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1. Introduction

A growing literature dating back to King and Levir{#993) demonstrates the
important connections between financial developmamd growth. Research in this area
generally finds that financial intermediary devetggnt exerts a first-order impact on
economic growth (e.g. Levine and Zervos, 1998; Dgug-Kunt and Maksimovic, 1998;
Beck and Levine, 2002). This important link hasrspd further exploration into the various
channels through which the financial developmefiuémces the real side of the econohy.
More recently, the focus has shifted from finandeapth to financial penetration and access
to finance by households and small enterpriseskBeemirguc-Kunt and Martinez Peria,
2007; Beck and Demirguc-Kunt, 2006). This papseases the impact of credit information
sharing and financial sector outreach on the imm@deand extent of informality across firms
and across countries.

Existing studies in the finance and growth literatiexamine the links between
financial development and formal economic actigitiloticeably absent in this literature is
an examination of the links between financial inmtediary development and informal
(unofficial) economic activities’ The omission is somewhat surprising given the
pervasiveness of informality amongst firms in depeld and developing countries alike, and
given the potentially important effect of infornmtslion economic growth. According to
estimates by Johnson, Kaufmann and Zoido-Lobaté@§)land Friedman et al. (2000), the
size of the unofficial economic activities as apgwodion of GDP ranges from 10-15% in
developed countries and 19-46% in developing cts)tand reaches in some cases, such as
Cameroon or Croatia, the staggering figure of 60%more. As Johnson et al. (2000) point

out, informality can impede economic growth in gaveways. First, firms operating

1 In this spirit, Beck, Levine and Loayza (2000)fithat the level of financial intermediary develamexerts
a large and positive impact on total factor proihitgt growth, which feeds through to overall ecoriomgrowth.
Love (2003) provides evidence that financial depeient reduces firms’ financing constraints. Rad{2606)
find that financial development has a large caaffakt in the reduction of industrial output voliagi Using the
banking crises as natural experiments, Kroszneevéa and Klingebiel (2007) find that more finanigial
dependent sectors tend to experience a substggiathter contraction of value added during a bamkrisis in
countries with deeper financial systems than céesinith shallower financial system. For a dethileview of
the literature, we refer to Levine (2005).
2 For an excellent review on measurement and detants of informal economic activity, see Schneited
Ernste (2000).
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informally cannot make good use of market-suppgrinstitutions and are therefore subject
to underinvestment problems. Second, doing businessecret may generate further
distortions because of the efforts in avoiding diégd@ and punishment. Furthermore, the
hidden resources may not find their most productises. In fact, a series of high profile
sector studies by the McKinsey Global Institute ctode that “in Portugal and Turkey, for

instance, informality accounts for nearly 50% af tiverall productivity gap with the United

States” (Farrell, 2004). Third, high aggregate infality costs the government tax revenues
and therefore might cause the under-provision diflipunfrastructure and services, which

will impede economic growth (Johnson et al., 2008ayza, 1996). Other authors question
the negative effect of informality on growth, pang to informality as a second-best

response to institutional deficiencies and/or higkation (Sarte, 2000). The relationship
between informality and growth might therefore benitinear and the optimal level of

informality not zero. Firm-level evidence, howeveuaggests that informality in developing

countries is growth impeding rather than growthaerding (La Porta and Shleifer, 2008).

Hence, understanding the relationship between ¢iaanntermediary development
and informality helps understand an additional cehthrough which financial development
can impact the real sector. Our paper aims tahil gap by exploring in detail the role that
financial sector outreach plays in explaining crosgntry and cross-firm variation in the
incidence and extent of informality and tax evasi@pecifically, we focus on two
dimensions capturing the outreach dimension of nfired sector development: credit
information sharing and physical banking sectoreadh.

The existing literature suggests several channaisugh which financial sector
outreach might affect corporate tax evasion. Firshnson et al. (2000) point out that firms
are more likely to hide output in economies withderdeveloped market-supporting
institutions because they gain little from beingiial. In this spirit, Straub (2005) develops a
model in which firms face a choice between formyadind informality. Using this framework,
he shows that better access to formal credit sesviacreases the benefits of formality. Beck,

Demirguc-Kunt and Martinez Peria (2007) find thainking sector outreach helps reduce



firms’ financing obstacles. Furthermore, as documenin the recent literature, credit
information sharing is associated with lower trati®a costs (Miller, 2003), improved
availability and lower cost of credit to firms (Bva, Jappelli and Pagano, 2009), lower level
of corruption in bank lending to firms (Barth, Libin, and Song, 2009) and higher level of
bank risk taking (Houston, Lin, Lin, and Ma, 2010)erall, this would imply higher benefits
from formality in economies with more effective diteinformation sharing and higher
branch penetration by gaining access to the fofimahcial sector.

