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1 Introduction

As shadow economic activities are facts of lifeusweh the world, most societies attempt to
control these activities through various measuues s punishment, prosecution, economic
growth or education. Gathering information abowa é&xtent of the shadow economy, who is
engaged in underground activities, the frequencyheke activities, and the magnitude of
them, is crucial for making effective and efficies¢cisions regarding the allocations of a
country’s resources in this area. Unfortunatelys wery difficult to get accurate information
about shadow economy activities on the goods ahdrlanarket, because all individuals
engaged in these activities do not wish to be ifiedt Hence, doing research in this area can
be considered as a scientific passion for knowtegunknown.

Although substantial literatutexists on single aspects of the hidden or shadmmnamy and
comprehensive surveys have been written by Schneidd Enste (2000), and Feld and
Schneider (2009), the subject is still quite cownrsial as there are disagreements about the
definition of shadow economic activities, the edtiibon procedures and the use of their
estimates in economic analysis and policy asfekisvertheless, there are some indications
for an increase of the shadow economy around thedwbut little is known about the
development and the size of the shadow economiateweloping, Eastern European and
Central Asian (mostly the former transition cougsd, and high income OECD countries over
the period 1999 to 2007. This study is an attemmilltthis gap by using the same estimation
technique and almost the same data sample.

Hence, the goal of this paper is twofold: (i) talartake the challenging task of estimating the
shadow economy for 162 countries all over the woalad (ii) to provide some insights into
the main causes of the shadow economy. To our ledgel, such an attempt has not been
undertaken so far; hence, we provide a unique databf the size and trend of the shadow
economy for 162 countries over the period 19990072 This is an improvement compared to
previous work, because we successfully “createdinmue dataset and used the MIMIC
estimation method for all countries with the expligoal to have a comparable shadow
economy data set.

According to our analysis, the shadow economy lasltred a remarkably large size of an
average value of 34.5% of official GDP over 162 roies between 1999 and 2007. The

5 The literature about the "shadow”, “undergrountiiformal”, "second”, "cash-" or "parallel”, econoyis
increasing. Various topics, on how to measuradtcauses, its effect on the official economy aralyzed. See
for example, survey type publications by Frey andnmerehne (1984); Thomas (1992); Loayza (1996)pPoz
(1996); Lippert and Walker (1997); Schneider (1994894b, 1997, 1998a, 2003, 2005, 2007); Johnson,
Kaufmann, and Shleifer (1997), Johnson, Kaufmand Zoido-Lobaton (1998a, 1998b); Belev (2003);
Gerxhani (2004) and Pedersen (2003). For an ovsualley of the global evidence of the size of thadew
economy see Bajada and Schneider (2005), SchramdiEnste (2000, 2002) and Alm, Martinez and Scianei
2004), Kazemier (2005a), Enste and Schneider (2@0@l Feld and Schneider (2009).

Compare the different opinions of Tanzi (1999)piftas (1999), Giles (1999a,b) and Pedersen (2008), 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.gtherEU regions an estimation was done by Herw&chneider
and Tafenau (2009). Lately some first studies werdertaken to measure the size of the shadow egoasm
well as the "grey” or "shadow” labor force for urbaegions or states (e.g. California). Compare Eay.celli,
Pastor and Joassart (1999), Marcelli (2004), Ci2804), Williams (2004a, b, 2005a, b, 2006), Willmend
Windebank (1999, 2001a, b), Flaming, Haydamack, Jos$art (2005) and Alderslade, Talmage and Freeman
(2006), and Brueck, Haisten-DeNew and Zimmermag9g§2
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average size of the shadow economies in all ofet#2 countries (developing, Eastern
European and Central Asian and high income OECDitt@s) increased only modestly from
33.7% of official GDP in 1999 to 35.5% of offici@DP in 2007. Comparing the results
across the 7 different specifications we estimatedurns out that the variation in the
estimates is relatively low; across all countrig¥.models predict almost the same size of the
shadow economy for each country and that our esaié quite robust for most of the
countries over the period 1999 to 2007. Our redulther show that an increased burden of
taxation combined with (labor market) regulationsd ahe quality of public goods and
services as well as the state of the “official” momy are the driving forces of the shadow
economy. According to specification 7 — the empiriecnodel covering a broad set of
countries and all important driving forces of tiadow economy — reducing the tax burden is
the best policy measure to reduce the shadow ecpfaiowed by a lessening of fiscal and
business regulation. The estimated coefficientscatd that a unit improvement of these
driving forces reduce the shadow economy by 0.16G68 units, respectively. The relative
importance of these driving forces however chamgjgaificantly across different country
groups, as shown in the results section of ourmpape

The rest of the paper is organized as follows.eetien 2 we make an attempt to define the

shadow economy. The same section also includes Humoeetical considerations about the

reasons why it is increasing. Section 3 presergsetfonometric estimation results and the
calculation of the size of the shadow economy i @éuntries over the period 1996 to 2006

or 2007, depending on data availability. In secdora summary is given and some policy

conclusions are drawn. Finally, appendix 1 prest#mscurrency demand method approach;
appendix 2 presents the variable definitions ared data sources; appendix 3 presents the
descriptive statistics; and appendix 4 presentsahking for the 162 countries in alphabetic

order.

2 Some Theoretical Considerations about the Shadow Economy

This section makes an attempt to define the shadownomy followed by theoretical
considerations about the shadow economy’s mostrit@piodeterminants. It finally addresses
the difficulty to decide whether a variable is aig& or indicator of the shadow economy.
Although section 2 refers to various articles frtbhra literature it does not review the literature
comprehensively. Rather, we will be drawing the mogortant explanations and findings
from the literature and using these to motivatedieice of variables (causes and indicators)
in the empirical models.

2.1 Defining the Shadow Economy

Most authors trying to measure the shadow econauog the difficulty of how to define it.
One commonly used working definition is all curtgninregistered economic activities that
contribute to the officially calculated (or obsedyeSross National Produ&tSmith (1994, p.
18) defines it as "market-based production of gau$ services, whether legal or illegal, that
escapes detection in the official estimates of GIR.to put it in another way, one of the

8 This definition is used for example, by Feige (@98994), Schneider (1994a, 2003, 2005, 2007), &ettl
Schneider (2009) and Frey and Pommerehne (1984)t-yrself activities are not included. For esiies of

the shadow economy and the do-it-yourself actiwifier Germany see Karmann (1986, 1990), and Buehn,
Karmann and Schneider (2009).
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broadest definitions of it includes..."those economitivities and the income derived from
them that circumvent or otherwise avoid governnmegtilation, taxation or observatioh."

In this paper the following more narrow definitiafi the shadow economy is usEdthe
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 otherda

(2) to avoid payment of social security contributions,

(3) to avoid having to meet certain legal labor madtahdards, 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 administraforens.

Hence, in this paper, we will not deal with typieadderground, economic (classical crime)
activities, which are all illegal actions that the characteristics of classical crimes like
burglary, robbery, drug dealing, etc. We also edelthe informal household economy which
consists of all household services and productidris paper also does not focus on tax
evasion or tax compliance, because it would getlémg, and moreover tax evasion is a
different subject, where already a lot of resedia$ been undertakéh.

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 econdry.
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 obtah the official economy and the after-tax
earnings (from work), the greater is the incentivavoid this difference and to work in the
shadow economy. Since this difference depends kyroawh the social security
burden/payments and the overall tax burden, therlare key features of the existence and
the increase of the shadow economy.

Empirical results of the influence of the tax buram the shadow economy is provided in the
studies of Schneider (1994b, 2000, 2004, 2005, p&f6d Johnson, Kaufmann and Zoido-
Lobatdn (1998a, 1998b); they all found statisticaiignificant evidence for the influence of
taxation on the shadow economy. This strong infteeof indirect and direct taxation on the
shadow economy is further demonstrated by discgsempirical results in the case of
Austria and the Scandinavian countries. For Austri@driving force for shadow economic

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

10 Compare also the excellent discussion of the digfimof the shadow economy in Pedersen (2003,3£9)

and Kazemier (2005a) who use a similar one.

1 Compare, e.g. the survey of Andreoni, Erard andgtein (1998) and the paper by Kirchler, Maciejovand
Schneider (2002), as well as the survey by FeldSuitheider (2009).

12 See Thomas (1992); Lippert and Walker (1997); Sider (1994a,b, 1997, 1998a,b, 2000, 2003b, 2005,
2007); Johnson, Kaufmann, and Zoido-Lobatén (19988b); Tanzi (1999); Giles (1999a); Mummert and
Schneider (2001); Giles and Tedds (2002) and Deli@é (2003), as well as Feld and Schneider (2008},tp
guote a few.
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activities is the direct tax burden (including sdcsecurity payments); it has the biggest
influence, followed by the intensity of regulatiand complexity of the tax system. A similar
result has been found by Schneider (1986) for tem&navian countries (Denmark, Norway
and Sweden). In all three countries various taiabées: average direct tax rate, average total
tax rate (indirect and direct tax rate) and margiaa rates have the expected positive effect
(on currency demand) and are highly statisticatipiicant. These findings are supported by
studies of Kirchgaessner (1983, 1984) for Germany, by Klovland (1984) for Norway and
Sweden.

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

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

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

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

(4) Fiscal freedom, which is a subconent of the Hegitigundation’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 & Where O is least fiscal freedom
and 100 maximum degree of fiscal freedom (negatige expected).

2.2.2 Intensity of Regulations

Increased intensity of regulations is another irgodrfactor which reduces the freedom (of
choice) for individuals engaged in the official eomy. One can think of labor market
regulations such as minimum wages or dismissaleptions, trade barriers such as import
guotas, and labor market restrictions for foreignguch as restrictions regarding the free
movement of foreign workers. Johnson, Kaufmann, auwido-Lobaton (1998b) find
significant overall empirical evidence of the irdhce of (labor) regulations on the shadow
economy; and the impact is clearly described aedrttically derived in other studies, e.g.
for Germany (Deregulation Commission 1990/91). Ratipns lead to a substantial increase
in labor costs in the official economy. But sincesnof these costs can be shifted to the
employees, these costs provide another incentivet& in the shadow economy, where they
can be avoided. Their empirical evidence suppdres model of Johnson, Kaufmann, and
Shleifer (1997), which predicts, inter alia, thauntries with more general regulation of their
economies tend to have a higher share of the wmffeconomy in total GDP. Johnson,
Kaufmann, and Zoido-Lobat6on (1998b) conclude thais ithe enforcement of regulation
which is the key factor for the burden levied orm§ and individuals, and not the overall
extent of regulation - mostly not enforced - whittives firms into the shadow economy.
Friedman et al. (2000) reach a similar concluslartheir study every available measure of
regulation is significantly correlated with the shaof the unofficial economy and the
estimated sign of the relationship between theiasuees of regulation and the shadow
economy is unambiguously positive: more regulai®rassociated with a larger shadow
economy. These findings show that governments ghput more emphasis on improving
enforcement of laws and regulations, rather thareesing their number. Some governments,
however, prefer this policy option (more regulaticend laws), when trying to reduce the
shadow economy, mostly because it leads to andeserm power for the bureaucrats and to a
higher rate of employment in the public sector.
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To measure the intensity of regulation or the impdaegulation on the decision of whether
to work in the official or unofficial economy isdifficult task, and we try to model this by
using the following causal variables:

(1) Business freedom: it is a subcomponent of the BiggitFoundation’s economic
freedom index; it measures the time and effortbusfiness activity. It ranges from O
to 100, where O is least business freedom and l18&nmum business freedom
(negative sign expected),

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

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

2.2.3 Public Sector Services

An increase of the shadow economy can lead to szblatate revenues which in turn reduce
the quality and quantity of publicly provided gocaisd services. Ultimately, this can lead to
an increase in the tax rates for firms and indigiduin the official sector, quite often
combined with a deterioration in the quality of tpablic goods (such as the public
infrastructure) and of the administration, with tensequence of even stronger incentives to
participate in the shadow economy. Johnson, Kaufimamd Zoido-Lobatén (1998a/b)
present a simple model of this relationship. Thimdings show that smaller shadow
economies appear in countries with higher tax ragerif achieved by lower tax rates, fewer
laws and regulations, and less corruption. Countrigh a better rule of law, which is
financed by tax revenues, also have smaller shagtmmomies. Transition countries have
higher levels of regulation leading to a signifitgrhigher incidence of bribery, higher
effective taxes on official activities, and a lardescretionary regulatory framework and
consequently a higher shadow economy. Their ovecaltlusion is that "wealthier countries
of the OECD, as well as some in Eastern Europd,tiiemselves in the ‘good equilibrium’ of
relatively low tax and regulatory burden, sizeaisleenue mobilization, good rule of law and
corruption control, and a [relatively] small uncfél economy. By contrast, a number of
countries in Latin American and the former Sovietidh exhibit characteristics consistent
with a ‘bad equilibrium’: tax and regulatory distom and burden on the firm is high, the rule
of law is weak, and there is a high incidence didrny and a relatively high share of activities
in the unofficial economy." (Johnson, Kaufmann, @oéto-Lobatén ,1998a, p. 1).

