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Abstract

This paper presents estimations of the shadow ea@sofor 162 countries, including
developing Eastern European, Central Asian, anb-imgome countries over the period
1999 to 2006/2007. According to the estimations,aherage size of the shadow econamy
(as a percentage of "official" gross domestic poddin 2006 in 98 developing countries
is 38.7 percent; in 21 Eastern European and Cefttiah (mostly transition) countries, |it
is 38.1 percent, and in 25 high-income countriess 18.7 percent. The authors find that
the driving forces of the shadow economy are areased burden of taxation (both direct
and indirect), combined with labor market regulas@nd the quality of public goods and
services, as well as the state of the “officialdeomy.
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1 Introduction

Activities associated with shadow economies artsfatlife around the world. Most societies
attempt to control these activities through variousasures such as punishment, prosecution,
economic growth or education. To more effectivehyl afficiently allocate resources, it is
crucial for a country to gather information abobe textent of the shadow economy, its
magnitude, who is engaged in underground activigesl the frequency of these activities.
Unfortunately, it is very difficult to get accurat@formation about shadow economy
activities, including the goods and labor involvdmtcause individuals engaged in these
activities do not wish to be identified. Hence,presearch in this area can be considered a
scientific passion for “knowing the unknown.”

Although substantial literatutexists on single aspects of the hidden or shadmnamy and
comprehensive surveys have been written by Schneidé Enste (2000), and Feld and
Schneider (2009), the subject is still quite comtrsial as there are disagreements about the
definition of shadow economy activities, estimatmocedures utilized, and the use of their
estimates in economic and policy analysievertheless, there are some indications that the
shadow economy has grown around the world, big igtknown about the development and
the size of the shadow economies in developingeaguropean and Central Asian (mostly
former transition) countries, and high income OECAauntries over the period 1999 to
2006/2007. The period was chosen as it has the comsprehensive data availability. This
study is an attempt to fill this gap by using theng estimation technique and almost the same
data sample used in Schneider (2009) and SchremdieEnste (2000).

Therefore, the goal of this paper is twofold: ¢)undertake the challenging task of estimating
the shadow economy for 162 countries in variougestaof development and located in
several regions throughout the wdrkhd (i) to provide some insights about the mainses

of the shadow economy. To our knowledge, such tmat has not been undertaken so far;
hence, we provide a unique database of the sizdrands of the shadow economy in 162
countries over the period 1999 to 2006/2007. Téian improvement compared to previous
work — we used the MIMIC (Multiple Indicators Mute Causes) estimation method for all
countries, thus creating a unique data set thatvalus to compare shadow economy data.

® The literature about the "shadow”, “undergrountihformal”, "second”, "cash” or "parallel”, economis
increasing. Various topics — how to measure itcétgses, its effect on the official economy, etare analyzed.
See for example, survey-type publications by Freg Rommerehne (1984); Thomas (1992); Loayza (1996);
Pozo (1996); Lippert and Walker (1997); Schneid&9@a, 1994b, 1997, 1998a, 2003, 2005, 2007); dohns
Kaufmann, and Shleifer (1997), Johnson, Kaufmand @wido-Lobaton (1998a, 1998b); Belev (2003);
Gerxhani (2004); and Pedersen (2003). For an dvaualey of the global evidence of the size of shadow
economy, see Bajada and Schneider (2005); SchnaidkEnste (2000, 2002); Alm, Martinez and Schrreide
2004); Kazemier (2005a),; Enste and Schneidergg0and Feld and Schneider (2010).

Compare the different opinions of Tanzi (1999)pias (1999), Giles (1999a,b) and Pedersen (2008d), a
Janisch and Brimmerhoff (2005).
" This paper focuses on the size and trend of tlael®h economy for countries and does not show any
disaggregated values for specific regions, e.gthHerEU regions an estimation was done by Herw&dhneider
and Tafenau (2009). Recently some initial studiesevundertaken to measure the size of the shadonoey,
as well as the "grey” or "shadow” labor force faban regions or states (e.g. California). CompageMarcelli,
Pastor and Joassart (1999), Marcelli (2004), Ci2&04), Williams (2004a, b, 2005a, b, 2006), Willaend
Windebank (1999, 2001a, b), Flaming, Haydamack Josbart (2005) and Alderslade, Talmage and Freeman
(2006), and Brueck, Haisten-DeNew and Zimmerma®og2.
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The rest of the paper is organized as follows.electisn 2 we make an attempt to define the
shadow economy. The same section also includes swgoeetical considerations about the
reasons why it is increasing. Section 3 presergsettonometric estimation results and the
calculation of the size of the shadow economy i2 t6untries over the period 1999 to
2006/2007, depending on data availability. In sec#d, a summary is given and some policy
conclusions are drawn. Finally, appendix 1 pres#rscurrency demand method approach;
appendix 2 presents the variable definitions anth daurces; appendix 3 presents the
descriptive statistics; and appendix 4 presentgahking for the 162 countries in alphabetic
order.

1.1 Summary of Results

According to our analysis, the shadow economy bashred remarkable proportions, with an
average value of 34.5% of official GDP over 162rdoies between 1999 and 2006/2007. The
average size of the shadow economies in the 1G&tedl countries (developing Eastern
European and Central Asian, as well as high-incdd#CD countries) increased only
modestly from 33.7% of official GDP in 1999 to 3% %f official GDP in 2007. Comparing
results across the 7 different specifications wameded, it turns out that the variation in the
estimates is relatively low across all countrieachlEmodel predicts a similarly sized shadow
economy for each country and our results are qolest for most of the countries over the
period 1999 to 2006/2007. Our results further shbat the driving forces of the shadow
economy include an increased burden of taxatidmgrlanarket regulations, the quality of
public goods and services, and the state of thigciaff economy. According to specification

7 in table 3.1- the empirical model covering a dreat of countries and all important driving
forces of the shadow economy — reducing the ta’dyurs the best policy measure to reduce
the shadow economy, followed by a lessening oafiaad business regulation. The estimated
coefficients indicate that a unit improvement oédé driving forces reduces the shadow
economy by 0.15 and 0.08 units, respectively. Harethe relative importance of these
driving forces differs significantly across varioasuntry groups, as detailed in the results
section of our paper.

2 Theoretical Considerations

This section makes an attempt to define the shaéoanomy and offer theoretical
considerations about the shadow economy’'s most ritapo determinants. Finally, it
addresses the difficulty encountered when attergpgbndecide whether a variable is a cause
or indicator of the shadow economy. Although sectorefers to various articles from the
literature it does not review the literature contyenesively’ Rather, this section draws the
most important explanations and findings from tierdture and uses them as inputs to the
choice of variables (causes and indicators) irethpirical models.

2.1 Defining the Shadow Economy

Most authors trying to measure the shadow econ@uog the difficulty of how to define it.
One commonly used working definition is all curtgninregistered economic activities that

8 For a literature review see Schneider and Eng&t@QRand Feld and Schneider (2010).
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contribute to the officially calculated (or obsetye&sross National ProdutSmith (1994, p.
18) defines it as "market-based production of ganu$ services, whether legal or illegal, that
escapes detection in the official estimates of GIR.to put it in another way, one of the
broadest definitions of it includes “...those economctivities and the income derived from
them that circumvent or otherwise avoid governmegtlation, taxation or observatiotf."

In this paper the following more specific definiti@f the shadow economy is us&dhe
shadow economy includes all market-based legalymtomh of goods and services that are
deliberately concealed from public authoritiesday of the following reasons:

(1) to avoid payment of income, value added or othezda

(2) to avoid payment of social security contributions,

(3) to avoid having to meet certain legal labor mastahdards, such as minimum wages,
maximum working hours, safety standards, etc., and

(4) to avoid complying with certain administrative pedares, such as completing
statistical questionnaires or other administratorens.

This paper utilizes a more precise definition & 8hadow economy so as not to deal with
typical underground, classical economic crime autis, which are all illegal actions that fit
the characteristics of crimes like burglary, rolyhetrug dealing, etc. We also exclude the
informal household economy which consists of aludehold services and production.
Furthermore, this paper does not focus on tax ewmasr tax compliance due to time and
length constraints, and the fact that tax evassoa subject on which a lot of research has
already been undertakén.

2.2 Main Causes of the Shadow Economy

2.2.1 Tax and Social Security Contribution Burdens

In almost all studies it has been ascertained that overall tax and social security
contribution burdens are among the main causethéexistence of the shadow econorhy.
Since taxes affect labor-leisure choices, and alsmulate labor supply in the shadow
economy, the distortion of the overall tax burdenai major concern for economists. The
bigger the difference between the total cost obiab the official economy and the after-tax
earnings (from work), the greater the incentiveatoid this difference and to work in the
shadow economy. Since this difference depends Hargen the social security
burden/payments and the overall tax burden, therlare key features of the existence and
the increase of the shadow economy.

® This definition is used, for example, by Feige§291994), Schneider (1994a, 2003, 2005, 2007} &et
Schneider (2010) and Frey and Pommerehne (1984it-y@urself activities are not included. For esdtes of

the shadow economy and the do-it-yourself actisitier Germany see Karmann (1986, 1990), and Buehn,
Karmann and Schneider (2009).

19 This definition is taken from Dell’Anno (2003), WAnno and Schneider (2004) and Feige (1989); alse
Thomas (1999), Fleming, Roman and Farrell (2000).

11 See the excellent discussion of the definitiontta shadow economy in Pedersen (2003, pp.13-19) and
Kazemier (2005a) who use a similar one.

12 Refer to the survey of Andreoni, Erard and Feins{@998) and the paper by Kirchler, Maciejovskydan
Schneider (2002), as well as the survey by FeldSatheider (2009).

13 See Thomas (1992); Lippert and Walker (1997); 8iter (1994a,b, 1997, 1998a,b, 2000, 2003b, 2005,
2007); Johnson, Kaufmann, and Zoido-Lobaton (19%88b); Tanzi (1999); Giles (1999a); Mummert and
Schneider (2001); Giles and Tedds (2002) and Del@\ (2003), as well as Feld and Schneider (2010png
others.



Empirical results showing the influence of the taurden on the shadow economy are
provided in the studies of Schneider (1994b, 2Q004, 2005, 2007) and Johnson, Kaufmann
and Zoido-Lobaton (1998a, 1998b); they all founatistically significant evidence for the
influence of taxation on the shadow economy. Thisng influence of indirect and direct
taxation on the shadow economy is further demotestray discussing empirical results in the
case of Austria and the Scandinavian countries. Atmtria, the driving force for shadow
economic activities is the direct tax burden (inlohg social security payments); it has the
biggest influence, followed by the intensity of uégion and complexity of the tax system. A
similar result has been found by Schneider (1986}te Scandinavian countries Denmark,
Norway, and Sweden. In all three countries varitaxs variables—average direct tax rate,
average total tax rate (indirect and direct tag);adnd marginal tax rates—have the expected
positive effect on currency demand and are higtdjisically significant. These findings are
supported by studies by Kirchgaessner (1983, 1#84%ermany, and by Klovland (1984) for
Norway and Sweden.

The concrete measurement of the tax and socialigecontribution burdens is not easy to
define because the tax and social security sysemyastly different among countries. In
order to have some general comparable proxiesiwrwe use the following causal variables:

(1) Indirect taxes as a proportion of total overallaion (positive sign expected),

(2) Share of direct taxes: direct taxes as a propomiooverall taxation (positive sign
expected),

(3) Size of government: general government final condion expenditures (percent of
GDP, which includes all government current expendg for purchases of goods and
services; positive sign expected),

(4) Fiscal freedom, a subcomponent of the Heritage €ation’'s economic freedom
index, which measures the fiscal burden in an exgnae. top tax rates on individual
and corporate income. The index ranges from 0 6 Wbere 0 is least fiscal freedom
and 100 maximum degree of fiscal freedom (negdaiige expected).

2.2.2 Intensity of Regulations

Increased intensity of regulations is another intgodr factor that reduces the freedom of
choice for individuals engaged in the official eocory. Regulations include labor market
regulations (e.g. minimum wages or dismissal ptaies), trade barriers (e.g. import quotas),
and labor market restrictions for foreigners (eagtrictions regarding the free movement of
foreign workers). Johnson, Kaufmann, and Zoido-t6bba1998b) find significant overall
empirical evidence of the influence of labor regolass on the shadow economy; and the
impact is clearly described and theoretically dedivin other studies, e.g. for Germany
(Deregulation Commission 1990/91). Regulations kead substantial increase in labor costs
in the official economy. But since most of thesstsacan be shifted to the employees, these
costs provide another incentive to work in the slna@économy, where they can be avoided.
Their empirical evidence supports the model of 3ohn Kaufmann, and Shleifer (1997),
which predicts, inter alia, that countries with m@eneral regulation of their economies tend
to have a higher share of the unofficial economytatal GDP. Johnson, Kaufmann, and
Zoido-Lobaton (1998b) conclude that it is the eoéonent of regulation which is the key
factor for the burden levied on firms and indivithjand not the overall extent of regulation -
mostly not enforced - which drives firms into tHeadow economy. Friedman et al. (2000)
reach a similar conclusion. In their study, evemailable measure of regulation is
significantly correlated with the share of the dioidl economy and the estimated sign of the
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relationship between their measures of regulatimhthe shadow economy is unambiguously
positive: more regulation is associated with gearshadow economy. These findings show
that governments should put more emphasis on inmgoenforcement of laws and
regulations, rather than increasing their numbemé& governments, however, prefer this
policy option (more regulations and laws), wheningyto reduce the shadow economy,
mostly because it leads to an increase in powertHerbureaucrats, to a higher rate of
employment in the public sector, is easier to immat, is easily perceived and thus
positively rewarded by the public.

To measure the intensity of regulation or the impdiaegulation on the decision of whether
to work in the official or unofficial economy, thigudy uses the following causal variables:

(1) Business freedom is a subcomponent of the Herffagedation’s economic freedom
index; it measures the time and efforts of busiregity. It ranges from 0 to 100,
where 0 is least business freedom and 100 maxirmusiméss freedom (negative sign
expected),

(2) Economic freedom: Heritage Foundation economicdive® index which ranges from
0 to 100, where 0 is least economic freedom andr@®mum economic freedom
(negative sign expected),

(3) Regulatory quality: World Bank’s regulatory qualihdex which includes measures
of the incidents of market-unfriendly policies, Buas price controls or inadequate
bank supervision, as well as perceptions of theddng imposed by excessive
regulation in areas such as foreign trade and bssidevelopment. The index scores
between -2.5 and +2.5 with higher scores correspgrno better outcomes (negative
sign expected).

2.2.3 Public Sector Services

Shadow economy growth can lead to reduced stagnues, which in turn reduce the quality
and quantity of publicly provided goods and sersiddltimately, this can lead to an increase
in the tax rate for firms and individuals in thefigal sector, often combined with a
deterioration in the quality of the public goodsiqls as public infrastructure) and of the
administration, resulting in even stronger incegdito participate in the shadow economy.
Johnson, Kaufmann, and Zoido-Lobatén (1998a/b) gmtesa simple model of this
relationship. Their findings show that smaller sthvadeconomies appear in countries with
higher tax revenues achieved by lower tax rateserfelaws and regulations, and less
corruption. Countries where the rule of law is exdpd and upheld, and financed by tax
revenues, also have smaller shadow economies. iioansountries have higher levels of
regulation leading to a significantly higher inande of bribery, higher effective taxes on
official activities, and a large discretionary r&gary framework, consequently resulting in a
higher shadow economy. Their overall conclusioth& "wealthier countries of the OECD,
as well as some in Eastern Europe, find themseahvige ‘good equilibrium’ of relatively low
tax and regulatory burden, sizeable revenue maibidim, good rule of law and corruption
control, and a [relatively] small unofficial econgnBy contrast, a number of countries in
Latin American and the former Soviet Union exhitlitaracteristics consistent with a ‘bad
equilibrium’: tax and regulatory discretion and ¢b&in on the firm is high, the rule of law is
weak, and there is a high incidence of bribery génus a relatively high share of activities in
the unofficial economy." (Johnson, Kaufmann, andldd_obaton ,1998a, p. 1).

The provision and especially the quality of puldiector services is also a crucial causal
variable for people’s decision to work or not wankthe shadow economy. To capture this



effect, we have the following variable: Governméiitectiveness from the World Bank’s
Worldwide Governance Indicators. It captures peroap of the quality of public services,
the quality of the civil service and the degreé®independence from political pressures, the
guality of policy formulation and implementatiomdthe credibility of the government’s
commitment to such policies. The scores of thiginthll between -2.5 and +2.5 with higher
scores corresponding to better outcomes (negdgweegpected).

2.2.4 Official Economy

As demonstrated in a number of studies (BajadaSatuheider, 2005, Schneider and Enste,
2006, and Feld and Schneider, 2009), the situatiahe official economy also plays a crucial
role in people’s decision to work or not to worktive shadow economy. In a booming official
economy, people have a lot of opportunities to @agood salary and “extra money” in the
official economy. This is not the case in an ecopdating a recession; more people try to
compensate their income losses from the officiabnemy through additional shadow
economy activitied? In order to capture this, we will use the folloginariables:

(1) GDP per capita: GDP per capita based on Purch&ongr Parity (PPP), measured in
constant 2005 US$. PPP as gross domestic prodogerted to international dollars
using Purchasing Power Parity rates (negative esigrected),

(2) Unemployment rate: unemployment, total (as a pérazh total labor force).
Unemployment refers to the share of labor force thavithout work but available for
and seeking employment (positive sign expected),

(3) Inflation rate: GDP deflator (annual rate in petgemflation is measured by the
annual growth rate of the GDP implicit deflator,iefhshows the rate of price changes
in the economy as a whole (positive sign expected),

(4) Openness: openness corresponds to trade (as afpefdeDP). Trade is the sum of
exports and imports of goods and services, measasea share of gross domestic
product (negative sign expected).

2.3 Indicators of the Shadow Economy

Since the shadow economy cannot be directly medswe have to use indicators that best
capture and reflect the characteristics of shadoon@my activities. Here, we use the
following indicators:

2.3.1 Monetary Indicators

To avoid leaving traces of their transactions, pe@mgaged in shadow economy activities
primarily use cash. Hence, most shadow economyites are reflected in an additional use

% There is however a body of empirical evidence shgwhat movements into (informal) self-employmanrg
procyclical. For example, Taylor (1996) suggestpwl” of aspiring entrepreneurs into self employmevhen
unemployment is low and offers of salaried emplogtrege abundant. In good times, individuals mayoseao
become self-employed knowing that if their venttais, an offer of formal salaried employment wilbt be
hard to find. Workers considering self-employmeititwor a favorable business climate to leave dquted
salaried job. Thus, in good economic times wherreggfe demand is high and businesses are morg tikel
flourish there is always a wage-employment safedy that lowers the risks of becoming an entrepreneu
Maloney (1998a,b) presents evidence of pro-cyclinalement into self-employment in Mexico, Arangalan
Maloney (2000) find that the share of self-employedirgentina increases as economic conditions avgyr
while Fiess, Maloney and Shankar (2000) show simiilareases in the share of self-employed in Colamnb
Brazil and Chile during periods of expansion.



of cash (or currency). To take this into accourd,use the following two indicators:

(1) MO over M1: MO corresponds to the currency outsidebanks and for M1, the usual
definition is MO plus deposits.

(2) Currency over M2: It corresponds to the currencigioe the banks as a proportion of
M2.

2.3.2 Labor Market Indicators

Shadow economy activities are also reflected indabarket indicators. We use the following
two:

(1) Labor force participation rate: Labor force pagation rate is a proportion of the
population that is economically active, all peopieo supply labor for the production
of goods and services during a specified period.

(2) Growth rate of the total labor force: Total laborde compromises people aged 15
years and older who meet the International Labagya@isation’s (ILO) definition of
the economically active population: all people vaupply labor for the production of
goods and services during a specified period.

2.3.3 Stateof the Official Economy

Also, shadow economy activities are reflected mdtate of the official economy. We use the
following two indicators:

(1) GDP per capita: GDP per capita is gross domestidymt converted to international
dollars using Purchasing Power Parity rates, diviojethe population.

(2) Growth rate of GDP per capita, as (1), but the ahguowth rate of the GDP per
capita.