Second, in order to evade the taxes, firms inelyitabed to manipulate their financial
information (“cook the books”). As documented ire thterature, firms suffer significant
reputation losses and incur much higher financiogtscdue to their illegal misconduct such
as corporate misreporting (e.g., Graham, Li and Q008). From a bank’s perspective, tax
evasion creates uncertainty about the credibilityfimancial statements and signals low
quality of disclosed company information and otlspects of the firm's operatiohsn
addition, tax evasion is usually associated wigmisicant legal liabilities, further worsening
future prospects of the firms and increasing thtawe risks. As a result, the perceived
information asymmetry between borrowers and lendengases with higher tax avoidance.
The increased information asymmetry, in turn, dffdzanks’ lending decisions and requires
banks to monitor firms more intensively. The highests are passed along to borrowers in
the form of reduced credit availability, higherdargst rates and more stringent loan terms
(Graham et al., 2008). In an economy with higheanbh penetration and better credit
information sharing, the information of corporatésconduct can be more easily observed
and shared among all other potential lenders, wimi¢cbrn will make it more difficult and/or
more expensive to receive future loans (JappetliRagano, 2002)Hence, the opportunity
costs of engaging in tax evasion would be higherowntries with higher branch penetration

and better credit information sharing mechanisnie aforementioned channels suggest that

® The reputation losses might also affect the firmi@stors, customers, and suppliers and changetins of
trade on which they do business with the firm. Trhight further affects the firm’s value by reduciting
present value of firm's future cash flows (Graharalge2008).
* In fact, tax information is often collected by diteregistries or private bureaus and shared arfiongcial
institutions (Miller, 2003).
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firms in countries with higher branch penetratiomd abetter information sharing have
stronger incentives to operate formally since kb benefits of formality and the costs of
informality are higher in these countries.

However, there might be a countervailing effect.wdl documented in the literature,
the collateral value is also an important determirgd access to finance and the loan terms.
In the case of tax evasion and informality, the enwealth a firm hides, the less collateral it
can offer for securing a loan and the worse islitedihood of getting access to credit with
reasonable terms and conditions. As shown by BlatkbBose and Capasso (2009), the
marginal net benefit of tax evasion thus decreasts easier access to credit. This effect
might be strongest for the informationally opaquen$ since such firms could credibly
commit to lower asset substitution by providing la@ral (Stulz and Johnson, 1985;
Holmstrom and Tirole, 1997). In economies with éetredit information sharing and higher
branch density, however, the presence of collateright be less important to creditors
because the information gap between creditor amaWwer is smaller and because creditors
can monitor the firms more effectivelyn this regard, the likelihood of access to firanc
might be less sensitive to the change of the @bdtvalues in economies with better credit
information sharing and higher branch density, e/ail the same time, the benefits of getting
access to finance would be higher in these cowtfieerefore, the overall opportunity costs
of tax evasion, from this perspective, may be eithigher or lower in more financially
developed countries, which leaves the questiondiorempirical tests.

Using a unique dataset across 43 countries and 28,000 firms, we examine the
relationship between banking sector outreach, tiatbrmation sharing and corporate tax
evasion. We find very strong evidence that credfibrimation sharing and banking sector
outreach are significantly and negatively assodiatéth the incidence and extent of tax

evasion, suggesting that the net effect of findrne&tor outreach on corporate tax evasion

® As Holmstrong and Tirole point out (p.665), “Firmvith low net worth have to turn to financial inteediaries,
who can reduce the demand for collateral by moingomore intensively. Thus, monitoring is a partial
substitute for collateral”. This is empiricallyrfirmed by Beck, Demirguc-Kunt and Martinez Pe£810)
who show that banks are less likely to use colldtier small and medium enterprises in developed th
developing countries.
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tends to be negative and significant. This ressilrdbust to controlling for a standard
indicator of financial depth and for an array dhatindicators of the institutional framework
firms operate in.

