%) 

Labor force without pension system contributions (%), 

adjusted for unemployment rate 

Austria 11.06 4.40 6.66 

Belgium 21.49 7.50 13.99 

Bulgaria n.a. 6.90 n.a. 

Cyprus 20.26 4.00 16.26 

Czech Republic 15.17 5.30 9.87 

Denmark 5.95 3.80 2.15 

Estonia 10.34 4.70 5.64 

Finland 10.85 6.90 3.95 

France n.a. 8.40 n.a. 

Germany n.a. 8.40 n.a. 

Greece 38.60 8.30 30.30 

Hungary 14.45 7.40 7.05 

Ireland 23.32 4.60 18.72 

Italy 23.57 6.10 17.47 

Latvia 15.85 6.00 9.85 

Lithuania n.r. 4.30 n.r. 

Luxembourg n.r. 4.20 n.r. 

Malta n.a. 6.40 n.a. 

Netherlands 6.79 3.20 3.59 

Norway 6.44 2.50 3.94 

Poland n.r. 9.60 n.r. 

Portugal n.r. 8.10 n.r. 

Romania n.a. 6.40 n.a. 

Slovak Republic 16.53 11.10 5.43 

Slovenia 10.90 4.90 6.00 

Spain 24.00 8.30 15.70 

Sweden 6.88 6.10 0.78 

United Kingdom n.r. 5.30 n.r. 

  
Source: Eurostat: European Union-Statistics on Income and Living Conditions (EU-SILC), own calculations 
Note: n.a. – data not available, n.r. – data not reliable due to divergent development in time or too low value compared with the 
unemployment rate. 

 

  

Note: n.a. – data not available, n.r. – data not reliable due to divergent development in time or too low value
compared with the unemployment rate.
Source: Eurostat: European Union-Statistics on Income and Living Conditions (EU-SILC), own calculations
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Informal Employment in Europe: Share of Labor Force Working in Small Firms or
Being Self-Employed (%), 2006-2007Informal Employment in Europe: Share of Labor Force Working in Small Firms or Being Self-Employed (%), 2006-2007 

  

Workers in firms with 

fewer than 10 

employees  

(% of labor force) 

Self-employed 

(% of labor force) 

2006 2007 2006 2007 

Austria 30.09 30.28 11.48 11.43 

Belgium 19.84 19.38 12.42 12.52 

Bulgaria 18.47 18.66 10.80 10.47 

Cyprus 37.82 38.89 18.43 17.90 

Czech Republic 23.54 22.92 14.36 14.74 

Denmark 21.15 20.86 8.04 8.18 

Estonia 18.21 18.17 7.37 8.32 

Finland 28.56 28.41 11.31 11.64 

France 25.41 25.74 9.37 9.24 

Germany 21.17 20.94 10.10 10.02 

Greece 46.60 47.24 27.20 26.91 

Hungary 25.26 26.57 11.27 11.06 

Ireland 27.31 n.a. 15.17 15.65 

Italy 31.83 31.98 22.90 22.78 

Latvia 25.52 32.57 9.33 8.62 

Lithuania 16.97 15.86 12.58 11.42 

Luxembourg 15.43 17.95 7.29 6.78 

Malta n.a. n.a. n.a. n.a. 

Netherlands 17.24 17.38 11.88 12.05 

Norway 95.05 96.35 7.89 7.44 

Poland 20.36 21.34 17.14 17.39 

Portugal 33.12 33.59 21.47 21.58 

Romania 23.89 23.80 19.20 19.82 

Slovak Republic 27.70 27.66 10.90 11.41 

Slovenia 22.04 20.78 10.65 10.57 

Spain 33.77 32.98 15.12 15.26 

Sweden 21.75 21.70 9.69 9.68 

United Kingdom 19.39 19.59 12.06 12.28 

Source: Eurostat: Labor Force Surveys, own calculations 
Note: n.a. – data not available. 