The provision and especially the quality of the lpubector 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: Governméitectiveness from the World Bank’s
Worldwide Governance Indicators. It captures petioep of the quality of public services,
the quality of the civil service and the degreédt®independence from political pressures, the
quality of policy formulation and implementationnda the credibility of government’s
commitment to such policies. The scores of thigintie between -2.5 and +2.5 with higher
scores corresponding to better outcomes (negatineexpected).
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2.2.4 Official Economy

As it has been shown in a number of studies (Baguth Schneider, 2005, Schneider and
Enste, 2006, and Feld and Schneider, 2009) thatsituof the official economy also plays a
crucial role of people’s decision to work or nowork in the shadow economy. In a booming
official economy, people have a lot of opportursitte earn a good salary and “extra money”
in the official economy. This is not the case in esonomy facing a recession and more
people try to compensate their losses of incomm fifte official economy through additional

shadow economy activiti€dIn order to capture this, we will use the follogivariables:

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

(2) Unemployment rate: unemployment, total (in percearit total labour force).
Unemployment refers to the share of labour forae th without work but available
for and seeking employment (positive sign expected)

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

(4) Openness: openness corresponds to trade (in pest&IDP). 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

As we know that the shadow economy cannot be djrewasured, we have to use indicators,
in which shadow economy activities are reflectedre;l we use the following indicators:

2.3.1 Monetary Indicators

Given that people who engage in shadow economgdrdions do not want to leave traces,
they conduct these activies in cash. Hence, ma@st®ih economy activities are reflected in
an additional use of cash (or currency). To take account this, we 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 currencigide the banks as a proportion of
M2.

13 There is however a body of empirical evidence shgwhat movements into (informal) self-employmans
procyclical. For example, Taylor (1996) suggestpwl” of aspiring entrepreneurs into self employmbevhen
unemployment is low and offers of salaried emplogtrage abundant. In good times, individuals mayoskdao
become self employed knowing that if their venttaits, an offer of formal salaried employment wilbt be
hard to find. Workers considering self employmeigtitwior a favorable business climate to leave gquted
salaried job. Thus in good economic times when eggpe demand is high and businesses are more tikely
flourish there is always a wage-employment safety that lowers the risks of becoming an entrepreneu
Maloney (1998a,b) presents evidence of pro-cyclivakement into self employment in Mexico, Arangal an
Maloney (2000) find that the share of self employedirgentina increases as economic conditions awer
while Fiess, Maloney and Shankar (2000) show smiilareases in the share of self employed in Colamb
Brazil and Chile during periods of expansion.

01.02.10 8



2.3.2 Labour Market Indicators

Shadow economy activities are also reflected inod@bmarket indicators. We use the
following two:

(1) Labour force participation rate: Labour force pap@tion rate is a proportion of the
population that is economically active, all peopdo supply labour for the
production of goods and services during a specpibd.

(2) Growth rate of the total labour force: Total labéonce compromises people aging 15
and older who meet the International Labor Orgdiuaas (ILO) definition of the
economically active population: all people who dydpbour for the production of
goods and services during a specified period.

2.3.3 Stateof the Official Economy

Also, shadow economy activities are reflected mgtate 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, diviole the 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 direatiffuence (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. In particular, the
state of the official economy, when e.g. in a rem@swith high unemployment, people have a
stronger incentive to work in the shadow economgylme seen as a causal variable, but on
the other side, GDP per capita and other measueeslso used as indicator variables, in
which shadow economy activities are reflected. ldenge recognize that there is some
arbitrariness whether to use a certain variableaasal or indicator one. In our paper, we tried
to be consistent, but we admit that we use, famimse, GDP per capita as causal variable in
some cases, and as indicator variable in othescase

3 The Size of the Shadow Economy for 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 trértleoshadow economy — such as the
currency demand approach or the electricity appraansider just one indicator that "must”
capture all effects of the shadow economy. Howeiteis obvious that shadow economy
effects show up simultaneously in the productiabol, and money markets. An even more
important critique is that the causes that detegntiie size of the shadow economy are taken
into account only in some of the monetary apprastaldies that usually consider one cause,
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the burden of taxation. The empirical method usethis paper is different: It is based on the
statistical theory of unobserved variables, whiadnsiders multiple causes and multiple
indicators of the phenomenon to be measured, ti.explicitly considers multiple causes
leading to the existence and growth of the shadomemy, as well as the multiple effects of
the shadow economy over tirfieln particular, we use a Multiple Indicators MulépCauses
(MIMIC) model — a particular type of a structurauations model (SEM) — to analyze and
estimate the shadow economies of 162 countriesidrthe world"’

The main idea behind SEM is to examine the relahgs among unobserved variables in
terms of the relationships among a set of obsemaubbles by using the covariance
information of the latter. In particular, SEM compaa sample covariance matrix, i.e. the
covariance matrix of the observed variables, with parametric structure imposed on it by a
hypothesized modéf. The relationships among the observed variablesieseribed 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 theserved variables using the covariance
matrix of the latter. For this purpose, the unobseérvariable is in a first step linked to the
observed indicator variables in a factor analyticeddel also called measurement model.
Second, the relationships between the unobserveadbie and the observed explanatory
(causal) variables are specified through a strattorodel. Thus, a MIMIC model is the
simultaneous specification of a factor model amstiractural model. In this sense, the MIMIC
model tests the consistency of a “structural” tlgethrough data and is thus a rather
confirmatory than exploratory technique. In faaota confirmatory factor analysis a model is
constructed in advance; whether a unobserved f{Jateriable or factor influences an
observed variable is specified by the researcmer parameter constraints are often imposed.
Thus, an economic theory is tested by examiningcibresistency of actual data with the
hypothesized relationships between observed (medswariables and the unobserved
variable!” Such a confirmatory factor analysis has two go@jsestimating the parameters
(coefficients, variances, etc.) and (ii) assessheg fit of the model. Applying this to the
shadow economy research, these two goals meareépuming the relationships of a set of
observed causes and indicators to the shadow egofiatant variable), and (ii) testing if the

4 The pioneers of this approach are Weck (1983)y Fned Weck-Hannemann (1984), who applied this
approach to cross-section data from the 24 OECDutdes for various years. Before turning to thip@ach
they developed the concept of “soft modeling” (Fré4eck, and Pommerehne (1982), Frey and Weck (1B83a
an approach which has been used to provide a uufithe relative size of the shadow economy ifednt
countries.

'® The latest papers dealing extensively with the MEMpproach, its development and its weaknessesare
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@feaudhury and Schneider (2006), Buehn, Karmand, an
Schneider (2009), and for a detailed discussiothefstrengths and weaknesses see Dell’Anno andeffehn
(2009).

16 Estimation of a SEM with latent variables can baeelby means of a computer program for the anabysis
covariance structures, such as LISREL (Linear $8trat Relations). A useful overview of the LISREaftsvare
package in an economics journal is Cziraky (20G#8neral overviews about the SEM approach are giverg.
Hayduk (1987), Bollen (1989), Hoyle (1995), Maruya(i997), Byrne (1998), Muthen (2002), Cziraky (200

7 On the contrary, in an exploratory factor analysisnodel is not specified in advance, i.e. beydmel t
specification of the number of latent variables{@®s) and observed variables the researcher duespecify
any structure of the model. This means assumingathtactors are correlated, all observed varialalee directly
influenced by all factors, and measurement errmesal uncorrelated with each other. In practicevéeer, the
distinction between a confirmatory and an explanafactor analysis is less strong. Facing poorttynfy models,
researchers using SEM techniques or a confirmdémtpr analysis often modify their models in an lexatory
way in order to improve the fit. Thus, most apgiicas fall between the two extreme cases of corsiory
(non-specified model structure) and exploratorydete specified model) factor analysis.
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researcher’s theory or the derived hypothesesydwée, fit the data used.

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

n=yx+¢q, (1)

wherex' =(x;,X,,...,X,) IS a (xq) vector and eaclx; ,i =1,...,q is a potential cause of
the latent variabley andy’ = (y;,Y,,...,Yq) is a (1x q) vector of coefficients describing the
relationships between the latent variable and #&sses. Thus, the latent variabfe 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 variaheeis

denoted by . @ is the (qxq) 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 modgesified by:

y=m+e, (2)

wherey’ =(y;,Y,,-..,Yp) is a(lxp) vector of several indicator variablées.is the vector of
regression coefficients, and is a (Lxp) vector of white noise disturbances. Théirx p)
covariance matrix is given b@_. Figure 1 shows the structure of the MIMIC modsihg a
path diagram.

Causes Indicators
X1 Yi — &
X2 Yo — &
Xq Yo — &

Figure 3.1. General Structure of a MIMIC Model

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

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

where Il = &y' is a matrix with rank equal to 1 ared=A{ + €. The error ternz in equation
(3) is a(px 1) vector of linear combinations of the white noisoeterms¢ ande from the
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structural equation and the measurement modelzi-e(0,Q). The covariance matrif is
given by Cov(z) = E[(A¢+&)(A¢+¢)'] =AL'P + O, and is similarly constrained lik#el. The
identification and estimation of the model therefoequires the normalization of one of the
elements of the vectax to ana priori value (Bollen 1989). From equations (1) and (2) we
can derive the MIMIC model's covariance mattif) . This matrix describes the relationship

between the observed variables in terms of theiagances. Decomposing the matrix yields
the structure between the observed variables anthtént variable. This covariance matrix is
given by:
MY @y +P)+0, y'®
Z(G) :( , ) (4)
Dyl (0]

where X(0) is a function of the parameteksand y and of the covariances containeddn
0., and Y. If the hypothesized model is correct and the mpatars are known, the
population covariance matriX would be exactly reproduced by estimation of thedet, i.e

> will equal ):(0). In practice, one does however not know eitherpibygulation variances
and covariances, or the parameters but uses thplesamvariance 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 mo@bé goal of the estimation procedure
then is to estimate the parameters and covariatiegsproduce an estimate fda(0 , )
> = Z‘.(é) that is as close as possible to the sample conaienatrix of the observed causes
and indicators. The function that measures how cogiren " is to the sample covariance
matrix S is called fitting functionF(S;Z‘.*) . The most widely used fitting function for SEM is

the Maximum Likelihood (ML) function:
FuL = log[z(0)| +tr| S=™(6) | ~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 thiaditfunction

are derived applying iterative numerical procedysese appendix 4C in Bollen (1989) for
details).

In summary, the first step in the MIMIC model ediinn is to confirm the hypothesized
relationships between the shadow economy (thetlaarable) and its causes and indicators.
Once the relationships are identified and the patars estimated, the MIMIC model results
are used to calculate the MIMIC index. This analysmwvever provides only relative
estimates, hence not ones of the absolute sizeeafttadow economy. Therefore an additional
procedure so called benchmarking or calibratiorcedare is required in order to calculate
absolute values of the size of the shadow econdingse values are presented in subsection
3.3. The next subsection first presents the MIMIGiei@stimations results.
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3.2 Econometric Results

3.2.1 Remarksabout the Different Estimation Specifications

As we argued 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 still there are severe data
limitations and due to this, we present in thedwihg table 3.1 seven different specifications.
We do this because we think it is interesting ® wich variables turn out to be significant,
especially if one uses subsamples of countriesyavirore and different causal variables are
available. This is the reason why we have two aokkii specifications for the developing
countries (in one case 98, in the other case 8&)eaification for transition countries and two
specifications for 25 high income OECD countries amdntually two specifications for the
total sample of 151 and 120 countries. We beli&vae it is interesting to see which variables
have an influence on the size and trend of the aliamtonomy, if we have more and better
data available. Of course, we do provide a condistetimation for 151 and 120 countries,
specification 6 and 7 in table 3.1, from which ve@lso calculate the size and trend of the
shadow economy. The ideal situation of course wbeldif a large data set (many causal and
indicator variables) would be available for all aties over the total period 1996 up to 2007.
Unfortunately, this is not the case and this is ghsady argued) the sole reason for the
different specifications. The sources and defingiari the variables we have used in the
estimations are elaborated in appendix 2. AppeBdixesents the descriptive statistics of the
variables for each of the estimated seven spetdits:

3.2.2 Econometric Findings

All results of our MIMIC model estimations are peesed in table 3.1. For the total sample
two estimations are shown, one for the 151 countieer 1996 to 2007 and, with more causal
variables, one sample for 120 countries over 1998006. 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 higitdme OECD-countries. This grouping
was necessary because the available data is diffemethese countries and for time periods.
For the developing countries, two estimations veittd without the direct tax burden rate as
causal variable are presented; without direct tasdén rate the number of development
countries increase from 88 to 98. For the highimmedECD countries again two estimations
are shown, one over the period 1996 to 2006 andweethe period 1996 to 2007. For the 98
(88) developing countries and the 21 Eastern Europawh Central Asian countries, the
estimation was done over the period 1994 to 20@5fanthe 25 OECD countries over the
period 1996 to 2007. For the total sample of 15Q)1&®untries we use data for the period
from 1996 up to 2007(2006).