Using the same analytical framework as above, weecture that the relative
benefits and costs of access to formal financialises vary across firms of different sizes as
well as location§. Smaller firms and firms in smaller cities and t®astand to benefit more
from gaining access to formal finance than largedi and firms closer to the economic
center of a countr{. Similarly, firms that depend more on externahfine for technological
reasons, such as a long gestation period or inblifg of investment, as well as firms with
higher growth opportunities, benefit more from ascéo formal finance than others (Rajan
and Zingales, 1998; Houston et al.,, 2010). We shahlerefore observe a stronger
relationship between credit information sharing badking sector outreach, on the one hand,
and tax evasion, on the other hand, for smallendjrfirms in smaller towns and firms that
rely more on external finance and have higher dnomgportunities. Our empirical results
strongly confirm our expectations. The relationshigtween credit information sharing,
banking sector outreach and corporate tax evasiameed stronger for smaller firms, firms
in smaller cities, and firms in industries more @egent on external finance, with higher
liquidity needs and higher growth opportunities.wdwer, it is variation in firm size that
dominates firm variation in location and industgriation in explaining cross-firm and cross-
country variation in tax evasion.

As final robustness test, we confirm our resultsafonore limited sample of 897 firms
across 26 Central and European countries, manyhoéhwintroduced credit registries or
upgraded them in the early 2000s. These firms wéeeviewed in 2002 and 2005 so that we
can directly observe whether there is a relatignéletween changes in the quality of credit
information sharing and firms’ tax evasion. We faon our results both for the level and the

differential effect of credit information sharing ¢ex evasion, further alleviating concerns of

® Straub (2005) shows how the threshold size, alaieh a firm decides to become formal, varies with
different institutional and financial constraints.
’ For the relative effect of financial sector depththe growth of small vs. large firms, see Becknirguc-
Kunt and Maksimovic (2005).
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simultaneity and endogeneity biases.

This paper contributes to the literature in sevengortant ways. First, this is the first
paper, to our best knowledge, that links speciiimessions of financial sector outreach, i.e.
credit information sharing and branch penetratiorthe incidence and extent of informality.
The empirical findings shed light on an importanaignel (i.e. reducing informality) through
which financial intermediary development can imgaconomic growth. While previous
work had to rely mostly on aggregate financial Hejpidicators such as total credit in an
economy, financial penetration through banking @eotitreach has only recently become a
topic of interest, mainly due to the availability data (Beck, Demirguc-Kunt and Martinez
Peria, 2007). In this study, we use data on brgectetration per capita and per square km to
capture the geographic proximity of bank outleteierprises (Beck, Demirguc-Kunt and
Martinez Peria, 2007). We thus contribute to thpl@ation of the real economy effects of
banking sector outreach, beyond financial depth.

Second, this paper is related to a small but grgviikerature on credit information
sharing. In their theoretical work, Pagano and 8Hipf1993) show that information sharing
reduces adverse selection by improving the poobmfowers. It can also reduce moral
hazard risk through its incentive effects on clirigiimprudent borrower behavior (Padilla
and Pagano, 1997). Using cross-country data, Jampel Pagano (2002) find that the
breadth of credit markets is associated with inftton sharing. More recently, Djankov,
McLeish, and Shleifer (2007) find that both credpootections through the legal system and
information-sharing institutions are associatedhwiigher ratios of private credit to GDP
using country-level data in 129 countries. Usinghfievel data, Brown, Jappelli and Pagano
(2009) show that credit information sharing redulbess’ financing obstacles and increases
external financing, while Barth et al. (2009) shthat it helps reduce corruption in lending.
Our paper adds to the literature by finding evigemicat information sharing is also an
effective device in curbing corporate tax evasion.

Third, the study is related to the determinantetrmality, most of which focus on

specific factors that can explain informality sugh high tax rate, burdensome regulation,



corruption, organized crime and inadequacy of tisitutional environment (e.g. Johnson
and Shleifer, 1997; Johnson et al, 1998, 2000edfnan et al., 2000; Botero et al., 2004;
Dabla-Norris, Gradstein and Inchauste, 2008). Wktadhis literature by showing that credit
information sharing and financial sector outreaghimportant determinants of informality.