2.4 The Problem of Identifying Indicator versus Cause Variables

Finally, we want to explicitly mention that whening the MIMIC method, there is not a clear
division between causal variables, which directiffuence (drive) the shadow economy and
indicator variables, in which shadow economy ati&si are reflected. In other words, one
caveat of the MIMIC method is that, unfortunatellgere is not a clear-cut division (or
theoretically-oriented guiding rule) between indicaand causal variables. For example,
when the economy is in a recession with high unegmént, people have a stronger
incentive to work in the shadow economy; this maysben as a causal variable, but GDP per
capita and other measures are also used as indietables, in which shadow economy
activities are reflected. Hence, we recognize thate is some arbitrariness whether to use a
certain variable as causal or indicator. In thipgrawe tried to be consistent, but we admit
that we use GDP per capita, for instance, as aatawsiable in some cases, and as an
indicator variable in other cases. The reasoning fsethat we use GDP per capita as a causal
control variable in the specifications with a relaly heterogeneous sample, i.e., in the
specifications considering the developing countaied the comprehensive sample of 151/120
countries. We use the growth rate of GDP per castendicator in these specifications and in
the specification considering the transition cowstr(specification 3). The remaining two
specifications considering the high-income OECDntoes use the GDP per capita as an
indicator. Given that the OECD countries are retyi homogeneous, the GDP per capita is
not necessarily required as a causal control vierialthese specifications.

9



3 The Size of the Shadow Economy in 162 Countries

3.1 Econometric Methodology

Estimating the size and trend of a shadow econang difficult and challenging task.
Methods — designed to estimate the size and trértdleoshadow economy — such as the
currency demand approach or the electricity appra@ansider just one indicator that "must”
capture all effects of the shadow economy. Howeitels obvious that shadow economy
effects show up simultaneously in the productiabol, and money markets. An even more
important critique is that the causes that deteentie size of the shadow economy are taken
into account only in some of the monetary apprcgtadies that usually consider one cause,
the burden of taxation. The empirical method usethis paper is different: It is based on the
statistical theory of unobserved variables, whiohsiders multiple causes and indicators of
the phenomenon to be measured, i.e. it explicitigsedders multiple causes leading to the
existence and growth of the shadow economy, as agethe multiple effects of the shadow
economy over timé> In particular, we use a Multiple Indicators MulépCauses (MIMIC)
model — a particular type of a structural equatioglel (SEM) — to analyze and estimate the
shadow economies of 162 countries around the wbrld.

The main idea behind SEM is to examine the relatiggs among unobserved variables with
respect to the relationships among a set of obdewaiables by using the covariance
information of the latter. In particular, SEM com@aa sample covariance matrix, i.e. the
covariance matrix of the observed variables, with parametric structure imposed on it by a
hypothesized modeél. The relationships among the observed variablesl@seribed in terms
of their covariances and it is assumed that theyganerated by (a usually smaller number of)
unobserved variables. In MIMIC models, the shadoanemy is the unobserved variable and
is analyzed with respect to its relationship to tieserved variables using the covariance
matrix of the latter. For this purpose, the unobsérvariable is first linked to the observed
indicator variables in a factor analytical modé$oacalled a measurement model. Second, the
relationships between the unobserved variable lmmobserved explanatory (causal) variables
are specified through a structural model. Thus, BMIKZ model is the simultaneous
specification of a factor model and a structuradeiolIn this sense, the MIMIC model tests
the consistency of a “structural” theory throughadand is thus a rather confirmatory than
exploratory technique. In fact, in a confirmatogctior analysis a model is constructed in
advance; whether an unobserved (latent) variabfaator influences an observed variable is

> The pioneers of this approach are Weck (1983)y Fmed Weck-Hannemann (1984), who applied this
approach to cross-sectional data from the 24 OE@ihtcies for various years. Before turning to tpgproach
they developed the concept of “soft modeling” (Fi4eck, and Pommerehne (1982), Frey and Weck (1BB3a
an approach which has been used to provide a mmiithe relative size of the shadow economy ifedint
countries.

'® The latest papers dealing extensively with the MEMpproach, its development and its weaknessefare
Giles (1999a, 1999b, 1999c), Giles, Tedds and WarK2002), Dell’Anno (2003), and the excellent stiny
Giles and Tedds (2002), as well as Bajada and $t#mé005), Breusch (2005a, 2005b), Schneider §200
2007), Pickhardt and Sarda Pons (2006), Chatte@baudhury and Schneider (2006), Buehn, Karmand, an
Schneider (2009), and for a detailed discussiothefstrengths and weaknesses see Dell’Anno andefsighin
(2009).

" Estimation of a SEM with latent variables can baelby means of a computer program for the anatyfsis
covariance structures, such as LISREL (Linear 8trat Relations). A useful overview of the LISRE&ftsvare
package in an economics journal is Cziraky (20@#&neral overviews about the SEM approach are givery.
Hayduk (1987), Bollen (1989), Hoyle (1995), Maruya(1997), Byrne (1998), Muthen (2002), Cziraky (200
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specified by the researcher, and parameter contgtrare often imposed. Thus, an economic
theory is tested by examining the consistency dfuadcdata with the hypothesized
relationships between observed (measured) variaidsthe unobserved variabfeSuch a
confirmatory factor analysis has two goals: (i)iraating the parameters (coefficients,
variances, etc.), and (ii) assessing the fit ofrttuaelel. Applying this to the shadow economy
research, these two goals mean: (a) measuringethgonships of a set of observed causes
and indicators to the shadow economy (latent vigjaland (b) testing if the researcher’s
theory or the derived hypotheses, as a whold)ditdata used.

Formally, the MIMIC model consists of two partsettructural equation model and the
measurement model. The structural equation modgve by:

n=yXx+¢, (1)

where X’ =(Xy,X,,...,Xq) is @ (@x q) vector and eaclx; ,i =1...,q is a potential cause of
the latent variabley and y' = (y;,Y,,...,Yq ) is @ (1% q) vector of coefficients describing the

relationships between the latent variable and #&sses. Thus, the latent variablg is

determined by a set of exogenous causes. Since taeses only partially explain the latent
variable n, the error term¢ represents the unexplained component. The variahg is

denoted by . @ is the (qx q) covariance matrix of the causgs The measurement model

represents the link between the latent variable idndicators, i.e. the latent variable
determines its indicators. The measurement modgdasified by:

y=m+e, (2)

wherey’ =(y,,Y,,...,Y, )is a(dx p)vector of several indicator variables.is the vector of
regression coefficients, and is a (Lx p) vector of white noise disturbances. Th@ux 0))
covariance matrix is given b@. . Figure 1shows the structure of the MIMIC model using a
path diagram.

Causes Indicators
X1 Yi — &
X5 Yo — &
Xq Yo — &p

8 On the contrary, in an exploratory factor analysisnodel is not specified in advance, i.e. beydml t
specification of the number of latent variables{das) and observed variables the researcher duespacify
any structure of the model. This means assumirigathtactors are correlated, all observed variglaiee directly
influenced by all factors, and measurement errogsall uncorrelated with each other. In practicevéeer, the
distinction between a confirmatory and an explanafactor analysis is less strong. Facing pootlynfy models,
researchers using SEM techniques or a confirmdémtyr analysis often modify their models in an lexatory
way in order to improve the fit. Thus, most appiigas fall between the two extreme cases of coraiory
(non-specified model structure) and exploratorydate specified model) factor analysis.
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Figure 1. General Structure of a MIMIC Model

Using equation (1) in equation (2) yields a redufmeth multivariate regression model where
the endogenous variableg,,j=1...,p are the latent variable’s indicators and the

exogenous variables,; ,i =1,...,q its causes. This model is given by:
y=IIx+z, (3)

whereII = Ay" is a matrix with rank equal to 1 armd=2{ +&. The error ternz in equation
(3) is a(px1) vector of linear combinations of the white noiseeterms¢ ande from the
structural equation and the measurement modelz -e(0,€). The covariance matrif2 is
given by Cov(z) = E[(A¢+&)(A¢+€)'] =AY + O, and is similarly constrained Iik#l. The
identification and estimation of the model therefoequires the normalization of one of the

elements of the vectdk to ana priori value (Bollen 1989). From equations (1) and (2) we
can derive the MIMIC model's covariance matlig® . This matrix describes the relationship

between the observed variables in terms of theiaigances. Decomposing the matrix yields
the structure between the observed variables anthtént variable. This covariance matrix is
given by:

£(6) = (k(v'flw +)+0, kv'fl’] @)

@y’ @

where X(0 )is a function of the parameteksand y and of the covariances containeddn
®,., and Y. If the hypothesized model is correct and the mpatars are known, the
population covariance matriXx would be exactly reproduced by estimation of theded, i.e
X will equal ):(49). In practice, one does however not know eitherpihygulation variances

and covariances, or the parameters but uses thplesaimvariance matrix of the observed
variables, i.e. ofy (vector of indicators) and (vector of causes), and sample estimates of

the unknown parameters for estimation of the modké goal of the estimation procedure
then is to estimate the parameters and covariatiesproduce an estimate fax(0 , )

> = Z(ﬁ) that is as close as possible to the sample cowarimatrix of the observed causes
and indicators. The function that measures hovvtecisoxjjivenzD is to the sample covariance
matrix S is called fitting functionF(S;):*) . The most widely used fitting function for SEM is

the Maximum Likelihood (ML) function:
FuL = log[ (6)| +tr| SE™(0) |~log|s{~ (p+a) , ()

where Iog| | is the log of the respective matrix's determinand (p +q) is the number of

observable variables. In general, no closed formexplicit solution for the structural
parameters that minimizg,_  exists. Hence, the estimates that minimize thimditftunction

are derived applying iterative numerical procedusee appendix 4C in Bollen (1989) for
details).
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In summary, the first step in the MIMIC model esdiion is to confirm the hypothesized
relationships between the shadow economy (thetlatarable) and its causes and indicators.
Once the relationships are identified and the patara estimated, the MIMIC model results
are used to calculate the MIMIC index. Howeverstlainalysis provides only relative
estimates, not absolute, of the size of the sha@eoenomy. Therefore an additional
procedure, benchmarking or calibration procedwagequired in order to calculate absolute
values of the size of the shadow economy. Theseesalre presented in subsection 3.3. The
next subsection first presents the MIMIC modelreation results.

3.2 Econometric Results

3.2.1 Remarksabout the Different Estimation Specifications

As mentioned in the introduction, one of our majoals is to use a coherent data set for a
maximum number of countries to produce consistatd df the size and trend of the shadow
economies of these countries. Doing this, we faeeproblem that there may still be severe
data limitations and due to this, we present inletaB.1 seven different estimation
specifications. It is interesting to see which ahles turn out to be significant, especially if
one uses subsamples of countries, where more diededt causal variables are available.
This is the reason why we have two additional dmations for the developing countries (in
one case 98, in another 88), a specification fmdition countries, two specifications for 25
high-income OECD countries, and two specificatibmsthe total sample of 151 and 120
countries.. Consistent estimation for 151 and I&inhtries is provided as specification 6 and
7 in table 3.1, from which we can also calculate ¢ize and trend of the shadow economy.
The ideal situation would be if a large data searfgncausal and indicator variables) were
available for all countries over the entire peri#b6 to 2007. Unfortunately, this is not the
case and this is (as already argued) the solendasthe different specifications. The sources
and definitions of the variables we have used endastimations are elaborated in appendix 2.
Appendix 3 presents the descriptive statistichefvariables for each of the estimated seven
specifications.

3.2.2 Econometric Findings

Results of our MIMIC model estimations are presentetable 3.1. For the total sample two
estimations are shown, one for the 151 countriess @996 to 2007 and, with more causal
variables, one sample for 120 countries over 1@98006. In addition to the total sample
estimations, econometric estimations using the MIMpproach (latent estimation approach)
are presented for 98 (88) developing countries,E2stern European and Central Asian
(mostly former transition) countries, and 25 higkéme OECD-countrie$S. This grouping
was necessary because the available data is diffaoeoss countries and time periods. For
the developing countries, two estimations, with avithout the direct tax burden rate as
causal variable are presented; without direct tasddén rate the number of development
countries increased from 88 to 98. For the higlmime OECD countries two estimations are
also shown, one over the period 1996 to 2006 amrdowrr the period 1996 to 2007. For the
98 (88) developing countries and the 21 Easterrofgan and Central Asian countries, the
estimation was done over the period 1994 to 20@bfanthe 25 OECD countries over the

19 bue to data limitations, the three different carégs of these countries do not add up to 151 cm@mst
Classifying a country as developing, Eastern Eunopend Central Asian, or High-Income OECD follows t
World Bank guidelines (2002) e.g. using a benchnpak capita income of USD 9.265 or less for devielgp
countries.
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period 1996 to 2007. For the total sample of 15Q)Ikduntries we use data for the period
from 1996 to 2006/07.

For the developing countries we use the following cause variables: (i) share of direct
taxation (direct taxes in percent of overall tasm@}j (i) size of government (general
government final consumption expenditure, as a grof GDP) as proxy for indirect
taxation and a variable; (iii) fiscal freedom (améx consisting of top individual income tax
rate, top individual corporal tax rate, and totat tevenues as percent of GDP) as three tax
burden variables in a wide sense; (iv) regulatatgnsity for state regulation; (v) the business
freedom index (which is composed of the followingmponents: time to open a business,
financial costs to start a business, minimum chpgitack to start a business, and costs for
obtaining a licence); and (vi) the state of econamity the two variables: the unemployment
rate and GDP per capita. As indicator variablesuse growth rate of GDP per capita, the
labor force participation rate (people over 15 exnically active as a percentage of total
population), and as currency we use MO divided by*MFor the Eastern European and
Central Asian (mostly former transition) countriege use as cause variables the size of
government, the fiscal freedom index, for statalagpn the business freedom index, and for
the state of the economy the unemployment ratigtioh rate and openness (sum of export
and imports of goods and services, as a percenfaG®P). As indicator variables, we use
the growth rate of GDP per capita, the growth ddttotal labor force, and the ratio MO over
M1. For the 25 high-income OECD countries, we Umetbtal tax burden (total tax revenues
as a percentage of GDP), the fiscal and businessidm indices, a regulatory quality index,
and the unemployment rate. As indicator variables,use GDP per capita, the labor force
participation rate and a measure for currency (M6rdM2). For the total sample of 151
countries we use as cause variables the size ofjdkernment, the unemployment rate,
government effectiveness, and the GDP per capisaindicator variables we use currency
(MO over M1), the growth rate of GDP per capitagl @ine labor force participation rate. For
the 120 countries, we have additional causal vesabHere we include the size of the
government, the fiscal freedom index, the shamdirect taxation, the business freedom index,
the unemployment rate, government effectivenesd, tae GDP per capita. As indicator
variables we use currency (MO over M1), the grovaie of GDP per capita, and the growth
rate of total labor force.

The estimation results for the 98 developing caastrexcluding the direct tax burden over
the period 1994 up to 2006 are shown in specificali, and the estimation results for the 88
developing countries (including direct taxation)eovthe same period are shown in
specification 2. In both estimations, all estimateéfficients of the cause variables have the
theoretically expected signs. Except for the uneympkent rate, all other cause variables are
statistically significant, at least at the 90-p@togonfidence level. The share of direct taxation
and the size of government are highly statisticalnificant, as well as the fiscal freedom
and the business freedom variable. Also, the GDiPcppita is in both equations highly
statistically significant with the expected negatsign. In reference to the indicator variables,
the labor force participation rate and the grovéte rof GDP per capita are in both equations
highly statistically significant. The test stattstiare also quite satisfactory.

In specification 3, the MIMIC estimation result ftne 21 Eastern European and Central
Asian (mostly former transition) countries over grexiod 1994 to 2006 is shown. If we begin
with the cause variables, the size of governmemt @e fiscal freedom variable (both

20 Here we have the problem that in many developimyEastern European and Central Asian countries,Jt
Dollar (or the Euro) is also a widely used currenghich is not considered here, because we couiali@in
any reliable figures of the amount of US Dollar &un these countries.
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capturing the overall state burden), are highlyigiaally significant and have the expected

signs. With respect to regulation, the economiedmn variable has the expected negative
sign and is statistically significant. As these minies experienced periods of high inflation,

we include the inflation rate, which has the expdgbositive sign and is highly statistically

significant. The variable openness, modelling thendition process, is also statistically

significant. Considering the indicator variablelse tgrowth rate of the total labor force is

statistically significant, as well as the growtheraf GDP per capita. Also, here the test
statistics are quite satisfactory.

In specifications 4 and 5, the estimation resudtstifie 25 high-income OECD countries are
shown. Specification 4 shows the estimation overpériod 1996 to 2006, and specification 5
results over the period 1996 to 2G07Considering specification 4 results over the pkrio
1996 to 2006, the two variables capturing goverriniemden (total tax burden and fiscal
freedom) are highly statistically significant andvie the expected sign. The unemployment
rate has the expected sign and is statisticallgifstgnt at the 95 percent confidence level.
The two variables capturing the regulatory burdarsiness freedom and regulatory quality
have the expected signs and are highly statisficgitjnificant. Turning to the indicator
variables, the labor force participation rate amdrency (ratio of MO over M2) are both
highly statistically significant. Also, the testsstics for this equation are quite satisfactory.
Turning to specification 5, where we present trslits over the period 1996 to 2007, we use
the same set of causal variables but exclude feodlbusiness freedom, which allows us to
estimate the model up to the year 2007. We cantlsmteall causal variables are highly
statistically significant and all have the expectigns. The same is true for the indicator
variables.

Finally, in specifications 6 and 7 we present twtreations of a total sample of 151 and 120
countries, respectively. In specification 6 we prasthe results of 151 countries estimated
over the period 1996 to 2007. Turning first to ttasal variables, we see that the size of
government has the expected positive sign andgBhhistatistically significant. The same
holds true for the two variables which describe stege of the economy, the unemployment
variable, statistically significant with a positiwgn, and GDP per capita, which is highly
statistically significant with the expected negatigign. With respect to the indicator
variables, the growth rate of GDP per capita amdldor force participation rate have the
expected signs and are highly statistically sigaffit. If we reduce this sample to 120
countries, we can include more causal variablestla@desults are presented in specification
7. Here, we see that as we have three variabldasroapthe burden of taxation: the size of
government, fiscal freedom, and share of direcatiarn. All three have the expected signs
and are statistically significant. As regulatoryrighles we have business freedom and
government effectiveness which, again, have the@ep negative signs and are statistically
significant. For the state of the economy, we hthee unemployment rate, which is not
statistically significant, and GDP per capita wilie expected negative sign, which is highly
statistically significant. For the indicator varieb, we have the same three (currency defined
as MO over M1), labor force participation rate, &P per capita, the latter two being highly
statistically significant and showing the expectegh.