For the developing countries we use as cause Vesiahe following six: share of direct
taxation (direct taxes in percent of overall tag@}j size of government (general government
final consumption expenditure, in percent of GDB) @oxy for indirect taxation and a
variable, fiscal freedom (an index consisting qf individual income tax rate, top individual
corporal tax rate, and total tax revenues as peafeBDP) as three tax burden variables in a

18 bue to data reasons, the three different categaiehese countries do not add up to 151 countiibs
classification which country is a developing, orEastern European and Central Asian or a High Iec@BCD
country follows the one done by the World Bank (206.g. using a benchmark per capita income of 92B5
or less for developing countries.
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wide sense; regulatory intensity for state regaigtand the business freedom index (which is
composed of the following components: time to opehusiness, financial costs to start a
business, minimum capital stock to start a busijnasd costs for obtaining a licence), the
state of economy with the two variables: the un@ymplent rate and GDP per capita. As
indicator variables we use growth rate of GDP pmpita, the labor force participation rate
(people over 15 economically active in % of totapplation), and as currency we use MO
divided by M1° For the Eastern European and Central Asian (mdstiper transition)
countries, we use as cause variables the sizevefigment, the fiscal freedom index, for state
regulation the business freedom index, and forstge of the economy the unemployment
rate, inflation rate and openness (sum of expadtiarports of goods and services, in percent
of GDP). As indicator variables, we use the grovette of GDP per capita, the growth rate of
total labor force, and the ratio MO over M1. Foe 26 high income OECD countries, we use
the total tax burden (total tax revenues in percértDP), the fiscal and business freedom
indices, a regulatory quality index, and the unewpient rate. As indicator variables, we use
GDP per capita, the labor force participation i@te a measure for currency (MO over M2).
For the total sample of 151 countries we use asecaariables the size of the government, the
unemployment rate, government effectiveness, aadsiDP per capita. As indicator variables
we use currency (MO over M1), the growth rate of IGPer capita, and the labor force
participation rate. For the 120 countries, we hageitional causal variables. Here we include
the size of the government, the fiscal freedomndiee share of direct taxation, the business
freedom index, the unemployment rate, governmdattveness, and the GDP per capita. As
indicator variables we use currency (MO over Mg growth rate of GDP per capita, and the
growth rate of total labor force.

The estimations results for the 98 developing caesitrexcluding the direct tax burden over
the period 1994 up to 2006 are shown in specificati, and the estimation results for the 88
developing countries (including direct taxation)eovthe same period are shown in
specification 2. In both estimations, all estimateefficients of the cause variables have the
theoretically expected signs. Except for the unesmknt rate, all other cause variables are
statistically significant, at least at the 90-petceonfidence level. The share of direct taxation
and the size of government are highly statisticaibnificant, as well as the fiscal freedom
and the business freedom variable. Also, the GDPcpeita is in both equations highly
statistically significant with the expected negatsign. If we turn 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 fgrexiod 1994 to 2006 is shown. If we begin
with the cause variables, the size of governmerdt e fiscal freedom variable (both

capturing the overall state burden), they are Rigithtistically significant and have the

expected signs. Turning to regulation, the econofreedom variable has the expected
negative sign and is statistically significant. th@se countries experienced periods of high
inflation, we include the inflation rate which h#dse expected positive sign and is highly
statistically significant. The variable openness,deiting in a certain way the transition

process, is also statistically significant. Congiatg the indicator variables, the growth rate of
the total labor force is statistically significamats well as the growth rate of GDP per capita.
Also, here the test statistics are quite satisfgcto

19 Here we have the problem that in many developimyBastern European and Central Asian countries )&
Dollar (or the Euro) is also a widely used currenefich is not considered here, because we couldlpi@in
any reliable figures of the amount of US Dollar (&un these countries.
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In specifications 4 and 5, the estimation resutstfie 25 high income OECD countries are
shown. Specification 4 shows the estimation overpériod 1996 to 2006, and specification 5
results over the period 1996 up to 2G0T we consider first specification 4, the resutser

the period 1996 to 2006, the two variables capgugavernment burden (total tax burden and
fiscal freedom) are highly statistically signifitamnd have the expected sign. The
unemployment rate has the expected sign and i$ gefcent confidence level statistically
significant. The two variables capturing the reguiat burden, business freedom and
regulatory quality have the expected signs anchaiely statistically significant. Turning to
the indicator variables, the labor force participatrate and currency (ratio of MO over M2)
are both highly statistically significant. Also,ettiest statistics for this equation are quite
satisfactory. Turning to specification 5, where present the results over the period 1996 to
2007, we use the same set of causal variablesxiclitde fiscal and business freedom which
allows us to estimate the model up to the year 200F can see that all causal variables are
highly statistically significant and all have thgpected signs. as the same is true for the
indicator variables.

Finally, in specifications 6 and 7, we present ggtimations 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 tteusal variables, we see that the size of
government has the expected positive sign andgkhhistatistically significant. The same
holds for the two variables which describe theestat the economy, the unemployment
variable, statistically significant with a positivegn, and GDP per capita, which is highly
statistically significant with the expected negatsign. Turning to the indicator variables, the
growth rate of GDP per capita and the labor foragigipation rate have the expected signs
and are highly statistically significant. If we rexk this sample to 120 countries, we can
include more causal variables and the results ersepted in specification 7. Here, we see
that as we have three variables capturing the buofiéaxation (in a wide sense): the size of
government, fiscal freedom and share of directttamaAll three have the expected signs and
are statistically significant. As regulatory vale® we have business freedom and
government effectiveness which, again, have thea®rd negative signs and are statistically
significant. For the state of the economy, we hthe unemployment rate, which is not
statistically significant, and GDP per capita witle expected negative sign, which is highly
statistically significant. For the indicator variab, we have the same three (currency defined
as MO over M1), labour force participation rate &8P per capita, the latter two being
highly statistically significant and showing thepexted sign.

Summarizing the econometric (MIMIC) results, we @y that for all groups of countries,
the theoretical considerations of the causes ofstiedow economy in section 2 behave
according to our expectations. Tax burden variafd@gct and/or indirect and/or overall tax
burden) as well as indices measuring the fiscadoen in a country are driving forces for the
growth of the shadow economy in all three typesaifntries. The same can be said about the
measures of regulation (measured through the bssifieedom variable, the economic
freedom variable, and regulatory quality), and alibe measures of the official economy, the
unemployment rate, and for the developing countr@®P per capita. However, the
estimated coefficients in table 3.1 are quite dé&f¢ in magnitude from one specification to
the next. For example, the coefficient on fiscakffom is twice the size in specification 3 as
it is in specification 7 and the difference in twefficient 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 magtetof the coefficients, we only present a

20A number of variables is not available for 200&nte we have two different sets of cause variables.
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general interpretation for this observation. Witspect 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. énse that — for the reason that the burden of
regulation is on average higher in developed amhsition countries as more rules,
regulations, and administrative procedures ardanegp— the importance of regulation being a
determinant of the shadow economy increases withetvel of development. On the contrary,
in developing countries in which regulation is oftess burdensome, the coefficients of the
fiscal and business freedom indices are much sneatié 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 th&adow economies in transition and the
OECD countries (specifications 3 and 4/5 respelgtjvdét seems that higher unemployment
rates due to on average more regulated and hemsdléxible labor markets significantly
contribute to the size and trend of the shadow @ties in OECD countries. In developing
countries however, unemployment is not a significaterminant of the shadw economy. In
these countries, the income earned in the shadowoety rather guarantees subsistence of
families. Finally, comparing specifications 3 and furns out that the unemployment rate is a
more important determinant in OECD than in trapsittountries.
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Table 3.1. MIMIC Model Estimation Results

Independent variables Specification 4 Specification 5
Specification 1 Specification 2 Specification 3 25High 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)* -0.0B.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(.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@4L1)*

Openness

-0.15 (2.47)*

Inflation rate

0.22 (2.83)"**

Indicator variables

Growth rate of GDP per capita  -1.01 (7.88)** -1.@D70)*** -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) 0.02.4). -1.11 (5.45)*** -1.03 (7.70)*** -0.19 (3.15)%

Growth rate of labor force -0.83 (3.90)*** 1® (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) 4{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. ***, ** gubte significance at the 1, 5, and 10% signifiedeeel. All variables are used as their standadideviations from mean.
According to the MIMIC models identification rulege also section 3.1), one indicator has to bel fiaen a prior value. We have consistently chalsercurrency variable. The
degrees of freedom are determined by 0.5(p+q)(pj-d#With p= number of indicators; g = number ofisas; t = the number for free parameters.
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The estimation results further show a slightly dif@ 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 ofel@ment and the state of the economy
measured by the GDP per capital and the unemployragmare very important determinants
of the shadow economy. The estimated coefficiedicate that an improvement of economic
conditions would reduce the size of the shadow ecgnat most. Of course, for the
unemployment rate this is only true for transitiand highly developed OECD countries.
Comparing the impact of the policy variables sushhe different measures of the tax burdern
and regulation on the shadow economy across thenatsetd specifications also reveals
interesting results. For example, one could expeat a reduction of the regulatory burden
and improvement of business/economic freedom instt@n and highly developed OECD
countries leads to a much higher reduction of thadew economy than it would in
developing countries; which is clearly indicated thg (much) larger coefficients of these
variables. Fiscal freedom, however, is similanypiortant across all groups of countries.

The actual interpretation of the estimation paramseig straitforward and akin to that of
regression coefficients in conventional regressanalysis. Their magnitude shows the
resulting change of the shadow economy for a uméinge in a causal variable, all other
variables being equal. Thus according to specificat, a one percent reduction of the size of
government, the proxy for the burden of indirectation, would on average reduce the
shadow economy by 0.14 percent in developing c@amtin transition countries the one
percent reduction of the size of government redtlieshadow economy by 0.18 percent. For
example, this means that reducing the burden afdottaxation in developing and transition
countries by one percent would on average redueeshhdow economy from 38.6 and 38.1
percent in 2006 to 38.4 and 37.9 percent in 2007improvement of the measures indicating
the regulatory burden in these countries, i.ebil@ness and economic freedom indices of the
Heritage Foundation, by one unit reduces the shastmmomy by 0.05 percent in developing
countries and 0.09 percent in transition countri€lis effect is however stronger in
developed countries. In these countries, an impneve of the business environment —
measured by the business freedom index of theadgriFoundation — by one unit reduces the
shadow economy by 0.23 precent. Thus, in developadtdes the shadow would on average
decrease from 18.7 percent in 2006 to 18.4 peine2@07.

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

The estimated MIMIC coefficients allow us to detemmbnly relatively estimated sizes of the
shadow economy, which describe the pattern of tiaglew 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 in percege of official GDP. This final step
requires an additional procedure so called benckimgir or calibration procedure.
Unfortunately, no consensus exists in the litemtwhich benchmarking procedure to use.
The methodology we use was promoted by Dell’Anno &atineider (2006), DellAnno
(2007), and Dell’Anno and Solomon (2008).the first step, the MIMIC model index of the
shadow economies is calculated using the strucemahtion (1), i.e. by multiplying the
coefficients of the significant causal variablesthwihe respective time series. For the
numerical example of specification 1 the structe@ation is given as
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A, = 0.14x, — 0.061%,— 0.08] % — 0.27 x.*' (6)

Secondly, this index is converted into absolutei®slof the shadow economies which take up
a base values in a particular base year. The balses/necessary 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 courdri@snd the world using the MIMIC and
the currency demand appro&@ithus, the size of the shadow econoipyat timet is given

as:

= ~,7t 3000+ (7)
72000

where/j; denotes the value of the MIMIC index tataccording to equation (6)j,qqg is the

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

the shadow economies in 2000. Applying this beneking procedure, the final estimates of
the shadow economies are calculated for each gmimh 1 to 7

Of course, when showing the size of the shadow@uods over the periods 1999 to 2006/07
for the 162 countries which are quite differentaoation and developing stage, one should be
aware that such country comparisons give only @hquicture of the ranking of the size of
the shadow economy in these countries and over, tieeause the MIMIC and the currency
demand methods have shortcomifiyBue to these shortcomings a detailed discussidheof
(relative) ranking of the size of the shadow ecoiesns not conducted.