 

  

Note: n.a. – data not available
Source: Eurostat: Labor Force Surveys, own calculations
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Informal Employment in Europe: Share of Labor Force Employed on Temporary Con-
tract Basis or Without a Legal Contract (%), 2001-2007Informal Employment in Europe: Share of Labor Force Employed on Temporary Contract Basis or Without a Legal Contract (%), 2001-2007 

 

Years  Country 

average 2001 2002 2003 2004 2005 2006 2007 

Austria 7.05 6.43 6.25 8.23 7.88 7.81 7.62 7.32 

Belgium 7.46 6.45 7.25 7.41 7.51 7.41 7.37 7.27 

Bulgaria 5.58 4.95 5.33 6.64 5.46 5.40 4.50 5.41 

Czech Republic 6.90 6.95 7.62 7.92 7.26 7.30 7.20 7.31 

Denmark 8.48 8.05 8.59 8.96 8.97 8.08 7.95 8.44 

Estonia 2.65 2.08 2.73 2.72 2.45 2.53 1.94 2.44 

Finland 15.58 15.01 15.59 14.95 15.87 15.68 14.39 15.30 

France 13.31 12.67 11.92 11.61 12.61 12.91 13.20 12.60 

Germany .. 10.87 11.01 11.17 12.60 12.29 12.83 11.80 

Greece 8.12 7.16 6.91 7.88 7.52 6.79 6.99 7.34 

Hungary 6.44 6.47 6.47 5.92 6.07 5.88 6.39 6.23 

Ireland 3.79 4.00 3.85 2.79 n.a. n.a. 7.47 4.38 

Italy 6.88 7.16 6.92 8.55 8.98 9.67 9.77 8.28 

Latvia 6.06 10.05 8.24 7.94 7.43 6.33 3.73 7.11 

Lithuania 5.26 5.98 6.38 5.37 4.61 3.80 3.06 4.92 

Luxembourg 4.04 3.95 2.88 4.40 4.86 5.59 6.33 4.58 

Netherlands 12.64 12.66 12.81 12.80 13.55 13.57 14.70 13.25 

Norway 8.39 9.38 8.78 9.41 8.82 9.68 9.38 9.12 

Poland 8.60 11.13 13.82 16.58 19.05 20.65 21.59 15.92 

Portugal 14.41 15.69 15.03 14.72 14.51 15.53 16.88 15.25 

Romania 1.61 0.55 1.28 1.79 1.55 1.20 1.06 1.29 

Slovak Republic 4.60 4.37 4.49 4.82 4.35 4.47 4.42 4.50 

Slovenia 10.83 12.33 11.75 15.20 14.76 14.47 15.57 13.56 

Spain 25.61 25.90 25.98 26.25 27.28 26.94 24.99 26.14 

Sweden 14.08 13.98 14.14 14.04 11.73 12.87 13.12 13.42 

United Kingdom 5.98 5.45 5.15 5.06 4.87 4.93 5.08 5.22 

Source: Eurostat: Labor Force Surveys, own calculations 
Note: n.a. – data not available. 

 

 

  

Note: n.a. – data not available
Source: Eurostat: Labor Force Surveys, own calculations
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Comparison of Indicators: Shadow Production (% of GDP) vs. Shadow Employment
in Europe (Share of Labor Force Not Contributing to Pension System Adjusted for
the Unemployment Rate, %), 2007

Comparison of Indicators: Shadow Production (% of GDP) vs. Shadow Employment in Europe (Share of Labor Force Not Contributing to 

Pension System Adjusted for the Unemployment Rate, %), 2007 

  

Labor force without 

pension system 

contributions (%) 

(CONTRIB) 

Shadow economy  

(% GDP) 

 (SHEC) 