Summarizing the econometric (MIMIC) results, we cay that for all groups of countries,
the theoretical considerations of the causes ofstmmdow economy in section 2 behave
according to our expectations. Tax burden variafdégct and/or indirect and/or overall tax
burden) as well as indices measuring the fiscadoen in a country are driving forces for the

21 A number of variables is not available for 200&nte we have two different sets of cause variables.
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growth of the shadow economy in all three typesanintries. The same can be said about the
measures of regulation (measured with the busiineedom variable, the economic freedom
variable, and regulatory quality), and about theasuees of the official economy, the
unemployment rate, and for the developing countri@®P per capita. However, the
estimated coefficients in table 3.1 are quite défee in magnitude from one specification to
the next. For example, the coefficient on fiscakftom is twice the size in specification 3 as
it is in specification 7 and the difference in wefficient of the unemployment rate is also
significant between specifications. Because it asher difficult to come up with an
explanation for the exact differences in the maglatof the coefficients, we only present a
general interpretation for this observation. Wespect to the indices measuring regulation in
one way or the other, i.e the fiscal freedom andirmss/economic freedom indices, our
results suggest that regulation is a much more itapb determinant in developed and
transition countries than in developing ones. #nse that — for the reason that the burden of
regulation is on average higher in developed amghsttion countries as more rules,
regulations, and administrative procedures ardanep— the importance of regulation being a
determinant of the shadow economy increases wétetvel of development. On the contrary,
in developing countries where regulation is ofteassl burdensome, the coefficients of the
fiscal and business freedom indices are much snaatlé hence regulation is a less important
determinant of the shadow economy. Regarding thempioyment rate, the results are
comparable. It does not influence the shadow eca®nin developing countries
(specifications 1 and 2) but is determinining thadow economies in transition and OECD
countries (specifications 3 and 4/5 respectivdtygeems that higher unemployment rates due
to, on average more regulated and hence less li¢eaibor markets, significantly contribute to
the size and trend of the shadow economies in OEQIhtries. In developing countries
however, unemployment is not a significant deteeminof the shadow economy. In these
countries, income earned in the shadow economyagtess the subsistence of families.
Finally, comparing specifications 3 and 5 it tumsg that the unemployment rate is a more
important determinant in OECD than in transitioniciies.
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Table 3.1. MIMIC Model Estimation Results

Independent variables Specification 4 Specification 5
Specification 1 Specification 2 Specification 3 25 High Income | 25High Income Specification 6 Specification 7
98 Developing 88 Developing 21 Transition OECD OECD 151 Countries 120 Countries
Countries Countries Countries Countries Countries (1996 - 2007) (1996 - 2006)
(1994 - 2006) (1994 - 2006) (1994 - 2006) (1996 - 2006) (1996 - 2007)
Causal variables
Size of government 0.14 (5.97)*** 0.15 (5.57)*** 1B (3.49)*** 0.05 (2.64)*** 0.10 (3.77)***
Share of direct taxation 0.06 (2.57)** 0.053@)**
Total tax burden 0.05 (2.05)** 0.06 (1.78)*
Fiscal freedom -0.06 (2.90)*** -0.03 (1.69)* -0.08.68)* -0.07 (2.84)*** -0.04 (2.08)**
Business freedom -0.05 (2.18)** -0.05 (2.33)* 28.(5.93)*** -0.04 (1.84)*
Economic freedom -0.09 (1.91)*
Unemployment rate 0.01 (0.67) -0.00 (0.06) 0.084). 0.05 (1.89)* 0.11 (3.16)*** 0.04 (2.08)** 0.0¢0.89)

GDP per capita

-0.27 (8.79)*

-0.26 (6.87)"*

0.38 (15.89)*

-0.33 (9.15)"*

Regulatory quality -0.21 (5.45)*** -0.31 (6.50%*

Government effectiveness -0.05 (2.64)** -0(@411)**
Openness -0.15 (2.47)**

Inflation rate 0.22 (2.83)***

Indicator variables

Growth rate of GDP per capita  -1.01 (7.88)**1 -1.@8070)*** -0.76 (4.41)*** -0.79 (10.93)*** -0.998.42)***
GDP per capita -1.52 (6.71)*** -1.25 (8.36)***

Labor force participation rate 0.05 (0.59) 0.02.40. -1.11 (5.45)*** -1.03 (7.70)*** -0.19 (3.15)*

Growth rate of labor force -0.83 (3.90)*** 1B (1.76)*
Currency 1 1 1 1 1 1 1
Statistical tests

RMSEA (p-value) 0.03 (0.99) 0.03 (0.99) 0.00 (1.00) 0.088) 0.00 (0.99) 0.03 (1.00) 0.02 (1.00)
Chi-squareg-value) 38.70 (0.00) 44.43 (0.02) 17.75 (0.91) 41(0.60) 3.55 (0.94) 29.95 (0.00) 51.82 (0.03)
AGFI 0.98 0.98 0.97 0.95 0.99 0.99 0.98
Degrees of freedom 20 27 27 20 9 13 35
Number of observations 1045 741 213 145 243 1563 2 94

Note: Absolute z-statistics in parentheses. ***, ** #nubte significance at the 1, 5, and 10% signifiedewels. All variables are used as their standadideviations from the
mean. According to the MIMIC models identificatiome (see also section 3.1), one indicator hasetdixed to an a priori value. We have consistentipsen the currency
variable. The degrees of freedom are determine@ H(p+q)(p+q+1)—t; with p= number of indicatorss qqumber of causes; t = the number for free pararset
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The estimation results further show a slightly eliéint impact of “policy” causal variables
compared to non-policy “economic” causal varialdesoss the different groups of countries.
In general, economic variables, i.e. the level efalopment and the state of the economy
measured by the GDP per capita and the unemployraentare very important determinants
of the shadow economy. The estimated coefficiendkate that an improvement of economic
conditions would reduce the size of the shadow @egn Of course, for the unemployment
rate this is only true for transition and highlyvdleped OECD countries. Comparing the
impact of policy variables, such as the differer@asures of the tax burdern and regulation
on the shadow economy, across the estimated spwfis also reveals interesting results.
For example, one could expect that a reductiomefréegulatory burden and improvement of
business/economic freedom in transition and higtdyeloped OECD countries leads to a
much higher reduction of the shadow economy thavoiild in developing countries (which
is clearly indicated by the much larger coefficerdf these variables). Fiscal freedom,
however, is similarily important across all grogisountries.

The actual interpretation of the estimation paramseis straightforward and similar to that of

regression coefficients in conventional regressaralysis. Their magnitude shows the

resulting change of the shadow economy for a uminge in a causal variable, all other

variables being equal. Thus according to specifoat, a one percent reduction of the size of
government, the proxy for the burden of indirectatson, would on average reduce the

shadow economy by 0.14 percent in developing castin transition countries the one

percent reduction of the size of government reduilsesshadow economy by 0.18 percent.
This means that reducing the burden of indirecatiar in developing and transition countries

by one percent would on average reduce the shadomomy from 38.6 and 38.1 percent in

2006 to 38.4 and 37.9 percent in 2007. An improvdnrethe measures reflecting regulatory
burden in these countries, i.e. the business andoeaic freedom indices of the Heritage

Foundation, by one unit reduces the shadow ecoryn®y05 percent in developing countries

and 0.09 percent in transition countries. Thisafie stronger in developed countries. In these
countries, an improvement in the business enviranmemeasured by the business freedom
index of the Heritage Foundation — by one unit ceduthe shadow economy by 0.23 precent.
Thus, in developed countries the shadow economyldvon average decrease from 18.7
percent in 2006 to 18.4 percent in 2007.

3.3 The Size of the Shadow Economies for 162 Countries from 1999 to
2006/2007

The estimated MIMIC coefficients allow us to deterenonly relatively estimated sizes of the
shadow economy, which describe the pattern of hiael@v economy in a particular country
over time. In order to calculate the size and trehthe shadow, we must convert the MIMIC
index into “real world” figures measured as peraget of official GDP. This final step
requires an additional benchmarking or calibragowacedure. Unfortunately, no consensus
exists in the literature as to which benchmarkingcpdure should be utilized. The
methodology we use was promoted by Del’Anno andn&aer (2006), Dell’Anno (2007),
and Dell’Anno and Solomon (2008 the first step, the MIMIC model index of the doav
economies is calculated using the structural eqadtl), i.e. by multiplying the coefficients
of the significant causal variables with the respectime series. For the numerical example
of specification 1 the structural equation is giaen
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A, =0.140%, — 0.061%,— 0.08] %, — 0.2I0 x.%*(6)

Second, this index is converted into absolute \wabfehe shadow economies, which take up
a base value in a particular base year. The bdsesvaecessary for this final step of the
calibration procedure are from the year 2000 akdrtdrom Schneider (2007), who presents
estimates of the shadow economies in 145 courdr@snd the world using the MIMIC and
the currency demand approaChthus, the size of the shadow econofyat timet is given

as:

= ~,7t 5000+ (7)
72000

where 7j; denotes the value of the MIMIC index tataccording to equation (6}, IS the

value of this index in the base year 2000, qﬁ%o is the exogenous estimate (base value) of

the shadow economies in 2000. Applying this benckimg procedure, the final estimates of
the shadow economies are calculated for each spainh 1 to 724

Due to shortcomings in the MIMIC and currency dethamethods, comparisons of
geographically and developmentally different coi@strare not precise, especially with
respect to the ranking and size of the shadow eni@®oin these countries over tiffeDue to
these shortcomings, a detailed discussion of #lat{ve) ranking of the size of the shadow
economies is not conducted.

3.3.1 98(88) Developing Countries™

22 x.; equals size of government, &nd »; denote the fiscal and business freedom indexxandpresents GDP
per capita.

43 Appendix 1 discusses the the currency demand apprin detail. Again, the MIMIC model treats hidden
output as a latent variable, and uses several (maae) causal and indicator variables. The cashael
equation is not used as an input to determine &n@ation in the hidden economy over time — it isdignly to
obtain the long-run average value of hidden oufpate value), so that the index for this ratio ted by the
MIMIC model can be used to calculate a level arel ghrcentage units of the shadow economy. Ovehédl,
latest combination of the currency demand and MINMigproach clearly shows that some progress in the
estimation technique of the shadow economy has bebieved and a number of critical points have been
overcome. However, objections can also be raisathsgthe MIMIC method, i.e. (i) instability in trestimated
coefficients with respect to sample size chang@sjnétability in the estimated coefficients witlespect to
alternative specifications, (iii) difficulty of olining reliable data on cause variables other thawariables, and
(iv) the reliability of the variables grouping intocauses” and “indicators” in explaining the vaiildlp of the
shadow economy.

24 Calibration is performed separately for each courthe base values typically originate from thery2000.
Regarding the developing countries, we sometimésdofor base values originating from the year 2b88&ause

of data availability.

% See also Thomas (1992, 1999), Tanzi (1999), Pedef2003) and Ahumada et al. (2004), Janisch and
Brimmerhoff (2005), Schneider (2005) and Breus€@®%a, 2005b).

% For an extensive and excellent literature surveshe research about the shadow economy in devejopi
countries see Gerxhani (2004),who stresses thooaudter paper that the distinction between develcged
developing countries with respect to the shadowenty is of great importance. Due to space reasospboint

is not further elaborated here; nor are the formsults and literature discussed. Compare SchnaitttEnste
(2000) for this.
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Two different MIMIC estimates are presented for deeeloping countries due to the fact that
the direct taxation variable was only available dosmaller country sample (88 developing
countries instead of 98); the calibration of theesand trend of the shadow economy of the
developing countries is done for both sets of edimns. In table 3.3.1 we present the size of
the shadow economy in 98 developing countries (ehief the direct taxation variable in the
MIMIC estimation). The countries are ordered wittspect to the size of the shadow
economy. If we first consider the trend of the ager of these 98 countries over time, in the
year 1999 the size was 36.6% and modestly incragséo 38.6% in the year 2007. The three
countries with the smallest shadow economies amgapore, China, and Vietnam with an
average country size of 13.2, 13.4, and 16.0 peroespectively’” The middle of the
distribution includes Nepal, Jamaica, and Maur#danith an average size of 37.0, 37.1, and
37.2 percent of GDP. The highest shadow economiglsdes Peru, Panama, and Bolivia
with a size of 61.1, 64.6, and 67.7 percent of GDP.

Table 3.3.1. Ranking of 98 Developing Countries According taeSof the Shadow Economy

Years Country
No. Country 1999 | 2000 2001| 2002 | 2003 2004 | 2004 2006 | Average
1 Singapore 13.1 13/112.8| 12.9 | 13.1] 13.4| 13.7| 13.7 13.2
2 China 13.2| 13.113.1| 13.1 | 13.3] 13.6 | 14.0] 14.1 134
3 Vietnam 15.4| 15.615.7| 15.9 | 15.9] 16.1 | 16.5] 16.7 16.0
4 Saudi Arabia 18.2 18418.1| 18.2 | 18.9 19.3 | 19.7] 19.6 18.8
5 Bahrain 18.2| 18.418.5| 18.6 | 19.1] 194 | 19.5 - 18.8
6 Mongolia 18.4| 18.418.4| 18.5| 18.7| 19.2 | 19.8] 20.0 18.9
7 Oman 18.5| 18.919.0| 19.1 | 19.2| 19.4 | 19.9] 20.3 19.3
8 Indonesia 19.5 19.419.3| 19.0 | 19.1] 19.2 | 19.7| 19.6 19.3
9 Iran, Islamic Rep. 19.2 18/918.8| 19.3 | 19.6/ 20.0 | 20.2| 20.4 19.5
10 Syrian Arab Republic 19.6 19(39.4| 19.7 | 19.4| 19.2 | 19.8 20.1 19.6
11 Jordan 19.3 19419.6| 19.8 | 19.9] 20.4 | 21.2] 21.2 20.1
12 Chile 19.7| 19.819.8| 19.6 | 20.0| 20.3 | 20.8] 21.1 20.2
13 Kuwait 20.2| 20.120.0| 20.0 | 20.5/ 20.8 | 21.0, 21.2 20.5
14 Israel 215 21.921.5| 20.8 | 21.1] 21.7 | 22.4] 22.8 21.7
15 Mauritius 22.9| 23.123.7| 23.7 | 23.7) 23.7 | 23.8] 24.1 23.6
16 India 22.9| 23.123.3| 23.6 | 24.1] 24.4 | 24.8] 25.1 23.9
17 Argentina 25.6| 25.424.7| 249 | 25.6| 26.2 | 26.5 26.7 25.7
18 Costa Rica 26.6 26|25.7| 25.4 | 25.7| 26.0 | 26.7| 27.0 26.2
19 Malta 26.6| 27.126.4| 26.7 | 26.4| 26.2 | 26.6| 26.7 26.6
20 United Arab Emirates 26.2 26/£5.9| 25,5 | 26.4| 27.2 | 27.3] 28.7 26.7
21 Yemen, Rep. 27.1 27|27.3| 27.4 | 27.6] 27.9 | 28.5] 28.6 27.7
22 Cyprus 28.1) 28.Y28.5| 28.2 | 28.2 28.9 | 29.0] 29.0 28.6
23 South Africa 28.1] 28.428.4| 28.7 | 28.5 28.8 | 29.5 30.0 28.8
24 Mexico 29.9| 30.129.8| 29.8 | 30.0] 30.5 | 31.1] 31.7 30.4
25 Malaysia 30.8 31.130.4| 30.3 | 30.4| 30.7 | 31.3 31.6 30.8
26 Lao PDR 30.3] 30.631.1| 31.2 | 31.5 31.9 | 32.6] 32.7 31.5
27 Lesotho 31.1 31.831.4| 31.7 | 31.6| 31.9 | 32.3 33.1 31.8
28 Dominican Republic 32.0 32{132.0| 32.1 | 32.3] 32.5 | 33.3] 32.9 32.4
29 Namibia 30.7| 31.431.7| 32.3 | 32.6| 33.3 | 33.6| 34.4 32.5
30 Cameroon 32,1 32(832.7| 32.9 | 33.1] 33.6 | 34.1] 34.3 33.3
31 Venezuela, RB 33.6 33|@3.5| 32.5| 31.1] 32.7 | 345 35.4 33.4
32 Botswana 33.0 33433.3| 33.5| 33.8/ 33.9| 33.9 33.9 33.6
33 Equatorial Guinea 32.5 32/83.4| 33.5| 33.8/ 34.4 | 33.9] 34.3 33.6
34 Guyana 33.9 33.634.2| 33.8 | 33.5 33.9 | 34.5| 34.6 34.0
35 Sudan 34.1 - - - - - - - 34.1
36 Kenya 34.3| 34.8334.3| 33.4 | 33.1] 33.7 | 35.2| 36.4 34.3
37 Lebanon 34.6 34.134.0| 34.2 | 34.4/ 34.8 | 35.2| 35.3 34.6

27 |t should be mentioned that Mainland China andéen are still communist countries with partly metrk
economies, so that the figures of these two coemirniay be biased.
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38 Fiji 34.5| 33.6 33.6| 34.3 | 34.5 35,5 | 35.9 36.0 34.7
39 Ecuador 33.2 34.434.4| 34.6 | 34.6| 35.4 | 36.6/ 36.5 34.9
40 Trinidad and Tobago 33.6 34.84.1| 34.4 | 35.1] 35.6 | 36.3] 36.7 35.0
41 Algeria 33.3] 34.134.0| 34.2 | 35.0] 35.6 | 37.0] 37.1 35.0
42 Togo 35.8| 35.134.8| 35.7 | 35.3 35.2 | 35.2| 35.6 35.4
43 Egypt, Arab Rep. 35.3 35[{134.9| 34.7 | 35.4| 35.7 | 36.3] 37.4 35.6
44 Bangladesh 35.4 35/@5.8| 35.5| 35.3] 35.5| 36.2| 36.5 35.7
45 Cape Verde 35.6 36/136.7| 36.7 | 36.3 36.6 | 36.6/ 37.3 36.5
46 Papua New Guinea 3711 36.1- - - - - - 36.6
47 Pakistan 36.3 36,836.2| 36.2 | 36.7| 37.3 | 37.1 37.7 36.8
48 Nepal 36.7| 36.836.7| 36.7 | 36.9] 36.8 | 37.5| 37.5 37.0
49 Jamaica 36.7 36/436.4| 36.3 | 37.1] 37.4 | 38.3] 38.0 37.1
50 Mauritania 36.7| 36.136.2| 36.4 | 36.4) 37.2 | 37.9 40.8 37.2
51 Morocco 36.6| 36.436.8| 37.1 | 37.7| 37.8 | 38.2| 39.4 37.5
52 Madagascar 39.6 39/89.5| 37.3 | 37.1] 38.7 | 39.8 39.8 38.9
53 Malawi 40.3| 40.339.1| 38.1 | 38.2| 38.1 | 38.8| 40.0 39.1
54 Guinea-Bissau 38.9 39/69.5| 39.1 | 39.3 39.3| 39.3 39.6 39.3
55 Tunisia 38.3| 38.438.6| 38.4 | 39.2 39.9 | 41.1] 41.2 39.4
56 Burundi 40.4| 40.340.1| 40.0 | 39.9| 39.8 | 39.7| 39.1 39.9
57 Brazil 39.1| 39.839.6| 39.5| 39.8| 40.3 | 40.7| 41.1 40.0
58 Colombia 38.8) 39.139.2| 39.5| 39.7| 40.3 | 41.4) 42.3 40.0
59 Guinea 39.71 39.639.9| 40.0 | 40.0| 40.5| 41.0 41.5 40.3
60 Rwanda 40.1 40.340.0| 40.7 | 39.9 40.4 | 41.4) 415 40.5
61 Mozambique 39.5 40,340.2| 40.8 | 40.8| 40.9 | 41.6| 42.0 40.8
62 Suriname 39.7 39,840.1| 40.5 | 40.8| 41.7 | 42.2| 43.0 41.0
63 Paraguay 41.8 39|840.1| 40.0 | 41.0| 42.0 | 42.1| 43.4 41.3
64 Ethiopia 40.5| 40.341.3| 41.0 | 40.2| 41.8 | 43.2| 44.4 41.6
65 Burkina Faso 41.8 41{41.2| 41.2 | 42.2| 42.4 | 42.8| 43.3 42.0
66 Ghana 41.8 41.042.1| 42.0| 41.2| 41.7 | 42.3] 43.4 42.0
67 Swaziland 39.4 41.441.5| 41.8 | 42,5 42.7 | 43.4] 43.8 42.1
68 Céte d'lvoire 44.20 43.p43.2| 42.4 | 42.2| 42.4 | 42.9] 42.5 42.9
69 Mali 42.1| 42.3 43.6| 43.4 | 43.3| 43.3 | 43.4| 43.6 43.1
70 Uganda 42.1 43.143.0| 42.6 | 43.0| 43.2 | 43.9 44.4 43.2
71 Angola 40.8| 41.542.2| 42.9 | 43.6| 44.3 | 45.0 46.3 43.3
72 Niger 42.1| 41.943.0| 43.7 | 44.4| 43.2 | 44.4] 45.6 43.5
73 Belize 42.3| 43.843.9| 43.5| 43.9| 44.2 | 44.6| 44.8 43.9
74 Sierra Leone 42.3 43|M3.7| 44.4 | 445 44.4 | 44.3) 45.0 43.9
75 Philippines 42,51 43.843.6| 44.2 | 44.8| 45.8 | 46.6| 47.0 44.7
76 Sri Lanka 4451 44.644.9| 45.4 | 46.4] 46.3 | 46.7| 45.6 45.5
77 Nicaragua 445 45P245.4| 45.4 | 45.8] 46.0 | 46.7] 46.9 45.7
78 Senegal 44.3 45/145.5| 44.9 | 45.8| 46.3 | 47.5| 47.4 45.8
79 Gambia, The 44.8 45|145.8| 445 | 46.0| 47.1 | 47.3] 48.4 46.1
80 El Salvador 46.4 46.346.1| 46.3 | 46.6| 46.8 | 47.6/ 48.0 46.8
81 Congo, Dem. Rep. 48.0 - . - - 48.0
82 Central African Republic - -| 49)348.6 | 47.8| 47.8 | 46.9] 48.7 48.2
83 Chad 46.1) 46.246.7| 46.9 | 48.0| 51.6 | 50.5 50.1 48.3
84 Congo, Rep. 46.4 48|248.3| 48,5 | 48.7| 48.7 | 50.1] 51.5 48.8
85 Gabon 48.8| 48.p47.9| 48.3 | 49.2| 49.0 | 50.0] 49.7 48.9
86 Benin 48.3| 49.149.1| 48.6 | 48.6| 48.8 | 49.8] 49.9 49.0
87 Zambia 48.7) 48.949.7| 49.7 | 50.0| 49.1 | 50.3] 50.9 49.7
88 Honduras 49.5 49/649.4| 49.6 | 50.0] 50.5 | 51.7| 52.4 50.3
89 Guatemala 51.5 51/%0.4| 50.8 | 50.9] 51.2 | 52.5 53.1 51.5
90 Uruguay 51.5| 51.150.3| 49.6 | 50.1] 52.4 | 53.9 54.5 51.7
91 Thailand 52.2| 52.652.6| 53.1 | 54.0| 54.0 | 54.2] 54.6 53.4
92 Haiti 55.9| 55.454.4| 54.1 | 54.3| 54.9 | 54.9] 54.7 54.8
93 Myanmar 53.6| 52.653.7| 54.5 | 56.3| 56.2 | 57.4] - 54.9
94 Nigeria 57.8| 57.958.0| 58.2 | 59.5 60.8 | 62.1] 62.9 59.6
95 Tanzania 57.2 58)358.9| 59.4 | 59.8| 60.3 | 61.6| 62.4 59.7
96 Peru 59.6| 59.959.5| 60.8 | 61.0| 62.0 | 62.4) 63.4 61.1
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97 Panama 63.4 64]163.5| 63.1 | 63.9] 64.7 | 66.4] 68.1 64.6
98 Bolivia 67.2| 67.1 66.5| 66.5| 66.4] 67.1 | 69.5 70.8 67.7
Time Average 36.6 36.636.8| 36.8 | 37.1] 37.5| 38.1 38.6

In table 3.3.2, the size and trend of the shadosn@my of 88 developing countries are
presented using the MIMIC estimation for the dep&lg countries with the direct taxation.
These estimates are based on specification 2 pessem table 3.1. Specification 2 thus
includes a direct measure of the tax burden, intiaddto the rather indirect tax burden
measure, size of government, which we solely usespecification 1. Although including
direct taxation reduces the sample size by 10 cesntspecification 2 is superior to
specification 1 because it has been shown in vargiudies that the direct tax burden is a
major driving force for the shadow economy. Hen€gossible, this variable should be
included in an empirical model measuring the shag@enomy. The size of the shadow
economies of those 88 countries are in both samptadculated according to specification 1
and 2 — quite similar. The average size of the @wadconomy of these 88 developing
countries was 35.7% in 1999 and modestly incre&s&b.7% in the year 2006. The lowest
size of the average shadow economy over the pd888 to 2006 include again Singapore,
China, and Vietnam; the middle position now inckidapua New Guinea, Mauritania, and
Pakistan with 36.3, 36.6, and 36.9%. The highesidelv economies now include Peru,
Panama, and Bolivia with 60.8, 64.3, and 67.3%.