21 Xyt equals size of government, &nd %, denote the fiscal and business freedom indexxandpresents GDP
per capita.

2 Appendix 1 discusses the the currency demand apprim detail. Again, the MIMIC model treats hidden
output as a latent variable, and uses several (medale) causal and indicator variables. The cashadel
equation is not used as an input to determine #niation in the hidden economy over time — it isdi®nly to
obtain the long-run average value of hidden oufpate value), so that the index for this ratio fmted by the
MIMIC model can be used to calculate a level arel ghrcentage units of the shadow economy. Ovehidl,
latest combination of the currency demand and MIMi@proach 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 raisathagthe MIMIC method, i.e. (i) instability in trestimated
coefficients with respect to sample size chang@sjnstability 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 intcauses” and “indicators” in explaining the vaildap of the
shadow economy.

23 Calibration is performed separately for each courithe base values typically originate from thary2000.
Regarding the developing countries, we sometimésdofor base values originating from the year 268&ause

of data availability.

%4 See also Thomas (1992, 1999), Tanzi (1999), Pedef2003) and Ahumada et al. (2004), Janisch and
Brimmerhoff (2005), Schneider (2005) and Breus€®%2, 2005b).
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3.3.1 98(88) Developing Countries®

As we presented two different MIMIC estimates wigéispect to the developing countries due
to the fact that the direct taxation variable waly @vailable for a smaller country sample (88
developing countries instead of 98), the calibrataf the size and trend of the shadow
economy of the developing countries is done fohlu#ts of estimations. In table 3.3.1 we
present the size of the shadow economy in 98 dpwajocountries (excluding the direct
taxation variable in the MIMIC estimation). The cties are ordered with respect to the size
of the shadow economy. If we first consider thendref the average of these 98 countries
over time, in the year 1999 the size was 36.6% randestly increased up to 38.6% in the
year 2007. The three countries with the smalleatlstv economy are Singapore, China and
Vietnam with an average country size of 13.2, 18m 16.0 percent respectivéfyThe
middle of the distribution includes Nepal, Jamaigad Mauritania; with an average size of
37.0, 37.1 and 37.2 percent of GDP. The highesi@lisgeconomies includes Peru, Panama
and Bolivia; with a size of 61.1, 64.6 and 67.7cpet 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 | 2005 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] 19.4 | 19.5 - 18.8
6 Mongolia 18.4| 18.4184| 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 19.419.6| 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| 24.9 | 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(827.3| 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

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

is not further elaborated here; nor are the formesults and literature discussed. Compare SchnaitEnste
gZOOO) for this.

® 1t should be mentioned that Mainland China andnéien are still communist countries with partly metrk
economies, so that the figures of these two caemitriay be biased.
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30 Cameroon 32.7 32/832.7| 32.9 | 33.1] 33.6 | 34.1] 343 33.3
31 Venezuela, RB 33.6 33|@3.5| 32.5| 31.1] 32.7 | 34.5 354 334
32 Botswana 33.0 33433.3] 33.5| 33.8/ 33.9 | 33.9 33.9 33.6
33 Equatorial Guinea 325 32/83.4| 33.5| 33.8 34.4| 33.9 343 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 34.0134.0| 34.2 | 34.4) 34.8| 35.2| 35.3 34.6
38 Fiji 34.5| 33.6 33.6| 34.3 | 34.5 35.5| 35.9 36.0 34.7
39 Ecuador 33.2 34434.4| 346 | 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] 35.6 354
43 Egypt, Arab Rep. 35.3 35/134.9| 34.7 | 35.4| 35.7| 36.3 374 35.6
44 Bangladesh 35.4 35/@35.8| 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 371 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| 375 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| 394 37.5
52 Madagascar 39.6 39{@9.5| 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/@9.5| 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| 39.8 39.6| 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 39.7 39.539.9| 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] 434 41.3
64 Ethiopia 40.5| 40.341.3| 41.0 | 40.2| 41.8 | 43.2| 444 41.6
65 Burkina Faso 41.8 41)441.2| 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] 434 42.0
67 Swaziland 39.4 41.441.5| 41.8 | 42.5 42.7 | 43.4] 43.8 42.1
68 Cote d'lvoire 44.2 43.p43.2| 42.4 | 42.2| 42.4 | 42.9] 425 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 | 43.9 444 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|0M3.7| 44.4 | 44.5 44.4 | 44.3] 45.0 43.9
75 Philippines 42.5 43.343.6| 44.2 | 44.8| 45.8 | 46.6| 47.0 44.7
76 Sri Lanka 445 44.644.9| 45.4 | 46.4) 46.3 | 46.7| 45.6 45.5
77 Nicaragua 445 45P45.4| 45.4 | 45.8| 46.0 | 46.7| 46.9 45.7
78 Senegal 44.3 45/1455| 449 | 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 . : 1 - - 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 48.047.9| 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 49649.4| 49.6 | 50.0] 50.5 | 51.7| 52.4 50.3
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89 Guatemala 51.% 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 | 54.9 547 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
97 Panama 63.4 64/163.5| 63.1 | 63.9] 64.7 | 66.4 68.1 64.6
98 Bolivia 67.2| 67.166.5| 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 shadoan@my of 88 developing countries are
presented using the MIMIC estimation for the depé@lg countries with the direct taxation.
The size of the shadow economies of those courdni@sn both samples quite similar. The
average size of the shadow economy of these 88ajeng countries was 35.7% in 1999 and
modestly increased to 35.7% in the year 2006. Twees$t size of the shadow economy
average of the period 1999 to 2006 include agangegiore, China and Vietnam; the middle
position now include Papua New Guinea, Mauritamid Bakistan with 36.3, 36.6 and 36.9%.
The highest shadow economies now include Peru,ranand Bolivia with 60.8, 64.3 and
67.3%.

Large shadow economies in some developing coungriesly to some extent an issue of tax
burden and regulation, given the simple fact thest 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 shadowao®s are smaller than the shadow
economies 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 13.5 | 13.7] 13.7 13.2
2 China 13.2] 13.113.1| 13.1 |13.3 13.6 | 13.9 14.1 13.4
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| 18.4|18.8 19.2 | 19.6 - 18.7
6 Mongolia 18.6| 18.418.5| 18.7 |18.9 19.4 | 20.00 - 18.9
7 Oman 18.4| 18.919.0| 18,9 |18.8 19.2 | 19.7] - 19.0
8 Indonesia 19.5 19.419.3| 19.2 |19.1 189 | 19.7] - 19.3
9 Syrian Arab Republic 19.6 19|39.4| 194|194 19.2 | 19.8 - 19.4
10 Iran, Islamic Rep. 19.4 18{918.8| 19.3 |19.6 19.9 | 19.9| 20.1 19.5
11 Jordan 19.3 19.419.5]| 19.7 | 19.8 20.4 | 21.3] 211 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.§19.7| 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 | 234 235 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 26.3 26/#5.7| 25.3126.3 274 | 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 | 28.0 - 27.3
22 Cyprus 28.0] 28.y28.5| 28.2 | 28.2 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 | 33.0] - 31.6
27 Lesotho 31.20 31.331.4| 315|314 319 | 32.4| 332 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 |32.5 33.6 | 34.00 - 32.3
30 Cameroon 32.1 32/832.4| 325|325 32.8 | 334 - 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|335 340 | 341 - 33.5
33 Sudan 34.1 - - - - - - - 34.1
34 Kenya 34.1] 34.8334.4| 33.3 |32.6 334 | 34.8 35.9 34.1
35 Lebanon 344 34.133.8| 34.1 | 34.3 34.7 | 349 34.8 34.4
36 Trinidad and Tobago - -|  33}533.9 |34.3 34.8 | 35.2] 354 34.5
37 Ecuador 33.1 34.4339| 344|344 353 | 36.6| - 34.6
38 Fiji 34.6 | 33.6 33.9| 34.7 349 358 | 36.1] - 34.8
39 Togo 35.2| 35.1345| 35.7|34.9 350 | 348 - 35.0
40 Algeria 33.3| 34.134.0| 34.2 | 354 36.0 | 37.4] 375 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 36,5 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 37.5 | 37.1] 37.7 36.9
46 Nepal 36.7| 36.836.6| 36.4 | 36.§ 36.7 | 37.4] 375 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 |37.9 378 | 38.1] - 37.2
49 Cape Verde - - - - - - 3648 38.0 37.4
50 Madagascar 39.83 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 39.20 39.439.6| 39.8 |40.1 40.2 | 41.00 - 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 40.8339.9| 40.9 | 39.§ 40.3 | 41.0f - 40.4
58 Mozambique 39. 40/340.0| 40.5|40.6 40.9 | 41.00 - 40.4
59 Ethiopia 40.7| 40.341.1| 40.5 | 39.1 41.6 | 43.1] - 41.0
60 Swaziland 39.3 41.441.6| 41.9 |42.1 - - - 41.2
61 Paraguay 41.3 39]340.3| 39.9 | 41.2 42.1 | 42.2] 43.2 41.2
62 Ghana 41.3 41.942.3| 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 | 42.7 42.7 | 43.3] 43.8 42.9
67 Céote 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 | 446 43.1 | 44.1] - 43.3
69 Philippines 42.8 43.843.6| 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 45P245.3| 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] 47.4 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 | 54.0| 54.1 53.3
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84 Myanmar 53.3] 52.653.7| 54.4 | 55.2 55.4 | 56.8 - 54.5

85 Tanzania 57.4 58359.0] 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 |36.0 364 | 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 startthgive works of Kaufmann and Kaliberda
(1996), Johnson, Kaufmann, and Shleifer (1997), laako (2000). They all use the physical
input (electricity) method and come up with quiiegle figures. In the works of Alexeev and
Pyle (2003) and Belev (2003) the above mentionadies are critically evaluated arguing
that the estimated sizes of the unofficial econemége to a large extent a historical
phenomenon and partly determined by institutioaatdrs.

In table 3.3.3 the size and trend of 21 Easterroean and Central Asian (mostly former
transition) countries in percent of GDP are shoifirwe first consider the average of the
shadow economy of these 21 Eastern European andaCAsian countries, it was 35.8% in
1999 and increased to 38.1% in 2006. The threetdearwith the smallest shadow economy
are the Czech and Slovak Republics, and Hungaty avitaverage size over the period 1999
to 2006 of 18.7, 19.5 and 25.0 percent. In the feighdsition are Macedonia, Romania and
Albania with 35.1, 35.4 and 36.1 percent. The hsglstadow economies include the Russian
Federation, Ukraine, and Georgia; with 46.5, 52& 65.9 percent, respectively.