Ranking 

CONTRIB 

Ranking 

SHEC 

Difference 

in ranking 

Austria 6.7 9.5 9 1 8 

Belgium 14.0 21.3 13 10 3 

Cyprus 16.3 26.5 15 14 1 

Czech Republic 9.9 17.0 12 6 6 

Denmark 2.1 16.9 2 5 -3 

Estonia 5.6 29.5 7 18 -11 

Finland 4.0 17.0 5 6 -1 

Greece 30.3 26.5 18 14 4 

Hungary 7.0 23.7 10 12 -2 

Ireland 18.7 15.4 17 3 14 

Italy 17.5 26.8 16 16 0 

Latvia 9.9 27.2 11 17 -6 

Netherlands 3.6 13.0 3 2 1 

Norway 3.9 18.0 4 9 -5 

Slovak Republic 5.4 16.8 6 4 2 

Slovenia 6.0 24.7 8 13 -5 

Spain 15.7 22.2 14 11 3 

Sweden 0.8 17.9 1 8 -7 

Source: Schneider et al. (2010a), Eurostat: European Union-Statistics on Income and Living Conditions (EU-SILC), own calculations 
Note: countries with absolute value of difference in ranking higher than 5 marked red. 

 

Note: countries with absolute value of difference in ranking higher than 5 marked red.
Source: Schneider et al. (2010a), Eurostat: European Union-Statistics on Income and Living Conditions (EU-
SILC), own calculations
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Annex 2: Variables Used in the Analysis - Defini-
tions and Data Sources

1.2. Annex 2: Variables Used in the Analysis–Definitions and Data Sources 

SHADOW ECONOMY 

Name Abbreviation Source Years Sample Description 

Shadow 

economy as 

percentage 

share on 

official GDP  

SHEC 

Schneider 

et al. 

(2010a) 

1999-

2007 
BS, ES Estimations based on a Multiple Indicators Multiple Causes (MIMIC) model approach 

Share of labor 

force not 

contributing to 

pension system  

CONTRIB 

Eurostat: 

European 

Union-

Statistics 

on Income 

and Living 

Conditions 

(EU-SILC) 

2007 ES 
Share of labor force not contributing to pension system (both private and public) 

adjusted for the unemployment rate (%) 

Share of labor 

force working 

in small firms  

LESS10 

Eurostat: 

Labor 

Force 

Survey 

(LFS) 

2006-

2007 
BS, ES Share of labor force working in small firms (under 10 employees; %) 

Share of labor 

force being 

self-employed 

SELFEMPL 

Eurostat: 

Labor 

Force 

Survey 

(LFS) 

2006-

2007 
BS, ES Share of labor force being self-employed (%) 

Share of labor 

force employed 

without a legal 

contract 

CONTRACT 

Eurostat: 

Labor 

Force 

Survey 

(LFS) 

2001-

2007 
BS, ES 

Share of labor force employed on temporary contract basis or without a legal contract 

(%) 
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LABOR MARKET INSTITUTIONS 

Name Abbreviation Source Years Sample Description 

Employment 

protection 

legislation 

EPL2 OECD 
2000-

2007 
BS, ES 

Employment protection legislation index, version 2, higher index reflects more rigid 

legislation. 

Minimum wage MWSH OECD 
2000-

2007 
BS 

Minimum wage: share on median wage in the economy, cluster variable (0-3), higher 

score means greater burden of minimum wage (0 in case statutory minimum wage not 

implemented). 

Trade union 

membership 
TU OECD 

2000-

2007 
BS, ES Trade union membership, share of all workers (%). 

Total tax wedge 

on labor 
TAXW OECD 

2000-

2007 
BS, ES 

Total tax wedge on labor: average personal income tax and social security contribution 

rates on gross labor income, 100% of average wage. The combined central and sub-central 

government income tax plus employee and employer social security contribution taxes, as 

a percentage of labor costs defined as gross wage earnings plus employer social security 

contributions. The tax wedge includes cash transfers. 