Large shadow economies in some developing courdgreesnly to some extent an issue of tax
burden and regulation, given the simple fact theg imited local economy means that
citizens are often unable to earn a living waga lagitimate manner. Working in the shadow
economy is often the only way of achieving a miristandard of living. It should also be
noted that the average size of the Asian shadowosoy is smaller than the average shadow
economy of African and Latin American countries.

Table 3.3.2. Ranking of 88 Developing Countries According taeSof the Shadow Economy

Years Country
No. Country 1999 | 2000 2001| 2002 | 2008 2004 | 2005 2006 | Average
1 Singapore 13.2 13]112.8| 12.8 | 13.1 135 | 13.7] 13.7 13.2
2 China 13.2] 13.113.1] 13.1 | 13.3 13.6 | 13.9 14.1 134
3 Vietnam 15.5| 15.615.6| 15.8 |15.8 159 | 16.3] - 15.8
4 Saudi Arabia 18.1 18417.9| 17.9|18.8 19.2 | 19.6] - 18.6
5 Bahrain 18.2| 18.418.3| 184 |18.8 19.2 | 19.6] - 18.7
6 Mongolia 18.6| 18.418.5| 18.7 |18.9 194 | 20.0, - 18.9
7 Oman 18.4| 18.919.0| 18.9|18.8 19.2 | 19.7] - 19.0
8 Indonesia 19.5 19419.3| 19.2 |19.1 189 | 19.7 - 19.3
9 Syrian Arab Republic 19.6 19{319.4| 19.4 194 19.2 | 19.8 - 194
10 Iran, Islamic Rep. 19.4 18{98.8] 19.3 [19.6 19.9 | 19.9 20.1 19.5
11 Jordan 19.3 19419.5| 19.7 |19.8 204 | 21.3 21.1 20.1
12 Chile 19.8| 19.819.8| 19.5|19.9 20.2 | 20.6] 20.8 20.1
13 Kuwait 19.9| 19.819.7] 19.7 | 20.1 20.4 | 20.7] 20.8 20.1
14 Israel 21.6|] 21.921.4| 21.0 |21.3 22.0 | 22.6| 22.8 21.8
15 Mauritius 22.8| 23.123.5| 23.4 234 23.4 | 23.4 235 23.3
16 India 22.9| 23.123.3| 23.6 | 24.1 244 | 24.7] 24.9 23.9
17 Argentina 25.6| 25.424.6| 25.1 | 25.8 26.3 | 26.6| - 25.6
18 Costa Rica 26.5 26|25.6| 25.3 |25.6 25.9 | 26.6] 27.0 26.1
19 United Arab Emirates 26.B 26/#5.7| 25.3|126.3 274 | 27.7] - 26.4
20 Malta 26.8| 27.126.3| 26.7 | 26.1 26.1 | 26.7| 26.6 26.5
21 Yemen, Rep. 27.0 27|27.2| 27.1|27.3 275 | 28.00 - 27.3
22 Cyprus 28.0] 28.Y28.5| 28.2 128.2 29.1 | 29.1] 29.0 28.6
23 South Africa 28.2] 28.428.3| 28.5|28.3 28.8 | 29.4] 29.8 28.7
24 Mexico 29.7| 30.130.1| 30.0 |30.1 30.3 | 30.9] - 30.2
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25 Malaysia 30.6/ 31.130.3| 30.4|30.4 30.8 | 31.2| - 30.7
26 Lao PDR 30.3] 30.631.2| 31.4 |32.0 32.3 | 33.00 - 31.6
27 Lesotho 31.2 31.8331.4| 315|314 319 | 324/ 33.2 31.8
28 Dominican Republic 32.0 32{131.8| 31.9 |31.9 32.6 | 33.3] 33.1 32.3
29 Namibia 30.9] 31.431.6| 32.4 (325 33.6 | 34.00 - 32.3
30 Cameroon 32.1 32/832.4| 32.5|32.5 32.8 | 33.4 - 32.7
31 Venezuela, RB 33.8 33|@3.5| 32.7 [31.5 33.1 | 34.5 - 33.3
32 Botswana 33.2 33433.2| 33.3|33.5 34.0 | 341 - 33.5
33 Sudan 34.1 - - - - - - - 34.1
34 Kenya 34.1| 34.334.4| 33.3 |32.6 33.4 | 34.8 35.9 34.1
35 Lebanon 34.4 34.0133.8| 34.1 |34.3 34.7 | 34.9 34.8 34.4
36 Trinidad and Tobago - -| 33|533.9 |34.3 34.8 | 35.2| 35.4 34.5
37 Ecuador 33.1] 34.433.9| 34.4|34.4 353 | 36.6| - 34.6
38 Fiji 34.6 | 33.6 33.9| 34.7|34.9 358 | 36.1] - 34.8
39 Togo 35.2| 35.134.5| 35.7|34.9 35.0 | 34.8 - 35.0
40 Algeria 33.3| 34.134.0| 34.2 |35.4 36.0 | 37.4] 37.5 35.2
41 Bangladesh 35.3 35/@5.9| 35.1 (34.8 349 | 35.7| - 35.3
42 Egypt, Arab Rep. 35.4 35{134.8| 34.8 |35.3 35.6 | 36.1] 36.7 35.5
43 Papua New Guinea 365 36.1- - - - - - 36.3
44 Mauritania 36.3] 36.136.1| 36.5|36.3 37.1 | 37.8 - 36.6
45 Pakistan 36.3 36,836.2| 36.3|36.9 375 | 37.1 37.7 36.9
46 Nepal 36.7| 36.836.6| 36.4 | 36.8 36.7 | 37.4] 37.5 36.9
47 Jamaica 36.5 36/436.7| 36.7 | 36.9 37.3 | 38.0] 38.0 37.1
48 Morocco 36.2| 36.436.9| 37.4 (37.9 37.8 | 38.1 - 37.2
49 Cape Verde - - - - - - 36)8 38.0 37.4
50 Madagascar 39.3 39/@9.6| 36.9 |37.2 38.4 | 39.6| - 38.6
51 Malawi 40.1| 40.339.0| 38.1 (38.5 38.6 | 38.8 - 39.1
52 Tunisia 38.3| 38.438.5| 38.3 |38.8 39.5 | 40.4] 40.7 39.1
53 Brazil 39.0| 39.839.9| 39.8|39.4 40.3 | 40.6 - 39.8
54 Guinea 39.2 39.439.6| 39.8 |40.1 40.2 | 41.0, - 39.9
55 Colombia 38.7| 39.139.2| 39.2 | 39.6 40.6 | 41.5 42.5 40.1
56 Burundi 40.7| 40.540.4| 40.2 |40.0 39.9 | 39.7| - 40.2
57 Rwanda 40.4 40.339.9| 40.9 | 39.8 40.3 | 41.0f - 40.4
58 Mozambique 39. 40,340.0| 40.5|40.6 409 | 41.0, - 40.4
59 Ethiopia 40.7| 40.8341.1| 40.5|39.7 41.6 | 43.1] - 41.0
60 Swaziland 39.3 41.441.6| 41.9 |42.1 - - - 41.2
61 Paraguay 41.3 39|840.3| 39.9 | 41.2 42.1 | 42.2| 43.2 41.2
62 Ghana 41.3 41.042.3| 41.4|40.6 41.1 | 41.9 - 41.5
63 Burkina Faso 41.8 41{441.4| 41.1 |(41.6 41.8 | 42.2| - 41.6
64 Sierra Leone 41.0 41|642.2| 42.8 | 42.9 42.6 - - 42.2
65 Mali 42.1| 42.3 43.5| 43.3 |42.8 43.0 | 43.0] 43.2 42.9
66 Uganda 42.6 43.[142.9| 42.3 | 42.1 42.7 | 43.3] 43.8 42.9
67 Céte d'lvoire 44.4 A43.p43.6| 42.8 | 42.7 43.0 | 43.0 42.5 43.1
68 Niger 42,4 41.942.9| 439 |44.6 43.1 | 44.1] - 43.3
69 Philippines 42.8| 43.p43.6| 44.2 | 44.8 45.7 | 46.7] 47.2 44.8
70 Sri Lanka 44.3] 44.644.7| 45.2 | 46.0 46.2 | 46.5] 44.8 45.3
71 Senegal 45.2 45/146.0| - - - - - 45.4
72 Nicaragua 44.8 45245.3| 45.1 | 45.2 454 | 46.2] 46.3 45.5
73 El Salvador 46.3 46.346.3| 46.2 | 46.6 46.8 | 47.1] 474 46.6
74 Central African Republic - -| 48/848.4 |47.4 475 | 46.9] - 47.8
75 Congo, Dem. Rep. 48.0 - . - 48.0
76 Chad 45.6) 46.246.9| 47.0 | 48.1 51.4 | 50.7| - 48.0
77 Congo, Rep. 46.0 48|248.3| 48.4 | 48.9 48.7 | 50.5 - 48.4
78 Zambia 48.3] 48.648.9| 48.6 | 48.7 48.2 | 49.3] 49.8 48.8
79 Honduras 49.0 49649.0] 49.0 | 49.3 50.0 | 50.5| - 49.5
80 Benin 48.8| 49.849.7| 49.9 |50.0 50.2 | 51.2] - 50.0
81 Guatemala 52.0 51/%0.6| 50.9 | 51.0 51.6 | 52.6/ 53.0 51.7
82 Uruguay 51.8) 51.150.7| 50.0 | 51.1 53.1 | 54.5 55.2 52.2
83 Thailand 52.3] 52.652.6| 53.1 | 53.9 53.8 | 54.0f 54.1 53.3
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84 Myanmar 53.3] 52.653.7| 54.4 |55.2 554 | 56.8 - 54.5

85 Tanzania 574 58/359.0| 59.8 | 60.2 61.2 | 61.8 - 59.6

86 Peru 59.6] 59.959.4| 60.4 | 60.5 61.3 | 62.1 62.9 60.8

87 Panama 63.7 64[163.3| 62.9 |63.9 653 | 67.0, - 64.3

88 Bolivia 66.9| 67.1 66.6| 66.3 | 66.2 66.8 | 68.5 69.8 67.3
Time Average 35.7 35.835.9| 35.8|36.0 36.4 | 36.9 37.0

3.3.2 21 Eastern European and Central Asian (mostly former transition) Countries

The measurement of the size and trend of the shadowomies in the transition countries
has been undertaken since the late 1980s starithgive works of Kaufmann and Kaliberda
(1996), Johnson, Kaufmann, and Shleifer (1997),laacko (2000). They all use the physical
input (electricity) method and come up with lardigures than ours?® In the works of
Alexeev and Pyle (2003) and Belev (2003) the abowntioned studies are critically
evaluated arguing that the estimated sizes of tiudfizial economies are to a large extent a
historical phenomenon and partly determined bytirntginal factors.

In table 3.3.3, the size and trend of the shadawm@mies in 21 Eastern European and Central
Asian (mostly former transition) countries are shaag a percent of GDP. If we first consider

the average shadow economy of these 21 Easterrpéamcand Central Asian countries, it

was 35.8% in 1999 and increased to 38.1% in 200@é. three countries with the smallest

shadow economies are the Czech and Slovak RepubhdsHungary with an average size

over the period 1999 to 2006 of 18.7, 19.5, and Z®ercent. Macedonia, Romania, and
Albania are in the middle of the pack with 35.1,43%nd 36.1 percent. The highest shadow
economies include the Russian Federation, Ukraind, Georgia with 46.5, 52.5, and 65.9

percent, respectively.

Table 3.3.3 Ranking of 21 Transition Countries According taesof the Shadow Economy

Years Country
No. Country 1999 | 200Q 2001| 2002 | 2008 2004 | 2005 2006 | Average
1 Czech Republic 18.7 19{118.7| 18.4|18.2 18,5 | 19.1] 19.3 18.7
2 Slovak Republic 18.1 18/919.1| 19.2|19.4 19.6 | 20.3 20.5 19.5
3 Hungary 249 25.125.1| 24.8 |24.7 25.0 | 25.3] 25.3 25.0
4 Slovenia 27.00 27.126.8| 27.0 | 27.2 275 | 28.2| 28.0 27.4
5 Poland 27.4) 27.627.7| 27.4 |27.4 27.8 | 27.9 28.1 27.7
6 Lithuania 30.0f 30.330.9| 31.4|31.9 32.0 | 32.6/ 32.9 315
7 Turkey 31.5| 32.131.4| 31.3(31.6 32.2 | 32.7| 32.9 32.0
8 Croatia 33.2| 33.433.9| 345 |34.2 33.9 | 35.00 35.1 34.2
9 Macedonia, FYR - -| 34.1339|349 35.2 | 35.7] 36.7 35.1
10 Romania 348 34435.0| 35.4|34.5 359 | 36.2 36.7 35.4
11 Albania 34.7| 35.335.3| 36.1 |36.4 36.4 | 36.8) 37.9 36.1
12 Bulgaria 36.7| 36.937.2| 37.1|37.7 38.2 | 39.1 39.4 37.8
13 Estonia 36.60 38.438.3| 38.8 |38.9 38.4 | 39.0] 39.6 38.5
14 Latvia 39.6| 39.940.1| 40.3 |41.6 41.9 | 42.6| 42.8 41.1
15 Tajikistan - 43.242.2| 422 | 421 424 | 419 42.6 42.4
16 Kyrgyz Republic - - - 41.2 42(742.8 | 44.1) 44.6 43.1
17 Kazakhstan 43.1 43|242.5| 43.4 |43.3 44.1 | 44.8] 45.2 43.7
18 Moldova 44.6| 45.146.1| 45.8 | 45.17 46.2 | 46.8) 46.0 45.8
19 Russian Federation 46/4 46.46.0| 46.3 | 46.6 46.6 | 47.3| 46.4 46.5
20 Ukraine 51.2| 52.251.6| 52.4 | 52.5 53.6 | 53.3| 52.8 52.5
21 Georgia 64.8 67.365.5| 65.7 | 66.3 65.1 | 66.4 66.4 65.9

Time Average 35.8 36.636.4| 36.8 | 37.0 37.3 | 37.9] 38.1

%8 Their estimates for the early 1990s are on avet@ge 20 percent higher than our estimates (192®07)
and up to as twice as large as estimates usingutihency demand and the MIMIC approach for the stime
period.
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3.3.3 25High-Income OECD Countries

The size and trend of the shadow economies of @&-income OECD countries is shown in
table 3.3.4. We first analyze the average sizéd®fshadow economies of the 25 high-income
OECD countries. It was 16.8% in 1996, and incréde€l8.7% in 2006. Some high-income
OECD countries, like Greece, have ups and downgewthers (like Belgium and Australia)
show a steady increase. The countries with the lestashadow economies include
Switzerland, the United States, and Austria witragerage size over the period 1996 to 2006
of 8.4, 8.7, and 9.8 percent, respectively. Thgdar shadow economies among these 25 high-
income OECD countries include Mexico with 31.4, &me with 29.5, and the Republic of
Korea with 28.1 percent.

Table 3.3.4. Ranking of 25 OECD Countries According to Sizehaf Shadow Economy

Years Country

No. | Country 1996 1998| 2000 2007 2008 2004 2005 2006Average

1 | Switzerland 8.0 8.4 8.6 8.6 8.4 8.3 8.Y 8.6 8.4
2 | United States 8.1 8.6 8.7 8.5 8.6 8.1 93 9.3 8.7
3 | Austria 9.2 9.4 9.8 9.7 9.6 9.6 10.4 10|5 9.8

4 | Luxembourg 9.1 9.4 9.8 9.9 9.8 9.4 10/3 10.4 9.8
5 |Japan 10.8 10.9 11.2 10.6 11/0 11.1 11.9 11.9 112
6 | United Kingdom 12.3 13.1 12.7 12.7 126 13/0 13.3 3.71 12.9

7 | Netherlands 12.3 12.8 13.1 131 12(9 12.9 18.5 13.6 13.0

8 | New Zealand 12.9 13.8 12.8 12.9 13(2 13.4 13.8 13.8 13.3

9 |Australia 13.5 14.1 14.3 14.4 14.9 151 15.4 1%6 471

10 |France 15.2 15.7 15.2 15.6 16)0 15,9 16.7 16.7 15.9
11 | Germany 14.8 15.3 16.0 16.1 16)0 15.9 16.7 16.8 0 16.
12 |Ireland 14.7 15.5 15.9 16.( 15.9 15/8 16.7 17.1 0 16.
13 |Iceland 15.0 15.7 15.9 16.4 16.3 16(6 17.1 17.0 316.
14 | Canada 14.9 15.8 16.( 16.4 164 16.6 17.5 17.5 16/4
15 | Finland 16.8 17.7 18.1 18.4 18.9 188 19.3 19.3 518.
16 |Denmark 17.0 17.9 18.Q 19.0 19.1 19|11 18.9 19.4 5 18.
17 | Sweden 18.6 18.8 19.7 19.7 19]8 19.8 20.5 20.6 196
18 | Norway 19.2 20.1 19.1 19.4 19.6 19/9 20,9 20.6 19.9
19 Spain 21.0 22.2 22.7 22.8 22.7 22|7 23.9 28.4 22.7
20 Belgium 21.5 21.6 22.2 22.8 23.0 2311 24,0 24.4 822.
21 | Portugal 22.7 23.5 22.7 24.1 236 234 24.8 247 723
22 | ltaly 25.5 26.7 27.1 27.4 279 28.1 29|1 28.9 27.6
23 |Korea, Rep. 27.3 26.3 27.5 28.4 279 28.1 29.9 29.6 28.1

24 | Greece 28.1 27.7 28.7 298 30,2 29.2 31.4 30.8 9.5 2
25 | Mexico 32.1 30.5 30.1 31.5 31.0 315 31,8 32.6 314

Time Average 16.8 17.3 17.4 17.8 17.4 17.9 186 18.7

In table 3.3.5 the size and trend of the shadown@oies of the 25 high-income OECD
countries are presented over the period 1999 t&.20Qe to data limitations we use a
different set of causal variables. The averagediizkese estimations of the shadow economy
Is thus somewhat different when compared to thossegmted in table 3.3.4. It was 16.4% in
1999 and increased up to 17.8% in 2001; then itedsed only slightly to 17.6% in 2007.
The countries with the smallest shadow economiesSavitzerland, the United States, and
Austria with an average size of 8.2, 8.4, and 9d&%fficial GDP. The countries with the
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largest shadow economies are Mexico, Greece, an@Républic of Korea with 30.3, 28.9,
and 28.0 % of GDP, respectively.