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

Years Country
No. Country 1999 | 200(Q 2001| 2002 | 2008 2004 | 2008 2006 | Average
1 Czech Republic 18.7 19|18.7| 18.4 |18.2 185 | 19.1] 19.3 18.7
2 Slovak Republic 18.7 18/919.1| 19.2 | 19.4 19.6 | 20.3] 20.5 19.5
3 Hungary 24.9] 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 27.5 | 28.2] 28.0 27.4
5 Poland 27.4) 27.627.7| 274|274 27.8 | 27.9 28.1 27.7
6 Lithuania 30.0{ 30.330.9| 314|319 32.0 | 32.6| 32.9 31.5
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|34.2 339 | 35.00 35.1 34.2
9 Macedonia, FYR - -| 341339349 352 | 35.7] 36.7 35.1
10 Romania 34.8 34.435.0] 354|345 359 | 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] 394 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| 42.2 | 42.1 424 | 41.9] 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 | 45.7 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
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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 sizé@fshadow economies of the 25 high income
OECD countries. It was 16.8% in 1996, and incrédeel8.7% in 2006. Some high income
OECD countries, like Greece has up’s and down®serst (like Belgium, Australia) show a
steady increase. The countries with the lowest @agconomies include Switzerland, the
United States, and Austria; with an average sizb@shadow economy over the period 1996
to 2006 of 8.4, 8.7 and 9.8 percent, respectivEhe highest shadow economies among these
25 high income OECD countries include Mexico with.43 Greece 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, 2002 2008 2004 2005 2006Average

1 | Switzerland 8.0 8.4 8.6 8.6 8.4 8.3 8.y 86 8.4
2 | United States 8.1 8.6 8.7 8.9 8.6 8. 9)3 93 8.7
3 | Austria 9.2 9.4 9.8 9.7 9.6 9.6 104  10/5 9.8
4 | Luxembourg 9.1 9.4 9.8 9.9 9.8 9.4 1013 144 9.8
5 |Japan 10.8| 109 11.7 106 110 11211 119 119 112
6 |United Kingdom | 12.3| 13.1] 127 12.y 12)6 130 13.33.71 12.9

7 | Netherlands 12.3| 124 131 134 129 129 185 13.6 13.0

8 |New Zealand 129/ 138 128 120 13]2 134 138 13.8 13.3

9 | Australia 135| 14.1| 143  14.4 149 15]1 154 1%6 4.71

10 |France 15.2| 15.7] 152 156 160 159 16.7 1B.7 15.9
11 | Germany 14.8| 153 16.0 161 160 159 16.7 16.8 0 16.
12 |Ireland 14.7| 155| 159  16.Q 159 158 167 17.1  016.
13 |Iceland 15.0| 157/ 159 164 163 16/6 171 17.0 316.
14 | Ccanada 14.9| 158  16.( 164 16/4 166 175 175 16/4
15 | Finland 16.8| 17.7| 18.1] 18.4 189 18[8 193 19.3 518.
16 | Denmark 17.0| 179/ 18d 19.0 191 191 189 194 518.
17 | Sweden 18.6| 18.8 19.7 19y 198 198 205 2D.6 19)6
18 | Norway 19.2 | 20.1| 19| 194 196 199 209 20.6 19.9
19 | Spain 21.0| 22.2| 227 224 227 22|77 239 234 2.7
20 | Belgium 21.5| 21.6| 222 228 230 231 240 244 822.
21 | Portugal 22.7| 235 227 241 23 2314 248 247 723
22 |Italy 255 | 26.7| 27.1| 274 2749 281 29]1 289 27.6
23 | Korea, Rep. 27.3| 263 27% 284 27]9 281 299 29.6 28.1

24 | Greece 28.1] 277 287 298 302 292 314 308 952
25 | Mexico 32.1| 305| 301 31§ 31.0 31 318 32.6 31.4

Time Average 16.8 | 17.3| 17.4| 17.8 17.9 17.9 18/6 187

In table 3.3.5 the size and trend of the shadown@wies of the 25 high income OECD
countries are presented over the period 1999 tG.2D0e to data reasons we use a different
set of causal variables. The average size of tesmations of the shadow economy is thus
somewhat different when compared to those presedntémble 3.3.4. It was 16.4% in 1999
and increased up to 17.8% in 2001; then it decceasdy slightly to 17.6% in 2007. The
countries with the lowest shadow economies arezéwénd, United States, and Austria with
an average size of 8.2, 8.4 and 9.5% of officialRGDhe countries with the highest shadow
economies are Mexico, Greece and the Republic oé&avith 30.3, 28.9 and 28.0 % of the
GDP, respectively.
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Table 3.3.5. Ranking of 25 OECD Countries According to the Sifz¢he 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 8.0 8]0 8.2 8.p
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 9.7 9.5
4 | Luxembourg 8.9 9.3 9.8 9.8 9.7 9.6 9.6 96 9.7 9.p
5 |Japan 109 111y 112 109 115 116 117 117 - 3 11.
6 | Netherlands 11.3] 12.4 3.1 1209 126 126 1.3  12.42.7 125
7 |United Kingdom| 12.0 | 13.2| 127 129 127 13p 12/4 131 13.1 128
8 | New Zealand 12.8] 14.0 128 13/0 134 138 182 13435 13.3
9 |Australia 13.0| 140 143 139 148 146 144 145 - 141
10 | Germany 14.4] 15.0 16.( 15p 158 155 153 165 7 15. 155
11 | France 14.2] 149 15.7 156 16/2 161 1%8 1p.8 16.115.6
12 |Ireland 14.2| 15.4| 159 16.( 158 156 1855 16.2 116. 15.6
13 | Iceland 145| 156 159 158 159 160 1.0 158 915. 157
14 | Canada 144 158 16.0 168 16/1 165 16.3 164 16.56.0
15 | Finland 61| 178 181 184 18p 184 183 18.3 218. 18.0
16 | Denmark 16.6| 17.9] 18.( 188 184 184 180 18.6 918. 18.1
17 | Sweden 179 184 192 20p 20j11 201 194 195 20.019.4
18 | Norway 191| 205 191 198 202 206 203 20.1 20.720.0
19 | Spain 205| 223 2277 23.0 227 2217 224 21.8 219222
20 | Belgium 209 211 222 23.0 22 23|0 223 228 223. 224
21 | Portugal 226 239 224 24y 238 236 235 24 372 233
22 | ltaly 250 | 26.4| 271 276 282 28p 2715 2712 26.927.2
23 | Korea, Rep. 276] 258 275 287 280 287 286 28.29.0 28.0
24 | Greece 277 274 28y 301 305 290 2R3 288 - 28.9
25 | Mexico 323| 30.1] 30.1 311 299 3044 292 29.7 2p.930.3
Time Average 164 171 174 178 177 148 1y.5 517.17.6

3.3.4 Thetotal sample of 151 (120) countries

Finally, we present the calibrated estimates ofstihedow economies of the overall sample of
151 countries (table 3.3.6) and, with a larger nembf cause variables and calibrated
estimates for 120 countries (table 3.3.8). Lookihtable 3.3.6 we see that the overall average
of the shadow economy for the year 1999 is 32.9% st@adily increase to 35.5% in 2007.
The three countries with the smallest shadow ecgram® Switzerland, the United States and
Austria with an average size of the shadow econ@wgr 1999 to 2007) of 8.6, 8.8 and 9.8%
of official GDP. In the middle of the distributiome found Bosnia and Herzegovina, Croatia,
and the Fiji Islands, with an average size of thedew economy of 34.6, 34.7 and 34.8%.
The three countries with the largest shadow ecoesraie Azerbaijan, Bolivia and Georgia;
with an average size of the shadow economy of &8.3, and 68.8%.
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Table 3.3.6. Ranking of 151 Countries According to the Siz¢hef Shadow Economy

Years Country
No. Country 1999 | 2000] 20012002| 2003 | 2004 2005 | 20064 2007 | Average
1 Switzerland 8.4 86/ 86 86 84 86 87 89 91 .6 8
2 United States 8.6 87 8f 86 87 88 89 BI 9.0 8.8
3 Austria 9.6 9.8| 9.9 9.9 984 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 11.2 11{211.1| 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 129 131 13 13.0| 12.9| 13.0] 13.0 | 13.0] 13.2 13.0
8 New Zealand 12.6 12.8 130a3.2| 13.4| 13.6] 13.5| 13.5 13.6 13.2
9 Singapore 129 13.1 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 12,9 131 13.23.4| 13.7 | 14.2] 144 | 14.6] 15.3 13.9
12 Australia 14.2| 14.3 14]314.4| 14.7 | 14.8| 14.8 | 14.9] 15.0 14.6
13 France 14.8 15.2 15{415.3| 15.4 | 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. 15/715.9| 16.0 | 16.1] 16.5 | 16.6| 16.8 16.1
17 Iceland 15.8) 15,9 16/015.8| 15.9 | 16.3] 16.7 | 16.7] 16.8 16.2
18 Canada 15.7 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 18j8.0| 18.0 | 18.2| 18.4 | 18.9] 19.0 18.3
22 Finland 17.8| 18.1 18,318.4| 18.5| 18.6| 18.8 | 19.1] 19.2 18.5
23 Saudi Arabia 18.1 18.4 18/a7.5| 18.5| 19.1] 19.4 | 19.5 20.0 18.7
24 Bahrain 18.2 184 18/618.8| 19.0 | 19.3] 19.7 - - 18.9
25 Mongolia 18.5| 18.4 18.518.8| 19.1 | 19.5 19.8 | 20.1] 20.5 19.2
26 Oman 18.7] 18.9 19/319.3| 19.4 | 19.5 19.8 | 20.2] - 19.4
27 Norway 19.0/ 19.1 19.p19.2| 19.2 | 19.7| 19.7 | 20.0] 20.2 19.5
28 Iran, Islamic Rep. 18.7 189 18.89.1| 19.6 | 19.9 19.7 | 20.1] 20.5 19.5
29 Syrian Arab Republic 19.83 193 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 18.9 189 19.09.2| 19.5| 19.7| 20.2 | 20.6| 21.1 19.7
32 Czech Republic 18.9 194 19.39.4| 19.5| 19.8 20.4 | 20.9 21.2 19.8
33 Indonesia 19.1 19.4 1949.5| 19.7 | 20.0] 20.2 | 20.5 20.9 19.9
34 Chile 19.7| 19.8 20.p20.0| 20.2 | 20.5] 20.7 | 20.9] 21.1 20.3
35 Jordan 19.4 19.4 19{619.9| 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 224 227 22|®2.7| 22.4| 22.3] 22.2 | 22.2| 225 22.5
39 Belgium 21.7| 22.2 22.822.4| 22.4| 22.6| 22.6 | 22.9] 23.1 22.5
40 Spain 22.4) 221 22]923.0| 23.0 | 22.9 23.0 | 23.0] 23.1 22.9
41 Mauritius 22.9| 23.1 23.823.2| 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 | 25.0 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 25.1] 25.4 25[125.4| 25.6 | 26.0] 26.2 | 26.6| 26.9 25.8
46 Bahamas, The 26.1 26{2 26.26.0| 25.5| 25.1 25.8 | 26.2] 26.2 25.9
47 Costa Rica 26.3 26.2 26.@6.0| 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 26.927.0| 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. 271 274 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|327.6| 27.8 | 28.0] 28.4 | 28.9] 29.5 28.0
54 Korea, Rep. 26.7 275 27.28.1| 28.2| 28.5 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