Active labor 

market policy 

expenditure 

LMPA OECD 
2000-

2007 
BS, ES 

Active labor market policy expenditure (categories 20-70), % GDP per percentage point of 

unemployment 

Passive labor 

market policy 

expenditure  

LMPP OECD 
2000-

2007 
BS 

Passive labor market policy expenditure (categories 80-90), % GDP per percentage point 

of unemployment 

Minimum wage MWPPS Eurostat 
2006-

2007 
ES 

Minimum wage in PPS, cluster variable (0-4), higher score means greater burden of 

minimum wage (0 in case statutory minimum wage not implemented). 

Passive labor 

market policy 

expenditure  

LMPP Eurostat 
2006-

2007 
ES 

Passive labor market policy expenditure (categories 80-90), % GDP per percentage point 

of unemployment. 

Employment 

protection 

legislation 

EPL2 IZA 2007 ES 
Employment protection legislation index, version 2, higher index reflects more rigid 

legislation. 

Trade union 

membership 
TU IZA 2007 ES Trade union membership, share of all workers (%). 

Total tax wedge 

on labor 
TAXW IZA 2007 ES 

Total tax wedge on labor: average personal income tax and social security contribution 

rates on gross labor income, 100% of average wage. The combined central and sub-central 

government income tax plus employee and employer social security contribution taxes, as 

a percentage of labor costs defined as gross wage earnings plus employer social security 

contributions. The tax wedge includes cash transfers. 

Active labor 

market policy 

expenditure 

LMPA IZA 2007 ES 
Active labor market policy expenditure (categories 20-70), % GDP per percentage point of 

unemployment. 
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CONTROL VARIABLES ON ECONOMIC-POLITICAL ENVIRONMENT 

Name Abbreviation Source Years Sample Description 

GDP per 

capita 
GDPPC World Bank 

2000-

2007 
BS, ES Logarithm GDP per capita, purchasing power parities 

Life 

expectancy 

at birth 

LEXP Eurostat 
2000-

2007 
BS, ES 

The indicator represents the mean number of years still to be lived by a person who 

has reached a certain exact age, if subjected throughout the rest of his or her life to 

the current mortality conditions.  

Fiscal 

freedom 
FISF 

Heritage 

Foundation 

2000-

2007 
BS, ES 

Measure of the tax burden imposed by government. Includes both the direct tax 

burden on individual and corporate incomes and the overall amount of tax revenue. 

Composed of three quantitative factors: 1) top tax rate on individual income, 2) top 

tax rate on corporate income, 3) total tax revenue as a percentage of GDP. 

Business 

freedom 
BUSF 

Heritage 

Foundation 

2000-

2007 
BS, ES 

Quantitative measure of the ability to start, operate, and close a business that 

represents the overall burden of regulation as well as the efficiency of government in 

the regulatory process. The business freedom score for each country is a number 

between 0 and 100, with 100 equaling the freest business environment. The score is 

based on 10 factors, all weighted equally, using data from the World Bank’s Doing 

Business study. 

Control of 

corruption 
CORR  

World Bank, 

Worldwide 

Governance 

Indicators 

2000-

2007 
BS, ES 

The measure shows the extent to which public power is exercised for private gain, 
including petty and grand forms of corruption, as well as “capture” of the state by 
elites and private interests. The higher the score, the better control of corruption. 
Data for 2001 interpolated from years 2000 and 2002. 

Regulatory 

quality 
REGQUAL 

World Bank, 

Worldwide 

Governance 

Indicators 

2000-

2007 
BS, ES 

Measure of the ability of the government to formulate and implement sound policies 

and regulations that permit and promote private sector development. The higher the 

score, the better regulatory quality. Data for 2001 interpolated from years 2000 and 

2002. 

 
Source: OECD, Eurostat, World Bank, Heritage Foundation, IZA 
Note: BS – Basic sample, ES – Extended sample; specification of the samples is given in the text. 