Table 3.3.5. Ranking of 25 OECD Countries According to the Sizéhe Shadow Economy

Years Country
No. | Country 1996 | 1998| 2000 2002 2008 2004 20p5 2Q08007 | Average
1 | Switzerland 7.7 8.3 8.6 8.5 8.3 8.2 8.p 8/0 8.2 8.2
2 | United States 7.7 8.6 8.7 8.4 8.4 85 8|5 8.5 83 4 8
3 | Austria 8.8 9.2 9.8 9.6 9.5 9.3 9.4 9.6 97 9.5
4 | Luxembourg 8.9 9.3 9.8 9.8 9.7 9.6 9.6 96 9.7 9.b
5 |Japan 109/ 113 112 109 115 116 117 117 - 3 11.
6 | Netherlands 11.3]  12.6 131 12)9 126 126 1p3 12427 12.5
7 |United Kingdom| 12.0 | 13.2| 12.7| 129 127 13p 12}4 131 131 12,8
8 | New Zealand 12.8) 140 128 130 134 138 13.2 13.435 13.3
9 |Australia 13.0| 140/ 143 139 148 146 144 145 - 141
10 | Germany 14.4| 15.0 16.( 159 158 185 153 155 7 15.155
11 | France 142 149 15.7 156 162 161 158 158 16.115.6
12 |Ireland 142| 154 159 16.0 158 156 155 16.2 116. 15.6
13 |Iceland 145| 156] 159 158 159 16,0 1.0 15.8 915. 15.7
14 | Canada 144/ 158 160 168 161 165 1.3 164 16.96.0
15 | Finland 16.1| 178 18.1 184 18ph 184 1§83 183 218. 18.0
16 | Denmark 16.6| 17.9] 18.0 188 1844 184 180 18.6 918. 18.1
17 | Sweden 179 184 192 200 20{1 201 194 195 20.9.4
18 | Norway 191 205 191 198 202 206 203 20.1 2D.720.0
19 | Spain 20.5| 223 224 23.0 227 22|17 224 21.8 21.922.2
20 | Belgium 209 | 21.1| 222 23.( 22y 2310 223 228 22B. 224
21 | Portugal 22.6| 239 22.1 24y 238 236 235 2P4 .322 233
22 | ltaly 25.0 | 264 271 274§ 282 28pb 275 2712 269272
23 | Korea, Rep. 276 258 275 287 280 287 28.6 28.29.0 28.0
24 | Greece 277 274 28y 301 305 29.0 293 2838 - 28.9
25 | Mexico 323 | 30.1| 301 311 299 304 292 29.7 2p.930.3
Time Average 164 171 174 178 177 1748 1y5 517.17.6

3.34 TheTotal Sampleof 151 (120) Countries

Finally, we present the calibrated estimates ofstieedow economies of the overall sample of
151 countries (table 3.3.6), and with a larger nambf cause variables and calibrated
estimates for 120 countries (table 3.3.8). Lookahtable 3.3.6 we see that the overall average
of the shadow economy for the year 1999 is 32.9¢hsdeadily increases to 35.5% in 2007.
The three countries with the smallest shadow ecte®@are Switzerland, the United States,
and Austria with an average size (over 1999 to 2008.6, 8.8, and 9.8% of official GDP. In
the middle of the distribution we find Bosnia andrikegovina, Croatia, and the Fiji Islands,
with an average size of 34.6, 34.7, and 34.8%. thhee countries with the largest shadow
economies are Azerbaijan, Bolivia, and Georgia véth average size of 63.3, 68.1, and
68.8%.
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Table 3.3.6. Ranking of 151 Countries According to the Sizéhaf Shadow Economy

Years Country
No. Country 1999 | 2000 20012002| 2003 | 2004 2005 | 2006 2007 | Average
1 Switzerland 8.4 86/ 86 86 84 86 87 89 91 .6 8
2 United States 8.6 87 8 86 87 88 89 B9 9.0 8.8
3 Austria 9.6 98| 9.9 9.4 98 98 98 10.a0.1 9.8
4 Luxembourg 9.6 98/ 98 98 98 98 99 10.00.2 9.9
5 Japan 11.0 112 11211 11.2 | 11.5 11.7 | 12.0] 12.1 11.4
6 United Kingdom 12.6) 12.7 12)812.8| 12.9 | 13.0] 13.0 | 13.1] 13.2 12.9
7 Netherlands 12.9 13.1 1313.0| 12.9| 13.0] 13.0 | 13.0] 13.2 13.0
8 New Zealand 12.4 12.8 13a3.2| 13.4| 13.6| 13.5| 13.5| 13.6 13.2
9 Singapore 129 131 12(92.9| 13.1 | 13.4{ 13.5| 13.8 14.0 13.3
10 China 13.0) 13.1 13)213.3| 13.4| 13.6| 13.7 | 14.0, 14.3 13.5
11 Macao, China 12.9 13.0 13.234| 13.7 | 14.2| 144 | 14.6| 15.3 13.9
12 Australia 14.2] 143 14]314.4| 14.7 | 14.8| 14.8 | 149 15.0 14.6
13 France 144 15.2 15/45.3| 154 | 15,5 15.6 | 15.6| 15.7 15.4
14 Ireland 15.7) 159 15)915.9| 15.8 | 16.0| 16.2 | 16.3] 16.4 16.0
15 Germany 15, 16.0 16/116.0| 15.8 | 15.9| 16.0 | 16.4] 16.7 16.0
16 Vietnam 15.4| 15.4 15/715.9| 16.0 | 16.1] 16.5| 16.6] 16.8 16.1
17 Iceland 15.8) 15.9 16J015.8| 15.9 | 16.3| 16.7 | 16.7| 16.8 16.2
18 Canada 15,1 16.0 16.16.2| 16.3 | 16.4 16.5| 16.6] 16.6 16.3
19 Hong Kong, China 16.2 16.6 16.66.6| 16.8| 17.3] 17.7 | 18.2| 18.6 17.2
20 Quatar - 17.8 17.517.8| 17.3 | 19.4| 18.4 - - 18.0
21 Denmark 17.7) 18.0 18/a18.0| 18.0 | 18.2] 18.4 | 18.9] 19.0 18.3
22 Finland 17.8| 18.1 18)318.4| 185 | 18.6 18.8 | 19.1] 19.2 18.5
23 Saudi Arabia 18.1 184 18a7.5| 18.5| 19.1] 19.4 | 19.5 20.0 18.7
24 Bahrain 18.2| 184 18618.8| 19.0 | 19.3] 19.7 - - 18.9
25 Mongolia 18.5] 18.4 18518.8| 19.1 | 19.5 19.8 | 20.1] 20.5 19.2
26 Oman 18.7] 18.9 19319.3| 19.4 | 19.5 19.8 | 20.2| - 194
27 Norway 19.0f 19.1 19p19.2| 19.2 | 19.7| 19.7 | 20.0] 20.2 19.5
28 Iran, Islamic Rep. 18.7T 18P 18.89.1| 19.6 | 19.9| 19.7 | 20.1] 20.5 19.5
29 Syrian Arab Republic 19.3 193 19.49.5| 19.3| 19.5 19.6 | 19.9 20.1 19.6
30 Sweden 18.9 19.2 19(39.4| 19.6 | 19.9] 19.8 | 20.2| 20.4 19.6
31 Slovak Republic 18.9 18.9 19.a9.2| 19.5]| 19.7| 20.2 | 20.6| 21.1 19.7
32 Czech Republic 189 1940 19.39.4| 19.5| 19.8] 20.4 | 20.9] 21.2 19.8
33 Indonesia 19.1 194 19{49.5| 19.7 | 20.0] 20.2 | 20.5 20.9 19.9
34 Chile 19.7] 19.8 20.020.0| 20.2 | 20.5 20.7 | 20.9 21.1 20.3
35 Jordan 19.4 19.4 19|69.9| 20.1 | 20.6| 20.9 | 21.4] 21.7 20.3
36 Kuwait 20.1| 20.1] 19.919.9| 20.9 | 21.5| 22.2 | 22.5 - 20.9
37 Israel 21.2| 219 2121.1| 21.2 | 21.7| 22.0 | 22.6| 23.0 21.8
38 Portugal 22.4 2277 22|82.7| 224 | 22.3 22.2 | 22.2] 225 22.5
39 Belgium 21.7| 22.2 22.322.4| 22.4 | 22.6| 22.6 | 22.9] 23.1 22.5
40 Spain 22,4/ 221 22/23.0] 23.0 | 22.9] 23.0 | 23.0] 23.1 22.9
41 Mauritius 22.9| 23.1 23.323.2| 23.5| 23.8| 23.8 | 24.0] 24.3 23.5
42 India 23.0| 23.1] 23.423.6| 24.0 | 24.2| 245 | 25.00 25.6 24.0
43 Argentina 25.6| 25.4 24[723.3| 24.4 | 25.3| 26.1 | 27.0] 27.8 25.5
44 Hungary 24,8/ 25.1 25/425.7| 25.8 | 26.1] 26.2 | 26.5| 26.4 25.8
45 Taiwan, China 25.1 254 25P5.4| 25.6 | 26.0| 26.2 | 26.6| 26.9 25.8
46 Bahamas, The 26.1 26{2 2606.0] 25.5| 25.1] 25.8 | 26.2| 26.2 25.9
47 Costa Rica 26.3 26.2 26.26.0| 26.3 | 26.5 26.8 | 27.4] 28.3 26.6
48 United Arab Emirates 26.5 26/4 25%.85.3| 26.5| 27.5 28.0 | 29.4] - 26.9
49 Malta 26.8| 27.1 26.p27.0| 26.7 | 26.7| 26.9 | 27.2| 27.7 27.0
50 Italy 26.5| 27.1| 27.527.4| 27.2 | 27.2| 27.1 | 27.3] 27.4 27.2
51 Yemen, Rep. 27.1 274 27.27.6| 27.7 | 27.8] 28.2 | 28.0 28.0 27.7
52 Poland 27.5 27.6 27|@7.5| 27.7 | 27.9 28.3 | 28.7| 29.1 28.0
53 Slovenia 26.9 27.1 27|R7.6| 27.8| 28.0| 28.4 | 28.9 29.5 28.0
54 Korea, Rep. 26.7 275 27.728.1| 28.2| 285 28.7 | 29.0, 29.4 28.2
55 Cyprus 28.3] 28.1 29(29.6| 29.2 | 29.3| 29.7 | 30.1] 30.8 29.4
56 South Africa 28.4/ 28.4 28|428.8| 29.0 | 29.7| 30.4 | 30.9| 31.7 29.5
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57 Greece 28.9 28.7 29/29.4| 30.0| 30.4/ 30.6 | 31.0f 31.0 29.9
58 Bhutan 29.2| 294 29/629.7| 30.1 | 30.1) 30.5| 30.6| 31.1 30.0
59 Mexico 29.5| 30.1 30.029.9| 29.7 | 30.1] 30.3 | 31.0f 31.3 30.2
60 Maldives 30.3] 30.3 30/631.2| 31.4 | 31.8/ 31.0 | 31.3| 32.1 31.1
61 Brunei Darussalam 30.8 31/1 31.22.0| 32.3| 31.0] 30.4 | 31.4/ 31.0 31.3
62 Malaysia 30.1 31.1 30/630.7| 31.0| 31.4) 31.7 | 32.2| 32.6 31.3
63 Lao PDR 30.3] 30.6 31)031.2| 31.4| 31.8/ 32.3 | 32.8 33.2 31.6
64 Lithuania 30.2| 30.3 30/731.2| 31.9| 32.2| 32.8 | 33.4] 34.0 31.9
65 Lesotho 30.9 31.3 31/831.6| 31.9| 325/ 32.4 | 33.3] 33.8 32.1
66 Dominican Republic 31.8 321 31.82.1| 32.1| 31.8 32.5| 33.2] 33.6 32.3
67 Namibia 31.4/ 314 31/631.5| 32.2 | 33.1| 33.3 | 34.1] 344 325
68 Turkey 31.5| 32.1 31.431.8| 32.4| 33.2 34.2 | 34.7| 35.2 33.0
69 Solomon Islands 35,1 334 32.31.9| 32.1| 33.0] 33.4 | 33.6| 34.2 33.2
70 Venezuela, RB 334 33.p 33.31.7| 30.2 | 32.3] 33.7 | 35.3] 36.3 33.3
71 Guyana 33.8§ 33.6 33|83.5| 33.3| 33.8/ 33.0 | 33.4] 33.3 335
72 Cameroon 32.3 32.8 33.83.4| 33.9| 34.0l 33.9| 34.2 34.2 335
73 Botswana 33.0 33.4 33@®3.5| 33.8| 34.0 34.1 | 34.5 34.8 33.8
74 Equatorial Guinea 33.0 328 33.34.1| 34.4| 34.9] 35.1 | 35.0, 35.5 34.3
75 Bosnia & Herzegovina 33.9 34J]1 34.24.3| 34.7| 34.6| 35.0| 35.3 35.4 34.6
76 Croatia 33.00 33.4 33/634.2| 34.7 | 35.2 35,5 | 36.0f 36.5 34.7
77 Fiji 343 | 33.6| 33.934.6| 34.7| 35.3| 35.8 | 36.2| 34.6 34.8
78 Lebanon 341 34.1 34|{84.7| 35.0| 35.9] 35.9 | 35.4] 36.2 35.1
79 Egypt, Arab Rep. 347 351 35.84.5| 34.8| 35.2| 354 | 36.1| 37.0 35.3
80 Trinidad and Tobago 341 34/4 3434.4| 354 | 35.7] 35.9 | 36.8 37.3 35.4
81 Papua New Guinea 367 361 3p3b.1| 35.1| 35.2| 34.9 | 35.1] 35.7 355
82 Kenya 35.00 34.3 34/733.8| 33.9| 34.9] 36.0 | 37.7| 39.4 355
83 Algeria 34.0| 34.1 34.4349| 35.8| 36.6| 37.3 | 37.3] 37.1 35.7
84 Bangladesh 352 35, 35.8355| 35.6 | 35.7| 36.0 | 36.7| 37.0 35.9
85 Macedonia, FYR 349 35| 3485.1| 35.5| 36.4 36.9 | 37.7| 38.8 36.2
86 Albania 349| 35.3 35.[35.9| 36.2| 36.7| 36.9 | 37.3 37.7 36.3
87 Romania 346 344 35/135.4| 36.1| 37.0] 37.3 | 38.3] 38.9 36.3
88 Ecuador 3471 344 35/8B5.6| 36.1| 37.4/ 38.3 | 38.7| 38.8 36.6
89 Libyan Arab Jamabhiria 355 351 35.86.5| 35.3 | 36.4/ 37.3 | 38.5 39.6 36.7
90 Cape Verde 35.7 36.1 36.36.3| 36.5| 36.4| 36.8 | 38.0] 38.7 36.8
91 Nepal 36.4| 36.8 36/936.5| 36.7 | 36.8/ 36.9 | 37.3| 37.5 36.9
92 Pakistan 36.4§ 36.83 36/@6.8| 37.4| 38.3| 38.8 | 39.8 40.1 37.9
93 Morocco 36.3| 36.4 37[137.3| 37.8 | 38.7| 37.9 | 39.8 39.8 37.9
94 Jamaica 36.4 36.4 36.86.6| 38.6| 39.1 38.9 | 40.2| 40.5 38.1
95 Guinea-Bissau 38.8 39,6 39.88.5| 37.7| 37.3| 37.5| 37.7| 37.6 38.3
96 Madagascar 39.1 396 40.84.7| 36.0 | 37.7| 38.5 | 39.5 40.6 38.5
97 Bulgaria 36.5| 36.9 37.237.7| 38.3 | 39.0| 39.7 | 40.4] 41.2 38.5
98 Malawi 40.7| 40.3] 38.8336.5| 37.5| 38.3] 38.2 | 39.4] 41.1 38.9
99 Tunisia 38.1| 38.4 38/939.0| 39.4 | 39.9] 40.0 | 40.9] 414 39.5
100 Burundi 40.4| 40.0 39.840.0| 39.8 | 39.8| 39.7 | 39.8/ 39.8 39.9
101 Guinea 39.5 39.6 39/910.4| 40.4 | 40.6| 40.8 | 40.3] 40.0 40.2
102 Estonia - 38.4 38.839.3| 40.0 | 40.3| 41.1 | 41.9 42.3 40.3
103 Eritrea 42.6| 40.3 41/241.3| 40.3 | 40.0] 40.0 | 39.4| 39.2 40.5
104 Brazil 38.8| 39.8 39.f39.7| 40.0 | 40.9 41.1 | 41.8] 43.0 40.5
105 Comoros 40.0 39.6 40(21.6| 41.7 | 40.2] 41.3 | 40.9] 39.8 40.6
106 Paraguay 41.8 39.8 39.89.5| 40.6 | 41.5 41.6 | 425 - 40.9
107 Colombia 38.8 39.1 39(39.4| 40.4| 41.2| 42.3 | 43.4) 45.1 41.0
108 Cote d'lvoire 449 43.2 42\41.0| 40.5 | 40.4| 40.2 | 39.7| 39.6 41.3
109 Latvia 39.6| 39.9 40.440.9| 41.4| 42.0) 42.7 | 43.7| 44.3 41.6
110 Suriname 39.9 39.8 40.30.8| 415 | 42.9] 43.3 | 43.9] 44.7 41.9
111 Kyrgyz Republic 41.0 41.2 41|611.0| 41.9 | 42.6| 42.4 | 42.6| 43.6 42.0
112 Ethiopia 39.9) 40.3 41/241.0| 40.5| 42.0| 43.1 | 44,5 45.7 42.0
113 Burkina Faso 41.% 414 41.81.4| 42.4| 42.7) 43.0 | 43.0] 43.1 42.2
114 Liberia 42.3| 43.2 43p43.3| 41.6 | 41.2] 41.6 | 42.0, 42.3 42.3
115 Sierra Leone 40.3 402 41.23.3| 43.8 | 44.2| 44.3 | 45.0 45.6 43.1
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116 Ghana 41.8§ 419 42\012.2] 425 | 42.9] 44.3 | 45.3] 45.6 43.2