01.02.10 27




57 Greece 28.9 28.7 29(29.4| 30.0 | 30.4| 30.6 | 31.0] 31.0 29.9
58 Bhutan 29.2] 29.4 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 | 31.0] 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 31j1 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 31j031.2| 31.4 | 31.8/ 32.3 | 32.8/ 33.2 31.6
64 Lithuania 30.2| 30.3 30731.2| 31.9 | 32.2] 32.8 | 33.4] 34.0 31.9
65 Lesotho 30.9 31.3 31|531.6| 31.9 | 32.5 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 314 314 31/631.5| 32.2 | 33.1] 33.3 | 34.1] 344 32.5
68 Turkey 31.5| 321 31.431.8| 32.4| 33.2| 34.2 | 34.7| 35.2 33.0
69 Solomon Islands 351 334 32.31.9| 32.1 | 33.0] 33.4 | 33.6] 34.2 33.2
70 Venezuela, RB 33.4 33p 33.81.7| 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 33.5
72 Cameroon 32.3 32.8 3333.4| 339 | 34.0 33.9| 34.2| 34.2 33.5
73 Botswana 33.0 33.4 331&833.5| 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| 35.00 355 34.3
75 Bosnia & Herzegovina 33.9 34J]1 34.34.3| 34.7 | 34.6| 35.0 | 35.3] 354 34.6
76 Croatia 33.00 334 33/634.2| 34.7 | 35.2| 35.5| 36.0] 36.5 34.7
77 Fiji 34.3| 33.6] 33.934.6| 34.7 | 35.3] 35.8 | 36.2] 34.6 34.8
78 Lebanon 34.1 341 34{%4.7| 35.0 | 35.9 35.9| 35.4] 36.2 35.1
79 Egypt, Arab Rep. 34.7 35l 35.04.5| 34.8| 35.2] 354 | 36.1] 37.0 35.3
80 Trinidad and Tobago 34.1 344 3434.4| 354 | 35.7] 35.9| 36.8 37.3 35.4
81 Papua New Guinea 36/7 361 3p3b.1| 35.1| 35.2| 34.9 | 35.1] 35.7 35.5
82 Kenya 35.00 34.3 34[733.8| 33.9 | 34.9 36.0 | 37.7] 39.4 35.5
83 Algeria 34.0/ 34.1] 34.434.9| 35.8 | 36.6) 37.3 | 37.3 37.1 35.7
84 Bangladesh 35.2 35p 35.855| 35.6| 35.7] 36.0 | 36.7] 37.0 35.9
85 Macedonia, FYR 34.9 35  3485.1| 35.5| 36.4] 36.9 | 37.7| 38.8 36.2
86 Albania 34.9| 353 35.735.9| 36.2 | 36.7| 36.9 | 37.3] 37.7 36.3
87 Romania 34.6 344 351354 36.1 | 37.0 37.3 | 38.3 38.9 36.3
88 Ecuador 34.7 344 35235.6| 36.1 | 37.4] 38.3 | 38.7| 38.8 36.6
89 Libyan Arab Jamahiria 355 35J1 35%.86.5| 35.3 | 36.4] 37.3 | 38.5| 39.6 36.7
90 Cape Verde 35.7 36.L 36.36.3| 36.5| 36.4 36.8 | 38.0] 38.7 36.8
91 Nepal 36.4| 36.4 36.,936.5| 36.7 | 36.8 36.9 | 37.3] 37.5 36.9
92 Pakistan 36.6 36.8 36/636.8| 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 3666.6/ 38.6 | 39.1 38.9 | 40.2] 40.5 38.1
95 Guinea-Bissau 388 396 39.88.5| 37.7| 37.3 37.5| 37.7| 37.6 38.3
96 Madagascar 39.1 396 40.34.7| 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] 38.836.5| 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] 41.4 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.f/39.7| 40.0 | 40.9 41.1 | 41.8] 43.0 40.5
105 Comoros 40.0 39.6 4021.6| 41.7 | 40.2| 41.3 | 40.9] 39.8 40.6
106 Paraguay 41.8 39 39.89.5| 40.6 | 41.5| 41.6 | 42.5] - 40.9
107 Colombia 38.8 39.1 39(339.4| 40.4 | 41.2| 42.3 | 43.4] 45.1 41.0
108 Céote d'lvoire 449 432 42(¥1.0| 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| 41.5| 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 39.90 40.3 41/241.0| 40.5 | 42.0] 43.1 | 44.5| 45.7 42.0
113 Burkina Faso 41.% 414 A4181.4| 424 | 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 41.9 42(2.2| 42.5| 42.9| 44.3 | 45.3] 45.6 43.2
117 Angola 41.6| 41. 41/942.8| 43.0 | 43.1] 45.0 | 45.9] 47.6 43.6
118 Uganda 42.1 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| 447 43.9
120 Tajikistan 429 43.2 43/A43.8| 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 42.7 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 43.p 43.945| 454 | 45.9 46.7 | 47.7| 48.2 45.3
125 Nicaragua 447 452 45M4.9| 454 | 46.2] 46.6 | 46.8] 47.2 45.8
126 Gambia, The 441 45[1 45.83.1| 44.8 | 46.4] 46.6 | 47.8] 49.3 45.9
127 Senegal 452 451 45@5.1| 45.8 | 46.9 47.8 | 47.8/ 48.4 46.4
128 El Salvador 46.1 46.3 46(47.0| 47.4 | 47.6| 48.0 | 48.7| 49.5 47.5
129 Gabon 49.9 48.0 48|718.4| 48.5| 48.0 48.3 | 48.0] 48.8 48.5
130 Russian Federation 45]1 46.1 474Y.8| 48.8 | 49.5 50.1 | 50.8/ 52.0 48.6
131 Armenia 46.00 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 AY4&7.9| 49.0 | 49.2] 49.3 | 49.3] 49.4 48.7
133 Chad 46.60 46.2 46|%97.4| 48.4 | 51.2| 51.6 | 51.0] 50.5 48.9
134 Central African Republic 51.5 517 51.80.1| 46.9 | 46.5 46.9 | 48.1] 48.9 49.1
135 Benin 48.5| 49.4 49/850.0| 50.2 | 50.1] 49.8 | 50.0, 50.4 49.8
136 Belarus 47.9 48.1 48|3:18.6| 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 49/549.7| 50.4 | 51.2| 51.7 | 53.1] 54.3 50.8
139 Honduras 48.9 49.6 4949.6| 50.3 | 50.9 52.0 | 53.1] 54.2 50.9
140 Cambodia 49.8 50.1 50 60.2| 51.0 | 51.4| 52.4 | 53.4] 54.2 51.5
141 Uruguay 51.7 51.1 50{548.2| 48.6 | 51.1) 53.0 | 53.7| 56.0 51.5
142 Guatemala 51.4 51.p 51.51.8| 52.3 | 52.5| 52.7 | 53.9] 55.0 52.5
143 Haiti 56.0| 55.4| 54.y54.3| 54.4 | 53.4| 53.7 | 53.8| 53.7 54.4
144 Thailand 51.8 52.6 52(863.8| 55.1 | 55.8 56.4 | 56.9] 57.2 54.7
145 Ukraine 51.7] 52.2 53J053.7| 55.0 | 55.9] 57.0 | 57.5| 58.1 54.9
146 Zimbabwe 59.2 59.4 57|%6.1| 55.2 | 56.6/ 56.8 | 56.6| 56.1 57.0
147 Tanzania 58.0 58.8 58 %9.7| 60.1 | 60.6/ 61.3 | 61.9] 63.0 60.2
148 Peru 59.7 59.9 59/660.8| 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|/%67.4| 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 estimatiorhefdize of the shadow economy for 120
countries over the period 1999 to 2006. The coestare ordered by the size of the shadow
economy. For these 120 countries, we have additmmese variables. As a consequence, the
results are somewhat different. For the year 198%n using the 151 sample, the overall
average of the shadow economy was 32.9, and wthieg e sample with only 120 countries
the same average is 31.2%, which is a rather matiffstence’’ The countries with the
lowest shadow economy are now Switzerland, theddntates, and Luxembourg; with an
average value over the period 1999 to 2006 of 88%,and 9.8%. In the middle we found
Namibia, Venezuela, and Turkey; with an average sizthe shadow economy over 1999 to
2006 of 32.2, 32.6 and 33.0%. The three countriéls tive highest shadow economy are now
Peru, Bolivia and Georgia; with an average valughef shadow economy over the period
1999 to 2006 of 61.5, 67.8 and 68.7%, respectively.

In general, comparing the calibrations of the tamples (sample with 151 observations and
sample with 120 observations), we can see thasiteeand trend of the shadow economy are

27 As we do have a lot of missing values in this gfetion for the year 2007, estimates for the yefa2007 are
not shown here because it may be misleading asaotferd of the countries do not have an estimatétfe year
2007.
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guite robust for most of the countries over thaquef999 to 2006. However, as usual, there
are some minor differences.

Table 3.3.7. Ranking of 120 Countries According to the Siz¢hef Shadow Economy

Years Country
No. Country 1999 | 2000 2001| 2002 | 2003 2004 | 2005 2006 | Average
1 Switzerland 8.5| 8.4 8. 8.6 85 86 88 9/0 8.6
2 United States 86/ 87 8fF 8F 88 89 .0 9.1 8.8
3 Luxembourg 95| 98 9.7 98 97 99 10.10.2 9.8
4 Austria 96| 98/ 99 99 99 99 10.110.3 9.9
5 Japan - -| 11.111.1| 11.2) 11.4| 11.7| 12.0 11.4
6 United Kingdom 12.7) 12.f12.7| 12.8 | 12.9] 13.1 | 13.1] 13.1 12.9
7 Netherlands 129 13)113.1| 13.0 | 12.9| 13.1 | 13.3] 13.2 13.1
8 New Zealand 12.7 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 15.215.3| 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.§ 16.016.2| 16.1 | 16.0] 16.3 | 16.5| 16.9 16.2
17 Canada 15.7 16)016.2| 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 | 185 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| 185 | 18.7| 18.8 | 19.1] 19.4 18.6
22 Bahrain 18.4| 18.418.5| 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. 18/918.9| 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 19.419.5| 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 21.5| 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.[(22.7| 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 25.7] 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/#5.7| 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
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] 27.4 27.2
a7 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)27.6| 28.1 | 28.0| 28.2 | 28.6| 28.8 28.0
50 Poland 27.3 27.627.7| 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
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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 31.00 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| 35.5 33.0
62 Cameroon 32.0 32/832.8| 33.1 | 33.3 33.7| 34.1] - 33.1
63 Botswana 33.7 33433.3| 33.3| 33.8/ 34.3| 344 - 33.7
64 Albania - - - 33.2] 33.633.9| 34.3 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 345 34.0134.0| 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 345| 33.6 34.2| 35.2 | 352 359 | 36.3 - 35.0
70 Bangladesh 35.0 35/@35.8| 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 34434.5| 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| 359 | 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| 383 | 374 - 37.2
78 Pakistan 36.4 36/836.4| 36.5| 37.2| 38.0 | 38.1] 38.9 37.3
79 Cape Verde - - - - - - 3648 37.9 37.4
80 Jamaica 36.5 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] 404 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| 39.8 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| 424 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| 40.341.1| 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 43.3 41.1
91 Latvia 39.4| 39.940.3| 40.7 | 41.5] 41.7 | 42.8] 435 41.2
92 Burkina Faso 415 41/441.1| 41.0 | 41.8| 41.7 | 42.1] - 41.5
93 Cote d'lvoire 44.6 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 41.5 41.042.2| 42.3 | 42.8| 43.0 | 45.0f - 42.7
96 Sierra Leone 41.3 42|012.7| 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| 42.3 43.8| 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{2A3.7| 44.0 | 44.7) 45.5 | 46.2] 47.2 44.7
101 Philippines 42.5 43.343.6| 44.3 | 45.0| 45.4 | 46.7| 47.3 44.8
102 Sri Lanka 44.0 44.p44.4| 45.1 | 45.6| 45.6 | 46.1] 45.5 45.1
103 Senegal 45.2 45]146.1| - - - - - 45.5
104 Nicaragua 44.6 45245.4| 45.2 | 45.5| 45.9 | 46.6| 46.7 45.7
105 El Salvador 45.9 46)346.5| 46.7 | 47.4] 47.5 | 48.2] 48.8 47.2
106 Zambia 46.6 A47.147.6| 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 48/218.9| 49.6 | 49.9| 50.5 | 51.8 - 49.4
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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 58/38.9| 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] 715 67.8
120 Georgia 66.6 67.367.7| 68.0 | 69.0] 69.2 | 70.2] 71.2 68.7
Time Average 31.2 31.431.5| 31.4 | 31.7| 32.2 | 32.6] 32.0

Having estimated and calculated the size and tadrttie shadow economy according to 7
different MIMIC model specifications, we finally ogared how much the different estimates
vary for each country given the different modelgr this purpose, we calculated the range of
the estimates for each country, i.e. the differelpeveen the maximum and the minimum
estimate. It turned out that the variation in thaineates is on average relatively low.
However, in the Russian Federation (between spatifins 3 and 6), Zambia (between
specifications 2 and 6) and the Ukraine (specificest 3 and 6) the maximum differences in
the range are 5.6%, 4.2%, and 4.0%, respectivélgsd rather large differences might be a
consequence of the parsimony of specification Gefk for these exemptions, all models
estimated predict almost the same size of the shadonomy for each country. Calculating
pairwise correlations, we find that the correlatiooefficients are extremely high. For
example, between specifications 1 and 6 they aralfg/ears above 0.96; meaning that for
each country the predicted sizes of the shadowamngrare almost indistinguishable form
each other, regardless of the specification usegriediction. Between specifications 3 and 6
the correlation coefficients are even higher arldabbve 0.98. This allows us to add 11
countries to our maximum sample estimation of 1B6Mintries which are not included in
specification 6 but for which we have calculateé #ize of the shadow economy using
specification 1 and % These countries are: Mauritania, Mozambique, MyamnNiger,
Nigeria, Panama, Rwanda, Sudan, Swaziland, Todger{térom table 3.3.1), and Moldova
(taken from table 3.3.3). Appendix 4 finally pretsealphabetically ordered shadow economy
estimates for 162 countries around the world.

4 Summary and Conclusions

There are many obstacles to overcome when meadinéngjze of the shadow economy and
when analyzing its consequences on the officiaheow. But, as this paper shows, some
progress can be made. We provide estimates ofizkeeo$ the shadow economies for 162
countries over the period 1994 to 2006 (or 2007hgighe MIMIC procedure for the
econometric estimation; and a benchmarking pro@thurcalibrating the estimated MIMIC
into absolute values of the size of the shadow @tyn Coming back to the headline of this
paper, some new knowledge/insights are gained wgipect to the size and trend of the
shadow economy of 162 countrfédeading to two conclusions:

The first conclusion from these results is that for all countries irigeged the shadow
economy has reached a remarkably large size ofarage value of 34.5% of official GDP

%8 The reason for this is that these specificatiorsk@sed on a previous paper in which we usedghtisfi
different set of countries (Schneider and Bueh8920

29 n the appendix some critical discussion of these methods is given; they have well known weakesss
(compare also Pedersen (2003) and Feld and Schi{2@R9)).
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over 162 countries over 1999 to 2007. However atrerage size of the shadow economies of
all of these 162 countries (developing, Easterrope@an and Central Asian and high income
OECD countries) increased only modestly from 33af6fficial GDP in 1999 to 35.5% of
official GDP in 2007.