 

Annex 3: Detailed Description of Applied Regres-
sion Models

Model Shadow economy, Basic sample Dependent variable: shadow
economy as percentage share on overall official GDP (SHEC) Explanatory
variables:

1 
 

 

EPL2 OECD index, version 2 
MWSH OECD, share of minimum wage on median wage in the economy 

TU OECD, Trade union membership, % wage earners 

TAXW OECD, Total tax wedge on labor 

LMPA OECD, Active LMP expenditure, % GDP per percentage point of unemployment 

LMPP OECD, Passive LMP expenditure, % GDP per percentage point of unemployment 

LEXP Eurostat, Life expectancy at birth 

FISF Heritage Foundation, Fiscal freedom 

BUSF Heritage Foundation, Business freedom 

CORR WB, Control of corruption 

REGQUAL WB, Regulatory quality 

  
Data sample: 2000-2007, S1 (15 old EU members, 4 NMS)
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Model Shadow economy, Extended sample Dependent variable: shadow
economy as percentage share on overall official GDP (SHEC) Explanatory
variables:

2 
 

  

 

EPL2 OECD index, version 2 
MWPPS Eurostat, share of minimum wage on median wage in the economy 

TU OECD, Trade union membership, % wage earners 

TAXW OECD, Total tax wedge on labor 

LMPA OECD, Active LMP expenditure, % GDP per percentage point of unemployment 

LMPP OECD, Passive LMP expenditure, % GDP per percentage point of unemployment 

LEXP Eurostat, Life expectancy at birth 

FISF Heritage Foundation, Fiscal freedom 

BUSF Heritage Foundation, Business freedom 

CORR WB, Control of corruption 

REGQUAL WB, Regulatory quality 

 
Data sample: 2003 and 2007, S3 (16 old EU members, 10 NMS)

Model Non-contributing to pension system, Basic sample Dependent
variable: share of labor force not contributing to the pension system - both
public and private (CONTRIB) Data sample: 2007, S1 - 9 countries only,
LACK OF DATA FOR REGRESSION ESTIMATION

Model Non-contributing to pension system, Extended sample Depen-
dent variable: share of labor force not contributing to the pension system
- both public and private (CONTRIB) Explanatory variables:

3 
 

  

 

EPL2 OECD index, version 2 
MWPPS Eurostat, share of minimum wage on median wage in the economy 

TU OECD, Trade union membership, % wage earners 

TAXW OECD, Total tax wedge on labor 

LMPA OECD, Active LMP expenditure, % GDP per percentage point of unemployment 

LMPP OECD, Passive LMP expenditure, % GDP per percentage point of unemployment 

GDPPC WB, GDP per capita, purchasing power parities 

FISF Heritage Foundation, Fiscal freedom 

BUSF Heritage Foundation, Business freedom 

CORR WB, Control of corruption 

REGQUAL WB, Regulatory quality 

 Data sample: 2003 and 2007, S3 (11 old EU members, 6 NMS)

Model Small business employment, Basic sample Dependent variable:
share of labor force employed in small firms with fewer than 10 employees
(LESS10) Explanatory variables:
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4 
 

  

 

EPL2 OECD index, version 2 
MWSH OECD, share of minimum wage on median wage in the economy 

TU OECD, Trade union membership, % wage earners 

TAXW OECD, Total tax wedge on labor 

LMPA OECD, Active LMP expenditure, % GDP per percentage point of unemployment 

LMPP OECD, Passive LMP expenditure, % GDP per percentage point of unemployment 

GDPPC WB, GDP per capita, purchasing power parities 

FISF Heritage Foundation, Fiscal freedom 

BUSF Heritage Foundation, Business freedom 

CORR WB, Control of corruption 

REGQUAL WB, Regulatory quality 

 Data sample: 2000-2007, S1 (15 old EU members, 4 NMS)

Model Small business employment, Extended sample Dependent vari-
able: share of labor force employed in small firms with fewer than 10 em-
ployees (LESS10) Explanatory variables:

5 
 

 

  

 

EPL2 OECD index, version 2 
MWPPS Eurostat, share of minimum wage on median wage in the economy 