117 Angola 41.6] 41.6 41/942.8] 43.0 | 43.1) 45.0 | 45.9] 47.6 43.6
118 Uganda 42.7 43.1 43|33.3] 43.7 | 43.8| 44.0 | 45.1] 45.8 43.9
119 Mali 42.1| 42.3| 43.844.4| 44.7 | 44.0] 44.5| 44.7| 44.7 43.9
120 Tajikistan 42.9] 43.3 43/543.8| 44.3 | 44.8| 45.0 | 45.3] 45.5 44.2
121 Belize 42.4) 43.8 44344.2| 45.2 | 45.5 45.4 | 45.9] 45.6 44.7
122 Philippines 427 43.3 43[614.1| 44.7 | 45.0] 46.6 | 47.2] 48.4 45.1
123 Sri Lanka 44.0 44.6 44|645.1| 45.3 | 45.2] 45.7 | 46.2] 47.0 45.3
124 Kazakhstan 42.6 432 43.945| 454 | 45.9 46.7 | 47.7| 48.2 45.3
125 Nicaragua 441 452 45H84.9| 454 | 46.2) 46.6 | 46.8] 47.2 45.8
126 Gambia, The 44.1 451 45.83.1| 44.8 | 46.4) 46.6 | 47.8] 49.3 45.9
127 Senegal 45.2 451 45.85.1| 45.8 | 46.9 47.8 | 47.8| 48.4 46.4
128 El Salvador 46.1 46.83 46\417.0| 47.4 | 47.6| 48.0 | 48.7] 49.5 47.5
129 Gabon 49.9 48.0 48[A8.4| 48.5 | 48.0| 48.3 | 48.0] 48.8 48.5
130 Russian Federation 451 4.1 474¥.8| 48.8 | 49.5 50.1 | 50.8] 52.0 48.6
131 Armenia 46.0f 46.3 47)248.1| 48.8 | 49.1] 50.0 | 50.7] 51.7 48.7
132 Congo, Dem. Rep. 48.8 48]0 4y487.9| 49.0 | 49.2] 49.3 | 49.3] 494 48.7
133 Chad 46.60 46.2 46]A7.4| 48.4| 51.2/ 51.6 | 51.0 50.5 48.9
134 Central African Republic 51.5 51)7 51.30.1| 46.9 | 46.5 46.9 | 48.1] 48.9 49.1
135 Benin 48.5] 494 49,850.0| 50.2 | 50.1) 49.8 | 50.0] 50.4 49.8
136 Belarus 47.9 48.1 48{318.6| 49.2 | 50.1] 51.1 | 52.1] 53.0 49.8

|
137 Congo, Rep. 46.8 482 49.29.7| 49.7 | 50.3] 51.9 | 53.3] 52.0 50.1
138 Zambia 48.5 48.9 49]%49.7| 50.4 | 51.2| 51.7 | 53.1] 54.3 50.8
139 Honduras 48.9 49.6 49.49.6| 50.3 | 50.9 52.0 | 53.1] 54.2 50.9
140 Cambodia 49.8§ 50.1 50.660.2| 51.0 | 51.4] 52.4 | 53.4] 54.2 51.5
141 Uruguay 51.7 51.1 50{#8.2| 48.6 | 51.1] 53.0 | 53.7| 56.0 51.5
142 Guatemala 514 515 51.81.8| 52.3| 52.5 52.7 | 53.9] 55.0 52.5
143 Haiti 56.0] 55.4] 54.VY54.3| 54.4 | 53.4| 53.7 | 53.8] 53.7 54.4
144 Thailand 51.8f 52.6 52/8%3.8| 55.1 | 55.8| 56.4 | 56.9| 57.2 54.7
145 Ukraine 51.7] 52.72 53|063.7| 55.0 | 55.9] 57.0 | 57.5] 58.1 54.9
146 Zimbabwe 59.2 594 57|466.1| 55.2 | 56.6] 56.8 | 56.6| 56.1 57.0
147 Tanzania 58.0 58.83 58%9.7| 60.1| 60.6| 61.3 | 61.9 63.0 60.2
148 Peru 59.7 59.9 59/60.8| 61.2 | 61.9] 62.7 | 64.2| 66.3 61.8
149 Azerbaijan 60.2 60.6 60/%1.2| 62.2 | 62.7| 64.7 | 67.6| 69.6 63.3
150 Bolivia 67.2| 67.1] 66.666.5| 66.5| 67.3] 69.9 | 71.3 70.7 68.1
151 Georgia 66.2 67.3 67|47.4]| 68.7| 69.2 69.5| 71.1] 725 68.8
Time Average 329 33.0 33{133.1| 33.4 | 33.8] 34.2 | 34.9 355

Table 3.3.7 presents the calibrated estimationhefdize of the shadow economy for 120
countries over the period 1999 to 2006. For the¥® dountries, we have additional cause
variables. As a consequence, the results are soataifferent. For the year 1999, when
using the 151 country sample, the overall averdghe shadow economy was 32.9%, and
when using the sample with only 120 countries #maes average is 31.2%, which is a rather
modest differencé This difference could be due to the smaller numifecountries in the
second sample because countries with large shadomomies such as Haiti, Zimbabwe, and
Azerbaijan are not included in the second samplel2® countries. Alternatively, the
differences may occur because specification 7 ¢I®0htries) uses more cause variables and
is thus the more specific empirical model. Givea significance of the additionally included
variables and the confirmatory nature of the MIMitdel, specification 7 is superior to
specification 6. The better empirical model of sfemtion 7 thus leads to more precise
estimates of the size of the shadow economiesesethi20 countries.

29 As we have a lot of missing values in this speation for the year 2007, estimates for the ye&067 are
not shown here because it may be misleading -- @teird of the countries do not have an estimattéhfe year
2007.
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The countries with the smallest shadow economyave Switzerland, the United States, and
Luxembourg with an average value over the peric@b1® 2006 of 8.6, 8.8, and 9.8%. In the

middle we find Namibia, Venezuela, and Turkey vathaverage shadow economy size over
1999 to 2006 of 32.2, 32.6, and 33.0%. The thremfcs with the highest shadow economy
are now Peru, Bolivia, and Georgia with an averagee over the period 1999 to 2006 of

61.5, 67.8, and 68.7%, respectively. In generahmaring the calibrations of the two samples
(sample with 151 observations and sample with I2€evations), we can see that the size
and trend of the shadow economy are quite robusifist of the countries over the period

1999 to 2006 with only a few minor differences.

Table 3.3.7. Ranking of 120 Countries According to the Sizéhaf Shadow Economy

Years Country
No. Country 1999 | 200Q 2001| 2002 | 2003 2004 | 2005 2006 | Average
1 Switzerland 85| 8.4 8. 8.4 85 8K 88 9/0 8.6
2 United States 86/ 87 8[r 8F 88 89 D.0 9.1 8.8
3 Luxembourg 95| 9.8 97 9.4 97 99 10.10.2 9.8
4 Austria 96| 98/ 99 99 99 99 10.110.3 9.9
5 Japan - -| 111111 | 11.2] 11.4| 11.7| 12.0 11.4
6 United Kingdom 12.7] 12 J12.7| 12.8 | 12.9| 13.1| 13.1] 13.1 12.9
7 Netherlands 12.9 13113.1| 13.0 | 12.9] 13.1| 13.3] 13.2 13.1
8 New Zealand 12.4 12/813.0| 13.3 | 13.4] 13.5| 13.4] 13.3 13.2
9 Singapore 13.0 13/112.8| 12.9 | 13.2| 13.6 | 13.8] 14.0 13.3
10 China 13.0) 13.113.1| 13.1 | 13.2| 13.5| 13.8] 13.9 13.3
11 Australia 14.3| 14.314.7| 149 | 15.1| 15.2 | 15.2] 15.3 14.8
12 France 15.0 15p15.3| 15.4 | 15.5 15.7 | 15.9] 15.9 15.5
13 Vietnam 15.5| 15.615.6| 15.8 | 16.0| 16.1 | 16.6] - 15.9
14 Ireland 15.8| 15.915.8| 15.8 | 15.8| 15.9 | 16.4] 16.5 16.0
15 Iceland 15.8| 15.916.0| 15.8 | 15.8| 16.5| 16.9] 17.0 16.2
16 Germany 15.4 16.016.2| 16.1 | 16.0] 16.3 | 16.5] 16.9 16.2
17 Canada 151 16j016.2| 16.4 | 16.4| 16.5| 16.8] 16.8 16.4
18 Hong Kong, China 16.0 16|616.7| 16.7 | 17.0 17.3 | 17.8| - 16.9
19 Denmark 17.8 18.018.0| 18.1 | 18.1] 18.2 | 18.5 19.1 18.2
20 Saudi Arabia 18.2 18417.9| 17.6 | 18.8] 19.2 | 19.5 - 18.5
21 Finland 17.8| 18.118.4| 18.5| 18.7| 18.8 | 19.1] 19.4 18.6
22 Bahrain 18.4] 18.4185| 18.6 | 19.0] 19.4 | 19.7| - 18.9
23 Mongolia 18.6| 18.418.5| 18.9 | 19.1] 19.6 | 20.1] - 19.0
24 Oman 18.6| 18.919.2| 19.1 | 19.1] 19.2 | 19.5 - 19.1
25 Norway 19.1) 19.119.0| 19.0 | 19.0] 19.3 | 19.6] 19.7 19.2
26 Czech Republic 18.8 19{118.9| 18.9 | 19.0] 19.4 | 19.9] 20.5 19.3
27 Indonesia 19.2 19419.4| 19.2 | 19.5] 19.5| 20.2] - 19.5
28 Slovak Republic 18.8 18/919.0| 19.1 | 19.4| 19.8 | 20.5] 20.8 19.5
29 Iran, Islamic Rep. 19.0 18(98.9| 19.4 | 19.7| 20.0 | 20.1] 20.3 19.5
30 Sweden 19.0 19.,219.2| 19.3 | 19.6| 19.8 | 20.1] 20.4 19.6
31 Syrian Arab Republic 19.5 19(39.6| 19.7 | 19.6| 19.8 | 20.0] - 19.7
32 Chile 19.8| 19.819.9| 19.8 | 20.0| 20.2 | 20.5 20.5 20.1
33 Jordan 19.3 19419.5| 19.8 | 19.9] 20.4 | 20.9] 21.2 20.1
34 Kuwait 20.3| 20.220.2| 20.1 | 21.0] 21.5| 22.0) 22.2 21.0
35 Israel 215 21.921.6| 21.3 | 21.5 22.1 | 22.5 22.9 21.9
36 Belgium 21.9| 22.222.2| 22.1| 22.3| 22.6 | 23.0 23.4 22.5
37 Spain 22.3] 22.y22.8| 22.6 | 22.6| 22.4 | 22.6| 22.6 22.6
38 Portugal 22.6) 22.f22.7| 22.7 | 22.7| 22.7 | 22.7| 23.1 22.7
39 Mauritius 22.7| 23.123.3| 23.1 | 23.5 23.6 | 23.5| 23.5 23.3
40 India 22.9| 23.123.3| 23.6 | 24.0 24.4 | 24.9] 25.3 23.9
41 Argentina 257/ 25.4245| 23.3 | 24.2| 25.1 | 26.0, - 24.9
42 Hungary 24,8/ 25.125.2| 25.4 | 25.7| 26.1 | 26.4] 26.6 25.7
43 United Arab Emirates 26.y 26/#85.7| 25.2 | 26.4| 27.6 | 27.7| - 26.5
44 Costa Rica 26.2 26|26.1| 26.1 | 26.4| 26.6 | 27.1] 27.6 26.5
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45 Malta 26.7| 27.126.8| 27.0 | 26.6| 26.7 | 27.0] 27.1 26.9
46 Italy 26.5| 27.127.2| 27.3 | 27.3| 27.2 | 27.3] 274 27.2
47 Yemen, Rep. 27.0 27|27.2| 27.2 | 27.4 27.4 | 28.0] - 27.4
48 Slovenia 26.8 27.127.2| 27.4 | 27.8| 28.0 | 28.4] 28.7 27.7
49 Korea, Rep. 27.0 27|227.6| 28.1 | 28.0| 28.2 | 28.6| 28.8 28.0
50 Poland 27.3 27.p27.7| 27.7 | 27.9| 28.2 | 28.8 28.9 28.0
51 South Africa 28.4] 28.428.4| 28.7 | 29.1] 29.7 | 30.4] 30.8 29.2
52 Greece 29.4 28[729.4]| 29.6 | 30.4] 30.8 | 31.5 32.1 30.2
53 Mexico 29.4| 30.130.3| 30.2 | 30.4] 30.7 | 31.2 - 30.3
54 Malaysia 30.3] 31.130.5| 30.8 | 30.9 31.3| 31.6| - 30.9
55 Lithuania 30.1] 30.830.8| 31.0 | 31.7] 31.9 | 32.7] 33.2 315
56 Lao PDR 30.4] 30.631.1| 31.4 | 31.8/ 32.2 | 32.9 - 31.5
57 Lesotho 30.9 31.331.6| 31.7 | 31.7| 32.4| 32.7| 34.0 32.0
58 Dominican Republic 31.8 32{131.4| 31.6 | 32.0] 32.0 | 33.0] 32.9 32.1
59 Namibia 31.0] 31.431.4| 31.8| 32.2 33.8| 33.9] - 32.2
60 Venezuela, RB 33.8 33|@3.6] 32.0 | 30.1] 31.9 | 33.5 - 32.6
61 Turkey 31.5| 32.131.3] 32.2 | 33.0] 33.8| 34.7] 355 33.0
62 Cameroon 32.0 32/832.8| 33.1| 33.3] 33.7 | 34.1] - 33.1
63 Botswana 33.4 33433.3| 33.3| 33.8 34.3| 344 - 33.7
64 Albania - - - 33.2] 33.633.9| 343 35.1 34.0
65 Croatia 32.9] 33.433.8| 34.6 | 34.7) 35.0 | 35.8 36.2 34.6
66 Lebanon 34.5 34.134.0| 34.4 | 34.7] 35.3 | 35.5 35.2 34.7
67 Trinidad and Tobago - 34{133.6 | 34.5] 34.7 | 35.2] 36.2 34.7
68 Kenya 34.5| 34.8334.8| 34.0 | 33.7| 34.8 | 36.1] 37.6 35.0
69 Fiji 34.5]| 33.6 34.2| 35.2| 35.2/ 359 36.3 - 35.0
70 Bangladesh 35.0 35/@5.8] 35.1 | 35.0] 35.0 | 35.7] - 35.3
71 Egypt, Arab Rep. 35.1 35{135.0] 34.4 | 35.0] 35.3 | 36.0] 36.9 35.3
72 Ecuador 34.2 34.4345| 35.1| 35.6 36.6 | 37.9 - 35.5
73 Algeria 34.0] 34.134.3| 34.7| 35.9 36.4 | 37.4] 37.3 35.5
74 Romania 34.8 34.435.2| 35.9 | 36.1] 37.5| 38.4] 39.2 36.4
75 Papua New Guinea 371 36.1- - - - - - 36.6
76 Nepal 36.5| 36.836.9| 36.7 | 37.1] 37.0 | 37.5 37.7 37.0
77 Morocco 36.1] 36.437.0] 37.2 | 37.7| 38.3 | 37.4] - 37.2
78 Pakistan 36.4 36,836.4| 36.5| 37.2] 38.0| 38.1 38.9 37.3
79 Cape Verde - - - - - - 36)8 37.9 37.4
80 Jamaica 36.9 36/436.7| 36.6 | 38.0] 38.4 | 38.9] 39.5 37.6
81 Madagascar 38.9 39/610.0| 34.8 | 36.3] 38.2| 39.2] - 38.2
82 Bulgaria 36.6] 36.937.4| 37.9 | 38.2] 38.7 | 39.9] 40.4 38.3
83 Malawi 39.9| 40.338.7| 37.2 | 37.8 38.6 | 38.7 - 38.7
84 Tunisia 38.3] 38.438.8| 38.5| 39.1] 39.6 | 40.3] 40.8 39.2
85 Brazil 38.8| 39.§39.8| 39.7 | 39.5 40.3| 40.8 - 39.8
86 Guinea 38.9 39.339.6| 39.8 | 40.1] 40.5]| 41.00 - 39.9
87 Estonia - 38.438.8| 39.2 | 39.8] 40.1 | 41.7| 42.4 40.0
88 Colombia 38.7] 39.139.2] 39.1 | 39.8 40.8 | 41.8] 43.2 40.2
89 Ethiopia 40.4] 40.8341.1| 40.5| 40.0{ 41.8 | 43.1] - 41.0
90 Paraguay 41.2 39|840.6| 39.8 | 41.0 41.6 | 41.9 433 41.1
91 Latvia 39.4| 39.940.3| 40.7 | 41.5 41.7 | 42.8] 43.5 41.2
92 Burkina Faso 415 41/441.1| 41.0 | 41.8] 41.7 | 42.1 - 41.5
93 Cote d'lvoire 44.69 43.p42.2| 41.0| 40.8] 41.0| 40.9 40.1 41.7
94 Kyrgyz Republic 41.0 41.p41.6| 41.9 | 42.3] 42.7| 43.1] 435 42.2
95 Ghana 41.9 41.042.2| 42.3 | 42.8| 43.0 | 45.00 - 42.7
96 Sierra Leone 41.3 42|82.7]| 43.4 | 43.8] 44.1 - - 42.9
97 Uganda 42.0 43.143.5| 43.1 | 43.7) 43.4 | 43.7| 44.8 43.4
98 Mali 42.2| 42.343.8| 44.2 | 44.2] 43.9 | 43.8] 44.0 43.6
99 Tajikistan 42.6] 43.243.5| 44.1 | 44.7| 45.1 - - 43.9
100 Kazakhstan 43.1 43|2A43.7| 44.0 | 44.7| 455 | 46.2] 47.2 44.7
101 Philippines 42.5 43.343.6| 44.3 | 45.0 45.4 | 46.7] 473 44.8
102 Sri Lanka 44.0 44.644.4| 45.1 | 45.6| 45.6 | 46.1] 45.5 45.1
103 Senegal 45.2 45|146.1| - - - - - 455
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104 Nicaragua 44.6 45/245.4| 45.2 | 45.5| 45.9 | 46.6] 46.7 45.7
105 El Salvador 45.9 46/346.5| 46.7 | 47.4| 475 | 48.2] 48.8 47.2
106 Zambia 46.6) 47.147.6| 47.5| 47.9] 47.8 | 48.9] 49.8 47.9
107 Chad 46.0 46.p47.0| 47.1 | 48.0] 51.4 | 50.6] - 48.0
108 Central African Republic - -| 50/549.8 | 47.3| 47.2 | 46.9] - 48.3
109 Russian Federation 45/4 4647.5| 48.6 | 49.7| 50.4 | 51.4] 51.7 48.9
110 Benin 48.0] 48.948.9| 48.8 | 49.1] 49.1 | 49.8 - 49.0
111 Congo, Rep. 46.6 48/28.9| 49.6 | 49.9| 50.5 | 51.8 - 49.4
112 Honduras 48.6 49/649.2| 49.3 | 50.0| 50.7 | 51.4] - 49.9
113 Uruguay 51.8 51.150.9| 48.8 | 48.9] 51.7 | 53.9 54.5 51.4
114 Guatemala 51.7 51{%0.6| 51.2 | 51.7| 52.1 | 53.0] 53.9 52.0
115 Ukraine 51.8| 52.252.8| 53.3 | 53.9| 55.0 | 56.6| 57.5 54.1
116 Thailand 52.00 52.p52.7| 53.7 | 55.2| 55.5 | 56.0] 56.4 54.3
117 Tanzania 57.6 58/%8.9| 59.8 | 60.0] 60.9 | 61.5 - 59.6
118 Peru 59.8 59.p59.6| 61.5| 61.7| 62.6 | 62.8] 63.7 61.5
119 Bolivia 67.0| 67.166.8| 66.3 | 66.1] 67.0 | 70.4] 71.5 67.8
120 Georgia 66.6 67.367.7| 68.0 | 69.0] 69.2 | 70.2] 71.2 68.7
Time Average 31.21 31.431.5| 314 | 31.7| 32.2 | 32.6/ 32.0

Having estimated and calculated the size and tcérttie shadow economy according to 7
different MIMIC model specifications, we finally ogpared how much the different estimates
vary for each country given the different modelst this purpose, we calculated the range of
the estimates for each country, i.e. the differebegveen the maximum and the minimum
estimate. It turned out that the variation in eates is on average relatively low. However, in
the Russian Federation (between specificationsd3GgnZambia (between specifications 2
and 6), and the Ukraine (specifications 3 and &) rntaximum differences in the range are
5.6%, 4.2%, and 4.0%, respectively. These rathge ldifferences might be a consequence of
the parsimony of specification 6. Except for thegemptions, all models estimated predict
almost the same size of the shadow economy for eachtry. Calculating pairwise
correlations, we find that the correlation coe#itis are extremely high. For example,
between specifications 1 and 6 they are for allryyesbove 0.96; meaning that for each
country the predicted sizes of the shadow econorayabmost indistinguishable from each
other, regardless of the specification used fodigt®n. Between specifications 3 and 6 the
correlation coefficients are even higher and athve0.98. This allows us to add 11 countries
to our maximum sample estimation of 151 countriégctv are not included in specification 6
but for which we have calculated the size of thadshv economy using specification 1 and
3% These countries are: Mauritania, Mozambique, MyamnNiger, Nigeria, Panama,
Rwanda, Sudan, Swaziland, Togo (taken from tal8elB.and Moldova (taken from table
3.3.3). Appendix 4 presents alphabetically-ordesthdow economy estimates for 162
countries around the world.

We turn now to analyze our measurement estimatéiseo§hadow economy. First, a visual
quick check for normality (i.e. a Q-Q plot, Figutghints that the measure is normal and that
there are no overall outliers on the top, nor anldbttom of the distribution. A formal test for
normality (the Kolmogorov-Smirnov test, not presehtindicates that we cannot reject the
the null hypothesis of normality. Thus, we are aderit that our measure follows a normal
distribution.