The second conclusion is that shadow economies are a complex phenomgresent to an
important extent in all type of economies (devehgpitransition and highly developed).
People engage in shadow economic activities foraaety of reasons. Among the most
important are government actions, most notablyattar and regulation.

Considering these two conclusions, it is obvioust thne of the big challenges for every
government is to undertake efficient incentive oi@ed policy measures in order to make
work less attractive in the shadow economy andcéeto make the work in the official

economy more attractive. Successful implementatiddnsuch policies may lead to a

stabilization, or even reduction, of the size & g#hadow economy.
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5 Appendix 1. The Currency Demand Approach

The currency demand approach, which is also ca#ded ”indicator” approach, is a
macroeconomic one and uses various economic aed ioiticators that contain information
about the development of the shadow economy (owe)t and leaves some "traces” of the
shadow economy. This approach was first used by C&P58), who calculated a correlation
of the currency demand and the tax pressure (acauee of the shadow economy) for the
United States over the period 1919 to 1955. 20sy&der, Gutmann (1977) used the same
approach, but without any statistical proceduresyad’s approach was further developed by
Tanzi (1980, 1983), who econometrically estimateduarency demand function for the
United States for the period 1929 to 1980, in ordecalculate the shadow economy. His
approach assumes that shadow (or hidden) transactiee undertaken in the form of cash
payments, so as to leave no observable tracelda@uthorities. An increase in the size of the
shadow economy will, therefore, increase the denfandurrency. To isolate the resulting
"excess” demand for currency, an equation for ewayedemand is econometrically estimated
over time. All conventional possible factors, suahthe development of income, payment
habits, interest rates, and so on, are controtled&dditionally, variables such as the direct
and indirect tax burden, government regulation dmedcomplexity of the tax system (which
are assumed to be the major factors causing paopheork in the shadow economy), are
included in the estimation equation. The basicesgon equation for the currency demand,
proposed by Tanzi (1983), is the following:

IN(C/M)i=Bo+PBrIn(L+TW)+B2In (WS/Y)Y+BsInR+PBsIn(Y/Nx+u
with Bl>0,Bg>O,B3<O,B4>O
where:

In denotes natural logarithms, C />;Né the ratio of cash holdings to current and d&pos
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), fRasnterest paid on savings deposits (to
capture the opportunity cost of holding cash); ¥fd is the per capita inconi&.

Any "excess” increase in currency, or the amourgxphained by the conventional or normal
factors (mentioned above) is, then, attributedhi rising tax burden and the other reasons
leading people to work in the shadow economy. Fgdor the size and trend of the shadow
economy can be calculated, in a first step, by @ng the difference between the
development of currency when the direct and indiresex burden (and government
regulations) are held at their lowest value, arldbvelopment of currency with the current
(much higher) burden of taxation and governmentilstgns. Assuming in a second step the
same velocity for currency used in the shadow easgnas for legal M1 in the official
economy, the size of the shadow can be computed@ngared to the official GDP.

30 The estimation of such a currency demand equdtamnbeen criticized by Thomas (1999) but part &f th
criticism has been considered by the work of GjlE299a,b) and Bhattacharyya (1999), who both usdatest
econometric techniques.

01.02.10 34



The currency demand approach is one of the mostmonly used approaches. It has been
applied to many OECD countriés,but has, nevertheless, been criticized on various
grounds®? The most commonly raised objections to this methed

0] Not all transactions in the shadow economy are jraidash. Isachsen and Strom
(1985) used the survey method to find out that amvidry, 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 latigen 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) are ocomnsidered, because reliable data
for most countries are not available. If, as sekkedy, 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), ande-€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 thaslw economy, at least in the case of
the United States.

(iv)  Blades (1982) and Feige (1986, 1996), criticizeZT'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 abrdaoreover, Frey and Pommerehne (1984) and
Thomsass (1986, 1992, 1999) claim that Tanzi's patamestimates are not very
stable”

(v) Most studies assume the same velocity of moneyoth lypes of economies. As
argued by Hill and Kabir (1996) for Canada and biovand (1984) for the
Scandinavian countries, there is already consideraticertainty about the velocity of
money in the official economy, and the velocitynedney in the hidden sector is even
more difficult to estimate. Without knowledge ababé velocity of currency in the
shadow economy, one has to accept the assumpti@goél” money velocity in both
sectors.

31 See Karmann (1986 and 1990), Schneider (1997, 19882b6), Johnson, Kaufmann, and Zoido-Lobat6n
g%998a), and Williams and Windebank (1995).

See Thomas (1992, 1999); Feige (1986); Pozo (19¥&)ersen (2003) and Ahumada et al. (2004); Janisch
and Brimmerhof (2005); and Breusch (2005a,b).
33 0ne (weak) justification for the use of only th& teariable is that this variable has by far themsgest 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 'taxarality" has a quantitatively larger and statisiiy
stronger influence than the direct tax share innttoelel approach. In the study of Pommerehne andesabr
(1985), for the U.S., besides various tax measut&s, for regulation, tax immorality, minimum wagges are
available, the tax variable has a dominating inflteeand contributes roughly 60-70% of the sizehefghadow
economy. See also Zilberfarb (1986).

34 |n another study by Tanzi (1982, esp. pp. 110-H8)explicitly deals with this criticism. A very redul
investigation of the amount of US dollars used alirand in the shadow economy and to "classicatheri
activities has been undertaken by Rogoff (1998)p whncludes that large denomination bills are tfegom
driving force for the growth of the shadow econoand classical crime activities are due largelyegduced
transactions costs.

35 However in studies for European countries Kirclsgaer (1983, 1984) and Schneider (1986) reach the
conclusion that the estimation results for Germd@snmark, 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 corelivehen the theoretically best tax rates are seteahd a range

of plausible velocity values is used, this methstineates underground economic growth between 1984 a
1995 at between 3 and 11 percent of GDP.” (Hill Kadir [1996, p. 1553]).
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(vi)  Ahumada, Alvaredo, Canavese A., and P. Canaves#t)Zhow that the currency
approach, together with the assumption of equalnmevelocity of money in both the
reported and the hidden transaction is only coiifegbe income elasticity is 1. As this
is not the case for most countries, the calculat@sto be corrected.

(vii)  Finally, the assumption of no shadow economy inagebyear is open to criticism.
Relaxing this assumption would again imply an ughadjustment 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. Itsones 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 MbBere 0 =
least economic freedom, and 100 = maximum econéesgciom.
Source: Heritage Foundation.

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

Source: Heritage Foundation.

CURRENCY: MO over ML1. It corresponds to the currency owsttle banks (MO) as a
proportion of M1.

Source: International Monetary Fund.

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

Source: ECB.

LABOR FORCE PARTICIPATION RATE: It corresponds to the labor force participation
rate, total (% of total population). Labor forcerfp@pation rate is the proportion of the

population that is economically active: all peoplo 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 Taiwan @l#ained from the Taiwan’s Statistical

Office website.

GDP PER CAPITA (PPP): It corresponds to the GDP per capita based ochasing power
parity (PPP), (constant 2005 international $). GEFP is gross domestic product converted
to international dollars using purchasing poweritpa@ates. 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 allgedl resident producers in the economy
plus any product taxes and minus any subsidiegohtded in the value of the products. It is
calculated without making deductions for depreoratof fabricated assets or for depletion
and degradation of natural resources. Data areriatant 2005 international dollars.

Source: World Bank, International Comparison Progdatabase.

UNEMPLOYMENT RATE: Unemployment, total (% of total labor force). Wmgoyment
refers to the share of the labor force that is euithwork but available for and seeking
employment. Definitions of labor force and unempiant differ by country.

Source: International Labor Organization, Key lradics of the Labor Market database.
Given that this data set contains many missingeglthe source was complemented with
data from the PRS Group and also with data fromesoational statistical offices’ websites,
and also from the World Bank’s Development DatdfBten.

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 modetdpendent variable is the unemployment
rate and the predictors are:

- The employment rate of the female population #rat15 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 iséde

- The proportion of the population 15-64 that idena

- The GDP growth rate of the previous period

- And the regression also included country fixeféehs

The predictors were selected so that they woulctlevant to explain the unemployment rate,
but also that they would be available for mosthaf tountries in the sample. The model had
an excellent predictive power. Using this model vaene 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 expengit(formerly general government
consumption) includes all government current expganes for purchases of goods and
services (including compensation of employeeslsid includes most expenditure on national
defense and security, but excludes government amjlitexpenditures that are part of
government capital formation.

Source: United Nations  Statistical Database. Abddla on line at
http://unstats.un.org/unsd/snaama/dnllist.ape data for Taiwan comes from the World
Bank’s Development Data Platform.

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

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

Source: Worldwide Governance Indicators: 1996-208®rld Bank. Available on line at:
web.worldbank.org.

GOVERNMENT EFFECTIVENESS: Government effectivenesk.capturres perceptions of
the quality of public services, the quality of ttieil service and the degree of its independencmfr
political pressures, the quality of policy formutst 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: 1996-200®rld 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/dniggt.a

OPENNESS: It corresponds to trade (% of GDP). Trade issh of exports and imports of
goods and services measured as a share of grogstioproduct.
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Source: United Nations Statistical Database. Atddla 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 variousreesl including census reports, the United
Nations Population Division's World Population Rrests, national statistical offices,
household surveys conducted by national agenamsMacro International. For Taiwan the
data comes from the National Statistical Office.

POPULATION TOTAL: Population, total. Total population is based ¢t 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 courdgfyorigin. The values shown are midyear
estimates.

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

TOTAL LABOR FORCE: Labor force, total. Total labor force compriseople ages 15
and older who meet the International Labor Orgammadefinition of the economically
active population: all people who supply laborttoe production of goods and services during
a specified period. It includes both the employed dhe 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 otheridirqaaegivers 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 Ry
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 ;.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 50.
CURRENCY (M0 OVER M2) 5.37 3.11 0.28 14.98
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Standard

Variable M ean 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 B80.
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 25.1
LABOR FORCE PARTICIPATION RATE 68.48 9.48 44.00 8.
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. Ranking of 162 Countries in Alphabetical Order