TU OECD, Trade union membership, % wage earners 

TAXW OECD, Total tax wedge on labor 

LMPA OECD, Active LMP expenditure, % GDP per percentage point of unemployment 

LMPP OECD, Passive LMP expenditure, % GDP per percentage point of unemployment 

GDPPC WB, GDP per capita, purchasing power parities 

FISF Heritage Foundation, Fiscal freedom 

BUSF Heritage Foundation, Business freedom 

CORR WB, Control of corruption 

REGQUAL WB, Regulatory quality 

 Data sample: 2003 and 2007, S3 (15 old EU members, 9 NMS)

Model Self-employed, Basic sample Dependent variable: share of labor
force being self-employed (SELFEMPL) Explanatory variables:

6 
 

 

  

 

EPL2 OECD index, version 2 
MWSH OECD, share of minimum wage on median wage in the economy 

TU OECD, Trade union membership, % wage earners 

TAXW OECD, Total tax wedge on labor 

LMPA OECD, Active LMP expenditure, % GDP per percentage point of unemployment 

LMPP OECD, Passive LMP expenditure, % GDP per percentage point of unemployment 

GDPPC WB, GDP per capita, purchasing power parities 

FISF Heritage Foundation, Fiscal freedom 

BUSF Heritage Foundation, Business freedom 

CORR WB, Control of corruption 

REGQUAL WB, Regulatory quality 

 
Data sample: 2000-2007, S1 (15 old EU members, 4 NMS)

Model Self-employed, Extended sample Dependent variable: share of la-
bor force being self-employed (SELFEMPL) Explanatory variables:
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7 
 

 

  

 

EPL2 OECD index, version 2 
MWPPS Eurostat, share of minimum wage on median wage in the economy 

TU OECD, Trade union membership, % wage earners 

TAXW OECD, Total tax wedge on labor 

LMPA OECD, Active LMP expenditure, % GDP per percentage point of unemployment 

LMPP OECD, Passive LMP expenditure, % GDP per percentage point of unemployment 

GDPPC WB, GDP per capita, purchasing power parities 

FISF Heritage Foundation, Fiscal freedom 

BUSF Heritage Foundation, Business freedom 

CORR WB, Control of corruption 

REGQUAL WB, Regulatory quality 

 
Data sample: 2003 and 2007, S3 (16 old EU members, 9 NMS))

Model Employed without a contract, Basic sample Dependent variable:
share of labor force without a legal written contract (CONTRACT) Explana-
tory variables:

8 
 

  

 

EPL2 OECD index, version 2 
MWSH OECD, share of minimum wage on median wage in the economy 

TU OECD, Trade union membership, % wage earners 

TAXW OECD, Total tax wedge on labor 

LMPA OECD, Active LMP expenditure, % GDP per percentage point of unemployment 

LMPP OECD, Passive LMP expenditure, % GDP per percentage point of unemployment 

GDPPC WB, GDP per capita, purchasing power parities 

FISF Heritage Foundation, Fiscal freedom 

BUSF Heritage Foundation, Business freedom 

CORR WB, Control of corruption 

REGQUAL WB, Regulatory quality 

 
Data sample: 2000-2007, S1 (15 old EU members, 4 NMS)

Model Non-contract employment, Extended sample Dependent variable:
share of labor force without a legal written contract (CONTRACT) Explana-
tory variables:

9 
 

  

 

EPL2 OECD index, version 2 
MWPPS Eurostat, share of minimum wage on median wage in the economy 

TU OECD, Trade union membership, % wage earners 

TAXW OECD, Total tax wedge on labor 

LMPA OECD, Active LMP expenditure, % GDP per percentage point of unemployment 

LMPP OECD, Passive LMP expenditure, % GDP per percentage point of unemployment 

GDPPC WB, GDP per capita, purchasing power parities 

FISF Heritage Foundation, Fiscal freedom 

BUSF Heritage Foundation, Business freedom 

CORR WB, Control of corruption 

REGQUAL WB, Regulatory quality 

 

 
Data sample: 2003 and 2007, S3 (16 old EU members, 9 NMS)
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