30 The reason for this is that these specificatiolesbesed on a previous paper in which we usedgatisli
different set of countries (Schneider and Buehf920
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Figure 2. Q-Q Plot of the Informality Measure
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Second, we analyze the measurement estimates imnsedo do so we used the regions as
defined by the World Bank. The World Bank distirghes eight world regions. The mean,
median, minimum, maximum, standard deviation, amchimer of observations (countires) in
each region are presented in Table 3.3.8. The mediy region are ploted in Figure 3
(ordered from the highest at the top to the lova¢she bottom). The regional results are very
clear: Sub-Saharan Africa has the highest estinwdtdse shadow economy (with a median of
40.7), followed closely by Europe and Central A§i®.3), and Latin American and the
Carribean (40.1). At the bottom of the distributis@ find the OECD countries with an
average of 17.1. The table also shows that theréigr disparities within regions, which is
also shown in Figure 3. Finally Table 3.3.8 alsmveh that 8.7 is the lowest level of
informality for any country in the world (Switzerd, from Appendix 4), and the highest is
67.5 (Georgia, from Appendix 4).

Table 3.3.8. Average Informality by World Bank’s Regions

Region mean | median | min | max | sd | obs.
EAP East Asia and Pacific 33.3 33.3 13.4 | 53.0 | 13.8 | 13
ECA Europe and Central Asia 40.5 40.3 19.3 | 675|114 | 21
LAC | Latin America and the Caribbean | 42.1 40.1 20.1 | 67.2|12.4 | 23
MENA | Middle East and North Africa 28.5 310 |19.238.7| 83 | 10
OECD High Income OECD 17.1 16.1 8.7 |29.1| 58 | 25
OHIE Other High Income 23.9 240 |13.2 1389 7.4 | 16
SAS South Asia 34.0 357 |23.5|44.8| 6.8 7
SSA Sub-Saharan Africa 41.3 40.7 |23.3|59.0| 75 | 43
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Figure 3. Average Shadow Economy Measur e by Region
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New technology also allows us to present the infditjhnmeasurement country-by-country in
a world map view. Countries shown with darker celor Figure 4 indicate higher levels of
informality. Among them: Azerbaijan, Bolivia, Per®Ranama, Tanzania, and Zimbabwe.
Countries shown with ligther colors indicate coiedrwith lower levels of informality.
Among them: Austria, Japan, Luxembourg, Switzerlahe United States, and the United
Kingdom.
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Figure4. World View of Informality
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4 Summary and Conclusions

There are many obstacles to overcome when meadimngjze of the shadow economy and
when analyzing its consequences on the officiaheot. But, as this paper shows, some
progress can be made. We provide estimates ofizleeo$ the shadow economies for 162
countries over the period 1999 to 2006/2007 udwegMIMIC procedure for the econometric
estimation and a benchmarking procedure for cdliyahe estimated MIMIC into absolute
values of the size of the shadow economy. Some krewvledge/insights are gained with
respect to the size and trend of the shadow ecorérh§2 countried! leading to three main
conclusions:

* The first conclusion from these results is that all countries investigated the
shadow economy has reached a remarkably large size with an average value of
34.5% of official GDP. However, the average siz¢hef shadow economy of all of the
162 countries studied (developing, Eastern Euromeah Central Asian, and high-
income OECD countries) increased only modestly fr@8n7% of official GDP in
1999 to 35.5% of official GDP in 2007.

e« The second conclusion is thahadow economies are a complex phenomenon
present to a large extent in all type of economies (developing, transition, and highly
developed). People engage in shadow economic t@esiior a variety of reasons —
especially in response to government actions, maistbly, taxation and regulation.

* The third conclusion is that there aegional disparitiesin the level of informality,
but obvious regional clusters. At the top level of informality we find Sub-Sahar
Africa, and at the lowest level of informality wiad the OECD countries.

Considering these conclusions, it is obvious thaé @f the big challenges for every

government is to undertake efficient incentive-otéded policy measures in order to make
work less attractive in the shadow economy ands,ttmimake work in the official economy

more attractive. Successful implementation of spohcies may lead to a stabilization, or

even reduction, of the size of the shadow econ@fgourse, even after 20 years of intensive
research about the shadow economy, its size, gaasdsconsequences are still heatedly
debated in the literature indicating that furthesearch is necessary to improve our
understanding about the shadow economy.

31 n the appendix some critical discussion of these methods is given; they have well known weakesss
(compare also Pedersen (2003) and Feld and Schri2@ik)).
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5 Appendix 1. The Currency Demand Approach

The currency demand approach, which is also caled “indicator” approach, is a
macroeconomic method that uses various economic a@heér indicators containing
information about the development of the shadownent (over time), and leaves some
traces of the shadow economy. This approach wstsused by Cagan (1958), who calculated
a correlation of the currency demand and the taesgure (as one cause of the shadow
economy) for the United States over the period 1®19955. Twenty years later, Gutmann
(1977) used the same approach, but without anigtstat procedures. Cagan’s approach was
further developed by Tanzi (1980, 1983), who ecoetoically estimated a currency demand
function for the United States for the period 12@9980, in order to calculate the shadow
economy. His approach assumes that shadow (or ijidcensactions are undertaken in the
form of cash payments, so as to leave no observedaes for the authorities. An increase Iin
the size of the shadow economy will, thereforerease the demand for currency. To isolate
the resulting excess demand for currency, an emuétr currency demand is econometrically
estimated over time. All conventional possible dast such as the development of income,
payment habits, interest rates, and so on, areattea for. Additionally, variables such as the
direct and indirect tax burden, government regafgtand the complexity of the tax system
(which are assumed to be the major factors cayssople to work in the shadow economy),
are included in the estimation equation. The basgression equation for the currency
demand, proposed by Tanzi (1983), is the following:

IN(C/ M) =Bo+B1In(L+TWY+B2In(WS/Y)Y+B3In R +B4In (Y/Nx+u
with [31>0,[32>0,83<O,B4>0
where:

In denotes natural logarithms, C /N6 the ratio of cash holdings to current and depos
accounts, TW is a weighted average tax rate (txypchanges in the size of the shadow
economy), WS/Y is a proportion of wages and sadaiie national income (to capture

changing payment and money holding patterns), tRadnterest paid on savings deposits (to
capture the opportunity cost of holding cash), ¥fd is per capita incom&.

Any excess increase in currency, or the amount plaged by the conventional or normal
factors (mentioned above) is, then, attributedni® rising tax burden and the other reasons
leading people to work in the shadow economy. lagdor the size and trend of the shadow
economy can be calculated, in a first step, by @mpg the difference between the
development of currency when the direct and indireax burden (and government
regulations) are held at their lowest value, areldbvelopment of currency with the current
(much higher) burden of taxation and governmentileggpns. Assuming in a second step the
same velocity for currency used in the shadow eegnas for legal M1 in the official
economy, the size of the shadow can be computed@ngared to the official GDP.

32 The estimation of such a currency demand equdtamnbeen criticized by Thomas (1999) but part &f th
criticism has been considered by the work of GilE299a,b) and Bhattacharyya (1999), who both usdattest
econometric techniques.
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The currency demand approach is one of the mostmamiy-used approaches. It has been
applied to many OECD countrié$,but has, nevertheless, been criticized on various
grounds®* The most commonly raised objections to this metred

(1) Not all transactions in the shadow economy are jpaidash. Isachsen and Strom
(1985) used the survey method to find out that anvidy, in 1980, roughly 80% of all
transactions in the hidden sector were paid in .casle size of the total shadow
economy (including barter) may thus be even latigan previously estimated.

(i) Most studies consider only one particular factbe tax burden, as a cause of the
shadow economy. But others (such as the impacegilation, taxpayers’ attitudes
toward the state, “tax morality”, and so on) ar¢ cansidered, because reliable data
for most countries are not available. If, as seékety, these other factors also have
an impact on the extent of the hidden economyjghiragain be higher than reported
in most studied?

(i)  As discussed by Garcia (1978), Park (1979), andeF€1996), increases in currency
demand deposits are due largely to a slowdown imathel deposits rather than to an
increase in currency caused by activities in theelv economy, at least in the case of
the United States.

(iv)  Blades (1982) and Feige (1986, 1996), criticizezl'arstudies on the grounds that the
US dollar is used as an international currencytebud, Tanzi should have considered
(and controlled) the presence of US dollars, whick used as an international
currency and are held in cash abrdaMoreover, Frey and Pommerehne (1984) and
Thom%s (1986, 1992, 1999) claim that Tanzi’'s patamestimates are not very
stable’

v) Most studies assume the same velocity of moneyoih bypes of economies. As
argued by Hill and Kabir (1996) for Canada and bipvwand (1984) for the
Scandinavian countries, there is already consideratcertainty about the velocity of
money in the official economy, and the velocitynebney in the hidden sector is even
more difficult to estimate. Without knowledge abadle velocity of currency in the
shadow economy, one has to accept the assumpti@gwél” money velocity in both
sectors.

33 See Karmann (1986 and 1990), Schneider (1997, 198836), Johnson, Kaufmann, and Zoido-Lobaton
g}1998a), and Williams and Windebank (1995).

See Thomas (1992, 1999); Feige (1986); Pozo (1¥&jersen (2003) and Ahumada et al. (2004); Janisch
and Briimmerhof (2005); and Breusch (2005a,b).
% 0one (weak) justification for the use of only th& tariable is that this variable has by far thesgrest impact
on the size of the shadow economy in the studiesvkrio the authors. The only exception is the stoglyrey
and Weck-Hannemann (1984) where the variable 'faxdrality” has a quantitatively larger and statsty
stronger influence than the direct tax share inrttoglel approach. In the study of Pommerehne andesabr
(1985), for the U.S., besides various tax measula&s, for regulation, tax immorality, minimum wagdes are
available, the tax variable has a dominating infikeeand contributes roughly 60-70% of the sizehefghadow
economy. See also Zilberfarb (1986).
36 |n another study by Tanzi (1982, esp. pp. 110-He)kxplicitly deals with this criticism. A very redul
investigation of the amount of US dollars used abrand in the shadow economy and to "classicatheri
activities has been undertaken by Rogoff (1998)p whncludes that large denomination bills are ttagom
driving force for the growth of the shadow econoand classical crime activities are due largelyeaduced
transactions costs.
37 However in studies for European countries Kirclsgaer (1983, 1984) and Schneider (1986) reach the
conclusion that the estimation results for Germd@sgnmark, Norway and Sweden are quite robust wisargu
the currency demand method. Hill and Kabir (1996) for Canada that the rise of the shadow econeanigs
with respect to the tax variable used; they coreliwehen the theoretically best tax rates are seteahd a range
of plausible velocity values is used, this methstineates underground economic growth between 1964 a
1995 at between 3 and 11 percent of GDP.” (Hill Kafdir [1996, p. 1553]).
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(vi)  Ahumada, Alvaredo, Canavese A., and P. Canaves®l) Zhow that the currency
approach, together with the assumption of equanrevelocity of money in both the
reported and the hidden transaction is only coiifébe income elasticity is 1. As this
IS not the case for most countries, the calculdt@asto be corrected.

(vii)  Finally, the assumption of no shadow economy inagsebyear is open to criticism.
Relaxing this assumption would again imply an uglhadjustment of the size of the
shadow economy.
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5 Appendix 2. Variable Definitions and Data Sources

BUSINESS FREEDOM: Subcomponent of the Economic Freedom Index. Itswmes the
time and efforts of business activity. It rangesnirO to 100, where 0 = least business
freedom, and 100 = maximum business freedom.

Source: Heritage Foundation.

ECONOMIC FREEDOM: Economic Freedom Index. It ranges from 0 to MBere O =
least economic freedom, and 100 = maximum econfmegclom.
Source: Heritage Foundation.

FISCAL FREEDOM: Subcomponent of the Economic Freedom Index. dsuees the fiscal
burden in an economy, i.e., top tax rates on imgial and corporate income. It ranges from O
to 100, where 0 = least fiscal freedom, and 100aximum degree of fiscal freedom.

Source: Heritage Foundation.

CURRENCY: MO over M1. It corresponds to the currency owdstie banks (MO) as a
proportion of M1.

Source: International Monetary Fund.

In specification 4 and 5 we use currency over M@alige of higher data availability.

Source: ECB.

LABOR FORCE PARTICIPATION RATE: It corresponds to the labor force participation
rate, total (% of total population). Labor forcertpapation rate is the proportion of the
population that is economically active: all peoplao supply labor for the production of
goods and services during a specified period.

Source: International Labor Organization, Estimaaesl Projections of the Economically
Active Population database. The data for Taiwann&lwas obtained from the Taiwan’s
Statistical Office website.

GDP PER CAPITA (PPP): It corresponds to the GDP per capita based ochpsimg power
parity (PPP), (constant 2005 international $). GEFP is gross domestic product converted
to international dollars using purchasing powertpamates. An international dollar has the
same purchasing power over GDP as the U.S. doHarih the United States. GDP at
purchaser's prices is the sum of gross value atgeall resident producers in the economy
plus any product taxes and minus any subsidiesohided in the value of the products. It is
calculated without making deductions for depreoiatof fabricated assets or for depletion
and degradation of natural resources. Data arenatant 2005 international dollars.

Source: World Bank, International Comparison Progdatabase.

UNEMPLOYMENT RATE: Unemployment, total (% of total labor force). Wm@oyment
refers to the share of the labor force that is ewithwork but available for and seeking
employment. Definitions of labor force and unemphayt differ by country.

Source: International Labor Organization, Key ladocs of the Labor Market database.
Given that this data set contains many missingeslthe source was complemented with
data from the PRS Group and also with data fromespational statistical offices’ websites,
and also from the World Bank’s Development Dataf&iten.

UNEMPLOYMENT RATE ESTIMATED: In spite of all the efforts to fill in the gapsamy
missing values still remained. To fill them up,teustural model of the determinants of the
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unemployment rate was estimated. In this modeti#pgendent variable is the unemployment
rate and the predictors are:

- The employment rate of the female population #ratl5 years or older

- The employment rate of the male population thatl® years of older

- The female labor force participation rate

- The male labor force participation rate

- The proportion of the population 15-64 that isméde

- The proportion of the population 15-64 that idena

- The GDP growth rate of the previous period

- And the regression also included country fixde et

The predictors were selected so that they woultklgant to explain the unemployment rate,
but also that they would be available for mosthef tountries in the sample. The model had
an excellent predictive power. Using this model saene up with unemployment estimates
for some of the missing unemployment rates.

SIZE OF GOVERNMENT: General government final consumption expendit(¥e of
GDP). General government final consumption expenelitformerly general government
consumption) includes all government current expgares for purchases of goods and
services (including compensation of employees)lsib includes most expenditure on national
defense and security, but excludes government amyjliexpenditures that are part of
government capital formation.

Source: United Nations  Statistical Database. Ab&la on line at
http://unstats.un.org/unsd/snaama/dnllist.abpe data for Taiwan, China comes from the
World Bank’s Development Data Platform.

SHARE OF DIRECT TAXES: Direct taxes as a proportion of total overallaion.
Source: World Bank and Penn World Table (PWT 6.2).

REGULATORY QUALITY: Regulatory Quality. It includes measures of ith@dence of
market-unfriendly policies such as price contralsmadequate bank supervision, as well as
perceptions of the burdens imposed by excessivudatgn in areas such as foreign trade and
business developmenthe scores of this index lie between -2.5 and %Bh higher scores
corresponding to better outcomes.

Source: Worldwide Governance Indicators: 1996-2009rld Bank. Available on line at:
web.worldbank.org.

GOVERNMENT EFFECTIVENESS: Government effectivenesk.capturres perceptions of
the quality of public services, the quality of ttigil service and the degree of its independenomfr
political pressures, the quality of policy formudet and implementation, and the credibility of the
government's commitment to such policies. The scofethis index lie between -2.5 and 2.5, with
higher scores corresponding to better outcomes.

Source: Worldwide Governance Indicators: 1996-2009rld Bank. Available on line at:
web.worldbank.org.

INFLATION RATE: Inflation, GDP deflator (annual %). Inflation aseasured by the
annual growth rate of the GDP implicit deflator sisothe rate of price change in the
economy as a whole. The GDP implicit deflator is thtio of GDP in current local currency
to GDP in constant local currency. Source: Unitedidhs Statistical Database. Available on
line at http://unstats.un.org/unsd/snaama/dnligt.a

OPENNESS: It corresponds to trade (% of GDP). Trade issima of exports and imports of
goods and services measured as a share of grogstioproduct.
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Source: United Nations Statistical Database. Abkéla on line at
http://unstats.un.org/unsd/snaama/dnllist.asp.

TOTAL POPULATION AGES 15 TO 64: It corresponds to total population ages 15-64.
Source: World Bank staff estimates from variousreesi including census reports, the United
Nations Population Division's World Population Rrests, national statistical offices,
household surveys conducted by national agencies,Macro International. For Taiwan,
China the data comes from the National Statis@féite.

POPULATION TOTAL: Population, total. Total population is based te e facto
definition of population, which counts all residemegardless of legal status or citizenship--
except for refugees not permanently settled in dbentry of asylum, who are generally
considered part of the population of their courdfyorigin. The values shown are midyear
estimates.

Source: World Bank staff estimates from variousreesi including census reports, the United
Nations Population Division's World Population Rrests, national statistical offices,
household surveys conducted by national agenaielsiViacro International.

TOTAL LABOR FORCE: Labor force, total. Total labor force compriseople ages 15
and older who meet the International Labor Orgdiomadefinition of the economically
active population: all people who supply laborttee production of goods and services during
a specified period. It includes both the employed ahe unemployed. While national
practices vary in the treatment of such groupshasatmed forces and seasonal or part-time
workers, in general the labor force includes theeat forces, the unemployed and first-time
job-seekers, but excludes homemakers and othericurgaaegivers and workers in the
informal sector. Source: International Labor Orgation, using World Bank population
estimates.
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5 Appendix 3. Descriptive Statistics

Standard
Variable M ean Deviation Min M ax
Specification 1
SIZE OF GOVERNMENT 14.47 6.41 2.95 59.65
FISCAL FREEDOM 81.28 9.81 32.56 100.00
BUSINESS FREEDOM 43.11 17.73 10.00 94.58
UNEMPLOYMENT RATE 12.43 9.51 0.00 64.07
GDP PER CAPITA 6383.75 8243.83 319.38 51586.2
GROWTH RATE OF GDP PER CAPITA 2.19 3.94 -30.03 2.0
LABOR FORCE PARTICIPATION RATE 67.46 10.37 43.90 .40
CURRENCY (MO OVER M1) 44.00 16.91 1.20 92.99
Specification 2
SIZE OF GOVERNMENT 14.22 5.57 3.59 44.61
SHARE OF DIRECT TAXATION 26.79 13.76 2.44 82.40
FISCAL FREEDOM 82.55 9.03 52.91 100.00
BUSINESS FREEDOM 44.67 17.75 10.00 94.58
UNEMPLOYMENT RATE 11.51 8.04 0.00 39.70
GDP PER CAPITA 6806.64 8374.87 319.38 48810.2
GROWTH RATE OF GDP PER CAPITA 2.31 3.64 -17.61 6.2
LABOR FORCE PARTICIPATION RATE 66.87 10.26 44.00 .20
CURRENCY (MO OVER M1) 43.74 17.65 1.20 92.99
Specification 3
SIZE OF GOVERNMENT 17.82 4.26 8.54 26.80
FISCAL FREEDOM 80.61 9.47 41.00 96.04
ECONOMIC FREEDOM 57.83 8.96 33.71 79.51
UNEMPLOYMENT RATE 11.80 6.45 1.00 40.00
OPENNESS 95.97 34.58 29.45 199.68
INFLATION 29.22 99.08 -0.92 953.46
GROWTH RATE OF GDP PER CAPITA 4.67 4.83 -22.55 3.6
GROWTH RATE OF LABOR FORCE 0.00 0.02 -0.14 0.07
CURRENCY (MO OVER M1) 48.26 18.06 16.27 90.82
Specification 4
TOTAL TAX BURDEN 35.96 7.76 16.57 51.79
FISCAL FREEDOM 70.76 9.03 51.12 88.10
BUSINESS FREEDOM 64.92 16.60 30.00 97.96
UNEMPLOYMENT RATE 6.28 2.98 2.04 21.96
GDP PER CAPITA 28412.90 9397.76 7273.22 75597 4
REGULATORY QUALITY 1.34 0.41 0.32 2.01
LABOR FORCE PARTICIPATION RATE 72.28 6.31 58.30 BQ.
CURRENCY (MO OVER M2) 5.37 3.11 0.28 14.98
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Standard

Variable Mean Deviation Min M ax
Specification 5

TOTAL TAX BURDEN 37.18 7.15 17.34 51.79
UNEMPLOYMENT RATE 6.51 3.20 1.80 21.96
REGULATORY QUALTIY 1.39 0.37 0.33 2.01
GDP PER CAPITA 30988.48 8732.90 11485.83 72783.1
LABOR FORCE PARTICIPATION RATE 72.30 6.36 58.30 80.
CURRENCY (M0 OVER M2) 5.19 2.84 0.34 14.87
Specification 6