Years Country
No. Country 1999 | 2000] 20012002| 2003 | 2004 2005| 2006 2007 | Average
1 Albania 34.9| 35.3 35.r35.9| 36.2 | 36.7| 36.9 | 37.3 37.7 36.3
2 Algeria 34 | 34.1| 34.434.9| 35.8| 36.6/ 37.3| 37.3 37.1 35.7
3 Angola 41.6| 41.6| 41.942.8] 43 | 43.1] 45 | 45.9| 47.6 43.6
4 Argentina 25.6] 25.4 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 14.314.4| 14.7 | 14.8 148 | 149 15 14.6
7 Austria 9.6 9.8] 9.9 9.9 94 98 9. 10 101 9.4
8 Azerbaijan 60.2] 60.6 60{961.2| 62.2 | 62.7| 64.7 | 67.6] 69.6 63.3
9 Bahamas, The 261 262 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 35.2 35p 35.85.5| 356 | 35.7 36 | 36.7] 37 35.9
12 Belarus 479 48.1 48(348.6| 49.2 | 50.1] 51.1 | 52.1] 53 49.8
13 Belgium 21.7| 222 22.822.4| 22.4| 22.6| 22.6 | 22.9] 23.1 22.5
14 Belize 42.4| 43.8 44.344.2| 45.2 | 45.5] 45.4 | 45.9] 45.6 44.7
15 Benin 48.5| 49.4 49850 | 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 34J1 34.34.3| 34.7| 34.6/ 35 | 35.3] 354 34.6
19 Botswana 33| 334 33|63.5| 33.8| 34| 34.1] 345 348 33.9
20 Brazil 38.8| 39.8] 39.y39.7| 40 | 40.9] 41.1| 41.8] 43 40.5
21 Brunei Darussalam 30.8 31j1 31.82 | 32.3| 31| 304 314 31 31.2
22 Bulgaria 36.5| 36.9 37,237.7| 38.3| 39| 39.7| 40.4 41.2 38.5
23 Burkina Faso 415 414 41%1.4| 42.4 | 42.7] 43 43 | 431 42.2
24 Burundi 40.4] 40| 39.8 40 | 39.8| 39.8 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 32.3 328 33334| 339 | 34| 339 342 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 35.7 361 36.36.3| 36.5| 36.4 36.8| 38| 38.7 36.8
29 Central African Republic 51.5 51[7 51.80.1| 46.9 | 46.5 46.9 | 48.1] 48.9 49.1
30 Chad 46.6| 46.2 46)%7.4| 484 | 51.2] 51.6 | 51| 50.5 48.9
31 Chile 19.7] 19.8 200 20 202 20.320.7] 20.9] 21.1 20.3
32 China 13| 13.1] 13.p13.3| 13.4| 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 40j241.6| 41.7 | 40.2] 41.3 | 40.9] 39.8 40.6
35 Congo, Dem. Rep. 48.8 4 47.87.9| 49 | 49.2| 49.3 | 49.3] 494 48.7
36 Congo, Rep. 46.8 48.2 49.29.7| 49.7 | 50.3] 51.9 | 53.3] 52 50.1
37 Costa Rica 26.3 262 26 26 263 26.36.8| 27.4] 28.3 26.6
38 Céote d'lvoire 449 432 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 18.9 194 19.39.4| 19.5| 19.8 20.4 | 20.9 21.2 19.8
42 Denmark 17.77 18 18 18 18 18.248.4 | 18.9] 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 34.7 344 35/35.6| 36.1 | 37.4] 38.3 | 38.7| 38.8 36.6
45 Egypt, Arab Rep. 347 351 35 348348 35.2] 354 | 36.1] 37 35.3
46 El Salvador 46.1 46.3 46{447 | 47.4| 47.6 48 | 48.7| 49.5 47.4
47 Equatorial Guinea 33] 328 33.B4.1| 344 | 349 351| 35| 355 34.3
48 Eritrea 42.6| 40.3 41241.3| 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 | 405| 42| 43.1] 44 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 14.8 15.2 15{415.3| 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 44.1 451 4593.1| 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] 72.5 68.8
57 Germany 15§ 16| 16J116 | 15.8| 159 16 | 16.4| 16.7 16.1
58 Ghana 41.8 41.9 42 4212425 | 42.9] 44.3 | 45.3] 45.6 43.2
59 Greece 28.9 28.7 29(29.4| 30 | 30.4| 30.6 | 31 31 29.9
60 Guatemala 51.4 51.p 51%41.8| 52.3 | 52.5| 52.7 | 53.9] 55 52.5
61 Guinea 39.5 39.6 39(%0.4| 40.4 | 40.6 40.8 | 40.3] 40 40.2
62 Guinea-Bissau 388 396 39.88.5| 37.7| 37.3] 37.5| 37.7| 37.6 38.3
63 Guyana 33.§ 33.6 3383.5| 33.3| 33.8) 33 | 33.4] 33.3 33.5
64 Haiti 56 | 55.4| 54.754.3| 54.4 | 53.4| 53.7 | 53.8] 53.7 54.4
65 Honduras 48.9 49.6 49/419.6| 50.3 | 50.9] 52 | 53.1] 54.2 50.9
66 Hong Kong, China 16.2 16.6 16.66.6| 16.8 | 17.3| 17.7 | 18.2| 18.6 17.2
67 Hungary 24.8 25.1 25M25.7| 25.8 | 26.1] 26.2 | 26.5| 26.4 25.8
68 Iceland 15.8) 159 164 15|815.9 | 16.3| 16.7 | 16.7| 16.8 16.2
69 India 23 | 23.1) 23.423.6| 24 | 242 245| 25| 25.6 24.0
70 Indonesia 19.1 19.4 19/49.5| 19.7| 20| 20.2| 20.5 20.9 19.9
71 Iran, Islamic Rep. 18.7 189 18.89.1| 19.6 | 19.9 19.7 | 20.1] 20.5 19.5
72 Ireland 15.7 159 15p915.9| 15.8| 16| 16.2| 16.3 16.4 16.0
73 Israel 21.2| 21.9 21/621.1| 21.2 | 21.7) 22 | 22.6] 23 21.8
74 Italy 26.5| 27.1| 27.527.4| 272 | 27.2| 27.1 | 27.3] 27.4 27.2
75 Jamaica 36.4 36.4 36686.6/ 38.6 | 39.1] 38.9 | 40.2] 40.5 38.1
76 Japan 11| 11.2 11j21.1| 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 42.6 432 43.94.5| 45.4 | 45.9 46.7 | 47.7| 48.2 45.3
79 Kenya 35| 34.3 34.733.8| 33.9| 349 36 | 37.7| 39.4 35.5
80 Korea, Rep. 26.1 27.5 27.28.1| 28.2| 285 28.7| 29| 294 28.2
81 Kuwait 20.1| 20.1] 19.919.9| 20.9 | 21.5 22.2 | 22.5 - 20.9
82 Kyrgyz Republic 41| 41.2 411641 | 41.9| 42.6 42.4 | 42.6| 43.6 42.0
83 Lao PDR 30.3] 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 3434.7| 35 | 35.9| 35.9 | 35.4 36.2 35.1
86 Lesotho 30.9 31.3 31/531.6| 31.9 | 32.5 32.4 | 33.3] 33.8 32.1
87 Liberia 42.3| 43.2| 43.p43.3| 41.6 | 41.2) 416 | 42| 423 42.3
88 Libyan Arab Jamahiria 355 35J1 35%.86.5| 35.3 | 36.4] 37.3 | 38.5| 39.6 36.7
89 Lithuania 30.2| 30.3 30{731.2| 31.9 | 32.2| 32.8 | 334 34 31.9
90 Luxembourg 9.6 98/ 98 9B 98 98 99 10 10.2 9 9
91 Macao, China 12.9 131 13.23.4| 13.7 | 14.2] 14.4 | 14.6] 15.3 13.9
92 Macedonia, FYR 349 357 3485.1| 35.5| 36.4 36.9 | 37.7| 38.8 36.2
93 Madagascar 39.1 396 40.34.7| 36 | 37.7| 38.5| 39.5| 40.6 38.5
94 Malawi 40.7| 40.3] 38.8336.5| 37.5| 38.3 38.2 | 39.4] 41.1 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] 30.3 30/631.2| 31.4 | 31.8) 31 | 31.3] 32.1 31.1
97 Mali 42.1| 42.3| 43.844.4| 44.7| 44| 44.5| 44.7 447 43.9
98 Malta 26.8| 27.1 26.p 27 | 26.7| 26.71 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 22.9| 23.1 23[323.2| 23.5| 23.8 23.8| 24| 243 23.5
101 Mexico 29.5| 30.J 30 29/929.7| 30.1] 30.3| 31| 31.3 30.2
102 Moldova 44.6| 45.1 46[145.8| 45.7 | 46.2| 46.8 | 46 - 45.8
103 Mongolia 18.5| 18.4 18/518.8| 19.1 | 19.5 19.8 | 20.1] 20.5 19.2
104 Morocco 36.3] 36.4 37)137.3| 37.8 | 38.7| 37.9 | 39.8] 39.8 37.9
105 Mozambique 39.5 40.83 4020.8| 40.8 | 40.9 41.6 | 42 - 40.8
106 Myanmar 53.60 52.6 53|/4.5| 56.3 | 56.2| 57.4 | - - 54.9
107 Namibia 31.4 314 31|631.5| 32.2| 33.1] 33.3 | 34.1] 34.4 32.6
108 Nepal 36.4 36.8 36J936.5| 36.7 | 36.8| 36.9 | 37.3] 37.5 36.9
109 Netherlands 129 134 13113 | 12.9| 13 13 13| 13.2 13.0
110 New Zealand 12.6 128 1B 13.23.4| 13.6| 13.5| 13.5 13.6 13.2
111 Nicaragua 447 452 45MU4.9| 454 | 46.2| 46.6 | 46.8] 47.2 45.8
112 Niger 42.1| 419 43 437444 | 43.2) 44.4| 45.6] - 43.5
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113 Nigeria 57.8/ 57.9 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 36/36.8| 37.4 | 38.3] 38.8 | 39.8 40.1 37.9
117 Panama 63.4 641 63563.1| 639 | 64.7 66.4 | 68.1] - 64.7
118 Papua New Guinea 367 361 3b3b.1| 35.1| 35.2| 34.9| 35.1] 35.7 35.5
119 Paraguay 41.8 39.8 39.89.5| 40.6 | 41.5 41.6 | 42,5 - 40.9
120 Peru 59.7/ 59.9 59)660.8| 61.2 | 61.9] 62.7 | 64.2| 66.3 61.8
121 Philippines 427 43.3 43|644.1| 44.7 | 45| 46.6| 47.2 48.4 45.1
122 Poland 27.5 27.6 27/@7.5| 27.7 | 27.9] 28.3 | 28.7| 29.1 28.0
123 Portugal 22.4 227 22{82.7| 22.4 | 22.3] 22.2 | 22.2| 225 22.5
124 Quatar - 17.§ 17.517.8| 17.3 | 19.4| 18.4 - - 18.0
125 Romania 34 344 35B54| 36.1| 37| 37.3] 38.3 38.9 36.3
126 Russian Federation 451 44.1 17 4748.8 | 49.5| 50.1 | 50.8/ 52 48.6
127 Rwanda 40.1 40.3 40 40.39.9 | 40.4| 41.4 | 41.5 - 40.5
128 Saudi Arabia 18.1 184 18 17.88.5| 19.1] 19.4 | 19.5 20 18.7
129 Senegal 45.2 45 45@5.1| 45.8 | 46.9 47.8 | 47.8| 48.4 46.4
130 Sierra Leone 40.8 402 41.23.3| 43.8 | 44.2| 44.3| 45 45.6 43.1
131 Singapore 12,9 13.1 12492.9| 13.1| 13.4/ 135 13.8 14 13.3
132 Slovak Republic 18.9 18P 1p 19.29.5| 19.7| 20.2 | 20.6| 21.1 19.7
133 Slovenia 26.9 27.1 27|27.6| 27.8| 28| 28.4| 28.9 295 28.0
134 Solomon Islands 35.1 334 3231.9| 321 | 33| 33.4| 33.6 34.2 33.2
135 South Africa 28.4 28.4 28|428.8| 29 | 29.7| 30.4 | 30.9] 31.7 29.5
136 Spain 22.4 227 122|923 23 | 229 23 23 23.1 22.9
137 Sri Lanka 44 44.6 44)645.1| 45.3 | 45.2| 45.7 | 46.2| 47 45.3
138 Sudan 34.1 - - - - - - - - 34.1
139 Suriname 39.9 39.8 4030.8| 41.5| 42.9] 43.3 | 43.9 44.7 41.9
140 Swaziland 39.4 41.4 41|511.8| 425 | 42.7) 43.4 | 43.8] - 42.1
141 Sweden 18.9 19.2 1939.4| 19.6 | 19.9 19.8 | 20.2| 20.4 19.6
142 Switzerland 8.4 86 86 8p 8. 86 87 8.9 9.1 8.7
143 Syrian Arab Republic 19.3 19,3 19.49.5| 19.3 | 19.5 19.6 | 19.9] 20.1 19.5
144 Taiwan 25.1] 25.4 25/125.4| 25.6 | 26| 26.2| 26.6 26.9 25.8
145 Tajikistan 429 43.2 43/543.8| 44.3 | 44.8) 45 | 45.3] 45.5 44.3
146 Tanzania 58 58.3 58|%9.7| 60.1 | 60.6/ 61.3 | 61.9] 63 60.2
147 Thailand 51.8 52.6 52])863.8| 55.1 | 55.8| 56.4 | 56.9] 57.2 54.7
148 Togo 35.8) 35.1 34835.7| 35.3| 35.2| 35.2 | 35.6] - 35.3
149 Trinidad and Tobago 341 34j4 3434.4| 354 | 35.7| 35.9 | 36.8] 37.3 35.4
150 Tunisia 38.1 38.4 38/939 | 39.4| 39.9 40 | 40.9| 414 39.6
151 Turkey 31.5| 321 31431.8| 32.4| 33.2| 34.2 | 34.7| 35.2 32.9
152 Uganda 42,7 43.1 43\313.3| 43.7 | 43.8| 44 | 45.1| 45.8 43.9
153 Ukraine 51.7/ 52.2 53 53(755 | 55.9] 57 | 57.5| 58.1 54.9
154 United Arab Emirates 26.6 26/4 2585.3| 26.5| 275/ 28 | 29.4| - 26.9
155 United Kingdom 12.4§ 12.7 12/82.8| 129 | 13 13 | 13.1 13.2 12.9
156 United States 8.6 8.7 87 86 8 88 89 |89 8.8
157 Uruguay 51.7 51.1 50/48.2| 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 33.4
159 Vietnam 15.4/ 15.4 15/715.9| 16 | 16.1] 16.5| 16.6| 16.8 16.1
160 Yemen, Rep. 27.1 274 27.27.6| 27.7 | 27.8/ 28.2 | 28 28 27.7
161 Zambia 48.5 48.9 49|549.7| 50.4 | 51.2| 51.7 | 53.1] 54.3 50.8
162 Zimbabwe 59.2 59.4 57/46.1| 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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