SIZE OF GOVERNMENT 15.20 7.09 2.86 75.40
GDP PER CAPITA 9386.87 11276.40 101.00 66597.7
UNEMPLOYMENT RATE 9.02 6.35 0.00 39.15
GOVERNMENT EFFECTIVENESS -0.09 0.90 -2.51 2.64
GROWTH RATE OF GDP PER CAPITA 2.83 4.29 -33.07 a5.1
LABOR FORCE PARTICIPATION RATE 68.48 9.48 44.00 0.
CURRENCY (M0 OVER M1) 42.01 19.62 0.00 97.93
Specification 7

SIZE OF GOVERNMENT 14.66 5.94 3.19 38.09
SHARE OF DIRECT TAXATION 29.71 17.20 2.44 92.00
FISCAL FREEDOM 81.48 9.45 50.29 100.00
BUSINESS FREEDOM 48.01 18.75 10.00 100.00
UNEMPLOYMENT RATE 8.81 5.72 0.00 39.15
GDP PER CAPITA 10361.04 10986.63 340.18 48810.2
GOVERNMENT EFFECTIVENESS 0.12 0.90 -1.59 2.64
GROWTH RATE OF GDP PER CAPITA 2.81 3.65 -17.15 16.2
GROWTH RATE OF LABOR FORCE 0.02 0.02 -0.14 0.11
CURRENCY (M0 OVER M1) 40.84 18.93 0.02 90.82
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5 Appendix 4. Listing of 162 Countries in Alphabetical Order

Years Country
No. Country 1999 | 2000 20012002| 2003 | 2004 2005 | 2006 2007 | Average
1 Albania 34.9| 353 35.35.9| 36.2| 36.7| 36.9 | 37.3] 37.7 36.3
2 Algeria 34 | 34.1] 34.4349| 35.8| 36.6 37.3 | 37.3 37.1 35.7
3 Angola 41.6| 41.6| 41.p42.8| 43 | 43.1] 45 | 45.9| 47.6 43.6
4 Argentina 25.6| 254 24[723.3| 24.4| 25.3] 26.1 | 27| 27.8 25.5
5 Armenia 46 | 46.3] 47.248.1| 48.8 | 49.1] 50 | 50.7| 51.7 48.7
6 Australia 14.2| 143 14314.4| 147 | 14.8] 14.8 | 14.9) 15 14.6
7 Austria 9.6 98| 9.9 9.4 98 98 98 10 101 9.9
8 Azerbaijan 60.2| 60.6 60/%61.2| 62.2 | 62.7| 64.7 | 67.6| 69.6 63.3
9 Bahamas, The 26.1 262 26 26 255 2526.8| 26.2] 26.2 25.9
10 Bahrain 18.2| 184 18/618.8| 19 | 19.3| 19.7 - - 18.9
11 Bangladesh 352 35p 35.855| 35.6| 35.7 36 | 36.7] 37 35.9
12 Belarus 479 48.1 48|{A8.6| 49.2 | 50.1) 51.1 | 52.1] 53 49.8
13 Belgium 21.7| 22.2 22.322.4| 22.4 | 22.6| 22.6 | 22.9] 23.1 22.5
14 Belize 42,4 43.8 4444.2| 45.2 | 455 454 | 459 45.6 447
15 Benin 48.5| 49.4 4950 | 50.2| 50.1 49.8| 50| 50.4 49.8
16 Bhutan 29.2| 29.4 29/629.7| 30.1 | 30.1] 30.5 | 30.6| 31.1 30.0
17 Bolivia 67.2| 67.1] 66.666.5| 66.5| 67.3] 69.9 | 71.3] 70.7 68.1
18 Bosnia & Herzegovina 33.9 34/]1 34.24.3| 34.7| 34.6/ 35 | 35.3] 35.4 34.6
19 Botswana 33| 334 33|833.5| 33.8| 34| 341 345 34.8 33.9
20 Brazil 38.8| 39.8 39.y39.7| 40 | 40.9| 41.1| 41.8 43 40.5
21 Brunei Darussalam 308 31j1 31.82 | 32.3| 31| 30.4 314 31 31.2
22 Bulgaria 36.5| 369 37237.7| 38.3| 39| 39.7/ 404 41.2 38.5
23 Burkina Faso 415 414 41181.4| 42.4 | 42.7| 43 43 | 431 42.2
24 Burundi 40.4) 40| 39.8 40 | 39.8| 39.84 39.7 | 39.8 39.8 39.9
25 Cambodia 49.8 50.1 50/60.2| 51 | 51.4| 52.4 | 53.4] 54.2 51.5
26 Cameroon 323 328 33334| 33.9| 34| 339 34.2 34.2 33.5
27 Canada 15.7 16| 16|16.2| 16.3 | 16.4) 16.5| 16.6] 16.6 16.3
28 Cape Verde 357 36l 36.36.3| 36.5| 36.4 36.8| 38| 38.7 36.8
29 Central African Republic 51.5 517 51.80.1| 46.9 | 46.5 46.9 | 48.1| 48.9 49.1
30 Chad 46.6) 46.2 46/HU7.4| 484 | 51.2 51.6 | 51| 50.5 48.9
31 Chile 19.7] 19.8 20 20 202 20.20.7| 20.9 21.1 20.3
32 China 13| 13.1 13.p13.3| 134 | 13.6| 13.7| 14| 143 13.5
33 Colombia 38.8) 39.1 39/339.4| 40.4 | 41.2] 42.3 | 43.4] 45.1 41.0
34 Comoros 40| 39.6 40/241.6| 41.7 | 40.2] 41.3 | 40.9] 39.8 40.6
35 Congo, Dem. Rep. 48.8 44 A47.87.9| 49 | 49.2| 49.3 | 49.3] 49.4 48.7
36 Congo, Rep. 46.8 48.p 49.29.7| 49.7 | 50.3] 51.9 | 53.3] 52 50.1
37 Costa Rica 26.3 262 26 26 263 2656.8| 27.4 28.3 26.6
38 Céte d'lvoire 44.9 43.2 42|141 | 40.5| 40.4 40.2 | 39.7| 39.6 41.3
39 Croatia 33| 334 33634.2| 34.7| 35.2/ 35,5| 36| 36.5 34.7
40 Cyprus 28.3] 28.1 29(29.6| 29.2 | 29.3| 29.7 | 30.1] 30.8 29.4
41 Czech Republic 189 190 19.39.4| 19.5| 19.8| 20.4 | 20.9| 21.2 19.8
42 Denmark 17.77 18 18 18 1§ 18.28.4 | 18,91 19 18.2
43 Dominican Republic 31.8 321 31.82.1| 32.1| 31.8] 32.5 | 33.2| 33.6 32.3
44 Ecuador 34.7 34.4 35/85.6| 36.1 | 37.4/ 38.3 | 38.7| 38.8 36.6
45 Egypt, Arab Rep. 347 35/l 36 34.84.8| 35.2 354 | 36.1] 37 35.3
46 El Salvador 46.1 46.3 46(447 | 47.4| 47.4 48 | 48.7| 49.5 47.4
47 Equatorial Guinea 33| 32 33.34.1| 34.4| 349 35.1| 35| 355 34.3
48 Eritrea 42.6] 40.3 41.241.3| 40.3 | 40 40 | 39.4 39.2 40.5
49 Estonia - 38.4 38.839.3| 40 | 40.3| 41.1| 41.9 42.3 40.3
50 Ethiopia 39.9] 40.3 41241 | 40.5| 42| 43.1] 44.5 45.7 42.0
51 Fiji 34.3| 33.6| 33.934.6| 34.7 | 35.3| 35.8 | 36.2| 34.6 34.8
52 Finland 17.8| 18.1 18/318.4| 18.5| 18.6 18.8 | 19.1] 19.2 18.5
53 France 14,94 152 15(45.3| 15.4 | 15,5 15.6 | 15.6| 15.7 15.4
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54 Gabon 49.9 48| 48]748.4| 485 | 48| 48.3] 48| 48.8 48.5
55 Gambia, The 441 451 45.83.1| 44.8 | 46.4] 46.6 | 47.8] 49.3 45.9
56 Georgia 66.20 67.3 67/467.4| 68.7| 69.2] 69.5| 71.1] 725 68.8
57 Germany 15.6 16/ 16J116 | 15.8| 159 16 | 16.4| 16.7 16.1
58 Ghana 41.8 419 42 422425 | 42.9] 44.3 | 45.3] 45.6 43.2
59 Greece 28,9 28.Y 2929.4| 30 | 30.4| 306 | 31 31 29.9
60 Guatemala 514 51p 51.41.8| 52.3 | 52.5 52.7 | 53.9] 55 52.5
61 Guinea 39.5 39.6 39(910.4| 40.4 | 40.6| 40.8 | 40.3] 40 40.2
62 Guinea-Bissau 388 39/ 39.88.5| 37.7| 37.3 37.5| 37.7] 37.6 38.3
63 Guyana 33.8 33.6 33|83.5| 33.3| 33.8 33 | 33.4 333 33.5
64 Haiti 56 | 55.4| 54.7154.3| 54.4 | 53.4) 53.7 | 53.8] 53.7 54.4
65 Honduras 48.9 49.6 4949.6] 50.3 | 50.9] 52 | 53.1] 54.2 50.9
66 Hong Kong, China 16.2 16.p 16.86.6| 16.8| 17.3| 17.7 | 18.2 18.6 17.2
67 Hungary 24.8] 25.1 25/425.7| 25.8 | 26.1] 26.2 | 26.5 26.4 25.8
68 Iceland 15.8) 159 16 158159 16.3] 16.7 | 16.7| 16.8 16.2
69 India 23 | 23.1) 23.423.6] 24 | 24.2] 245 | 25 25.6 24.0
70 Indonesia 19.1 194 19/49.5| 19.7| 20| 20.2| 20.5 20.9 19.9
71 Iran, Islamic Rep. 18.7 18 18.89.1| 19.6 | 19.9 19.7 | 20.1] 20.5 19.5
72 Ireland 15,7/ 159 15/9159| 158 | 16| 16.2] 16.3 164 16.0
73 Israel 21.2] 219 21)621.1| 21.2 | 21.7] 22 | 22.6] 23 21.8
74 Italy 26.5| 27.1] 27.527.4| 27.2 | 27.2] 27.1 | 27.3] 27.4 27.2
75 Jamaica 364 36.4 36.66.6] 38.6 | 39.1 38.9 | 40.2] 405 38.1
76 Japan 11 11.2 11j211.1) 11.2 | 115 11.7 | 12 12.1 11.4
77 Jordan 19.4 19.4 19|619.9] 20.1 | 20.6]| 20.9 | 21.4] 21.7 20.3
78 Kazakhstan 42.6 43.2 43.94.5| 454 | 45.9] 46.7 | 47.7| 48.2 45.3
79 Kenya 35| 343 34.[/33.8]| 33.9| 349 36 | 37.7] 394 35.5
80 Korea, Rep. 260 275 27.28.1| 28.2 | 28.5 28.7| 29 29.4 28.2
81 Kuwait 20.1] 20.1] 19.919.9| 209 | 21.5 22.2 | 22.5 - 20.9
82 Kyrgyz Republic 41| 41.2 411641 | 41.9| 42.4 42.4 | 42.6] 43.6 42.0
83 Lao PDR 30.37 30.6 31 31]231.4| 31.8 32.3 | 32.8 33.2 31.6
84 Latvia 39.6] 39.9 40.440.9| 41.4 | 42| 42.7| 43.7 443 41.7
85 Lebanon 34.1 341 34/34.7| 35 | 35.9] 35.9 | 354 36.2 35.1
86 Lesotho 309 31.3 31|x31.6| 31.9| 32.5 32.4| 33.3] 33.8 32.1
87 Liberia 42.3| 43.20 43.p43.3| 41.6 | 41.2) 416 | 42| 423 42.3
88 Libyan Arab Jamabhiria 355 35/)1 35.86.5| 35.3| 36.4] 37.3 | 38.5 39.6 36.7
89 Lithuania 30.2] 30.3 30/7/31.2| 31.9| 32.2] 32.8 | 33.4] 34 31.9
90 Luxembourg 9.6 98, 98 98 98 98 99 10 10.2 9 9
91 Macao, China 129  13.0 13.23.4| 13.7| 14.2) 14.4 | 14.6] 153 13.9
92 Macedonia, FYR 349 35  34.85.1) 355 36.4| 36.9 | 37.7 38.8 36.2
93 Madagascar 39.1 396 40.84.7| 36 | 37.7] 38.5| 39.5 40.6 38.5
94 Malawi 40.7| 40.3] 38.836.5| 37.5| 38.3] 38.2 | 394 411 38.9
95 Malaysia 30.1] 31.1 30/630.7] 31 | 31.4| 31.7] 32.2| 32.6 31.3
96 Maldives 30.3] 303 304631.2| 314 31.8 31 | 313 321 31.1
97 Mali 42.1| 42.3| 43.844.4| 44.7| 44| 445 447 44.7 43.9
98 Malta 26.8| 271 26.p27 | 26.7| 26.1 26.9 | 27.2| 27.7 27.0
99 Mauritania 36.7, 36.1 36/236.4| 36.4 | 37.2] 37.9 | 40.8 - 37.2
100 Mauritius 229 231 23323.2| 235 | 23.8 23.8| 24| 243 23.5
101 Mexico 29.5| 30.1 30 29/929.7] 30.1 30.3] 31| 313 30.2
102 Moldova 44.6] 45.]] 46/145.8| 45.7 | 46.2| 46.8 | 46 - 45.8
103 Mongolia 185 184 18/518.8| 19.1 | 19.5 19.8 | 20.1] 20.5 19.2
104 Morocco 36.3 364 37)137.3| 37.8 | 38.7] 37.9 | 39.8 39.8 37.9
105 Mozambique 39.5 40.8 40.20.8| 40.8 | 409 416 | 42 - 40.8
106 Myanmar 53.60 52.6 53|/H4.5| 56.3 | 56.2| 57.4 - - 54.9
107 Namibia 314 314 31)631.5] 32.2 | 33.1] 33.3 | 34.1] 344 32.6
108 Nepal 36.4 36.8 36/96.5| 36.7 | 36.8/ 36.9 | 37.3] 375 36.9
109 Netherlands 12.9 13p 13113 | 129] 13 13 13 13.2 13.0
110 New Zealand 126 128 1B 13.23.4 | 13.6| 135 | 13.5 13.6 13.2
111 Nicaragua 441 452 4584.9| 454 | 46.2| 46.6 | 46.8] 47.2 45.8
112 Niger 4211 419 43 43]744.4| 43.2) 444 | 45.6] - 43.5
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113 Nigeria 578/ 579 58 58/259.5| 60.8| 62.1 | 62.9 - 59.7
114 Norway 19 19.1 19.p19.2| 19.2 | 19.7| 19.7 | 20 20.2 19.5
115 Oman 18.7) 18.9 19(319.3| 19.4 | 19.5| 19.8 | 20.2] - 19.4
116 Pakistan 36.6 36.8 36.86.8| 37.4 | 38.3| 38.8 | 39.8/ 40.1 37.9
117 Panama 63.4 64.1 63.63.1| 63.9| 64.7| 66.4 | 68.1] - 64.7
118 Papua New Guinea 36/7 36.1 3b36.1| 35.1| 35.2| 349 | 35.1| 35.7 35.5
119 Paraguay 41.8 39.8 39.89.5| 40.6 | 41.5 41.6 | 425 - 40.9
120 Peru 59.7/ 59.9 59/60.8| 61.2 | 61.9] 62.7 | 64.2| 66.3 61.8
121 Philippines 427 43.3 43|614.1| 44.7 | 45| 46.6| 47.2 48.4 45.1
122 Poland 278 27.6 27|@7.5| 27.7| 27.9 28.3 | 28.7| 29.1 28.0
123 Portugal 224 227 22|82.7| 22.4 | 22.3| 22.2 | 22.2| 225 22.5
124 Quatar - 17.8 175617.8| 17.3 | 19.4| 18.4 - - 18.0
125 Romania 344 344 35B54|36.1| 37| 37.3] 38.83 38.9 36.3
126 Russian Federation 451 4.1 47 4748.8 | 49.5 50.1 | 50.8) 52 48.6
127 Rwanda 40.1 40.3 40 4Q0.39.9| 40.4| 41.4 | 415 - 40.5
128 Saudi Arabia 18.1 184 18 17.88.5 | 19.1| 19.4 | 19.5 20 18.7
129 Senegal 452 451 45@5.1| 45.8 | 46.9] 47.8 | 47.8| 48.4 46.4
130 Sierra Leone 40.3 402 41.23.3| 43.8| 44.2| 443 | 45| 456 43.1
131 Singapore 12.9 13.0 1292.9| 13.1| 13.4| 13,5 | 13.8| 14 13.3
132 Slovak Republic 18.9 18 1P 19.29.5| 19.7| 20.2 | 20.6| 21.1 19.7
133 Slovenia 269 27.1 27/®27.6| 27.8| 28| 28.4| 28.9 295 28.0
134 Solomon Islands 35l 334 32319| 32.1| 33| 33.4| 33.6 34.2 33.2
135 South Africa 28.4 28.4 28{#8.8| 29 | 29.7| 30.4 | 30.9] 31.7 29.5
136 Spain 22.4 227 22/923 23 | 229 23 23 23.1 22.9
137 Sri Lanka 44 | 446 44645.1| 45.3 | 45.2| 45.7 | 46.2] 47 45.3
138 Sudan 34.1 - - - - - - - - 34.1
139 Suriname 39.9 39.8 40.30.8| 41.5| 429 43.3 | 43.9| 44.7 41.9
140 Swaziland 394 414 41\%1.8| 42.5| 42.7| 43.4 | 43.8] - 42.1
141 Sweden 18.9 19.2 19.39.4| 19.6 | 19.9] 19.8 | 20.2| 20.4 19.6
142 Switzerland 8.4 86 86 8K 8. 86 87 3.9 9.1 8.7
143 Syrian Arab Republic 19.8 19,3 19.49.5| 19.3 | 19.5/ 19.6 | 19.9] 20.1 19.5
144 Taiwan, China 251 254 25.25.4| 256 | 26| 26.2| 26.6 26.9 25.8
145 Tajikistan 429 43.2 43/543.8| 44.3 | 44.8) 45 | 45.3| 455 44.3
146 Tanzania 58 58.3 58/%9.7| 60.1 | 60.6/ 61.3 | 61.9] 63 60.2
147 Thailand 51.8f 52.6 52/%3.8| 55.1 | 55.8| 56.4 | 56.9| 57.2 54.7
148 Togo 35.8/ 35.1 34/835.7| 35.3| 35.2| 35.2 | 35.6| - 35.3
149 Trinidad and Tobago 341 34/4 3434.4| 35.4 | 35.7| 35.9 | 36.8| 37.3 35.4
150 Tunisia 38.1] 384 38/939 | 39.4| 39.9 40 | 40.9| 414 39.6
151 Turkey 31.5| 32.1] 311431.8| 32.4| 33.2| 34.2 | 34.7| 35.2 32.9
152 Uganda 427 43.1 43|N3.3| 43.7 | 43.8) 44 | 45.1| 45.8 43.9
153 Ukraine 51.7/ 522 53 53755 |55.9| 57 |57.5 58.1 54.9
154 United Arab Emirates 26.b 264 2%35.3| 265 | 27.5 28 | 29.4 - 26.9
155 United Kingdom 12. 12.7 12(82.8| 129 | 13 13 | 13.1 13.2 12.9
156 United States 8.6 8.7 87 86 87 88 89 |89 8.8
157 Uruguay 51.7/ 51.1 50/%8.2| 48.6 | 51.1] 53 | 53.7| 56 51.5
158 Venezuela, RB 33.4 33/ 33.31.7| 30.2 | 32.3] 33.7 | 35.3] 36.3 334
159 Vietham 15.4/ 15.6 15/7159| 16 | 16.1| 16.5| 16.6| 16.8 16.1
160 Yemen, Rep. 271 274 27.87.6| 27.7| 27.8/ 28.2| 28 28 27.7
161 Zambia 485 48.9 49)%9.7| 50.4 | 51.2| 51.7 | 53.1| 54.3 50.8
162 Zimbabwe 59.2 59.4 57|%6.1| 55.2 | 56.6| 56.8 | 56.6| 56.1 57.0
Time Average 33.7 33.8 33[8B3.9| 34.2| 34.6| 35.0 | 35.6| 35.5
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