While our paper offers novel insights and resudtane caveats are due. First, our
results come mostly from cross-sectional variagod although we control for an array of
other financial sector and institutional indicatax® can therefore not completely exclude the
possibility of omitted variable bias. We mitigatast concern, however, by testing for the
differential effect of information sharing and bamk sector outreach on firms of different
sizes, locations and financing needs, by emplogimgnstrumental variable analysis, and by
using firm-level fixed effects analysis for a smeallsample of countries.  Second, our
measures of information sharing and banking sectdgreach are proxies for the actual
possibility of firms to access formal financial figtions for credit, savings and transaction
services and thus subject to measurement biasioBsexesearch, however, has shown that
the quality of credit information sharing and bartksector outreach is associated with lower
financing constraints of firms (Beck et al., 208rown et al., 2009).

The remainder of the paper is organized as folldBection 2 describes data and

methodology. Section 3 discusses our results acttbaed concludes.

2. Data and methodology

In order to test the impact of financial sectotreach on the pervasiveness of tax
evasion, we combine firm-level data from the WoBdnk-IFC Enterprise Surveys with
indicators of financial sector depth, breadth andrastructure as well as other
macroeconomic indicators. This section discudseslifferent data sources and variables we

will be utilizing and the methodology.

2.1 Data

We use data from the World Bank-IFC Enterprise 8ysvo measure both the degree



of tax evasion and construct an array of firm-les@htrol variables. The Enterprise Surveys
have been conducted over the past eight yearsanI®0 countries with a consistent survey
instrument The surveys try to capture business perceptiorth@most important obstacles
to enterprise operation and growth, but also inelddtailed information on management and
financing arrangements of companies. Sample siagy between 250 and 1,500 companies
per country and data are collected using eitheplemandom or random stratified sampling.
The sample includes formal enterprises of all siddgerent ownership types and across 26
industries in manufacturing, construction, serviaed transportation. Firms from different
locations, such as capital city, major cities am@létowns are included.

The use of firm-level survey data in cross-countigrk has become increasingly
popular in recent years and has several decisivandalges over the use of aggregate
country-level datd. First, the dataset provides very unique and tigeitience on firm-level
corporate tax evasion, which is not available irgragate numbers that are mostly
extrapolated (Dabla-Norris, Gradstein and Inchaua®@8). Second, we are able to explore
within-country variation in tax evasion across f&mof different types. Specifically, we will
be able to compare firms of different sizes andlifferent locations, as well as firms from
industries with different financing needs, thus aoly getting closer to the issue of causality
by applying a difference-in-difference approacht &lso testing more specific mechanisms.
Third, by utilizing firm-level data, we are able ¢ontrol for cross-country differences in the
composition of corporate sectors, which might caasspurious correlation in aggregate
regressions.

We use data from 65 surveys across 43 countries tbeeperiod 2002 to 2005. 18

countries have conducted two surveys, while twantees have conducted three surveys; the

8 Seewww.enterpriseseurveys.ofgr more details. Similar surveys were previousinducted under the
leadership of the World Bank and other IFIs in 8&r(REPD), the Central and Eastern European tiamsit
economies (BEEPS) in the 1990s and world-wide 020 orld Business Environment Survey).

® Among the many studies using firm-level surveyscig Demirguc-Kunt and Maksimovic (2005) show a
negative relationship between self-reported finag@onstraints and actual firm growth, a relatignstronger
for small firms and in countries with less develdfi@ancial systems; Djankov et al. (2003) showt thhigher
degree of judicial formalism is associated with ésyperceptions of enterprises of courts’ fairnbssiesty and
consistency; Beck, Demirguc-Kunt and Levine (208&J Barth et al. (2009) show that a more markeg¢das
supervisory approach and more efficient systentgaxfit information sharing are associated with lowe
financing constraints.
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remaining 23 countries have one survey each. Nwiegever, that these are not panel data,
as not the same firms are being surveyed in subs¢gurveys in the same country. As our
variables of interest — branch penetration andicmefdrmation sharing — are either available
only at one point of time or show little if any @nvariation, our variation comes from the
cross-section rather than time-series. In ordeotdrol for confounding factors, we control
with year dummies for the year of the survey. Wso aconfirm all our findings with
regressions that only use data from the latest@mde survey of each sample country.

We construct the tax evasion variable using reggofi®m the following question:
“Recognizing the difficulties many enterprises faice fully complying with taxes and
regulations, what percentage of total sales wowld gstimate the typical establishment in
your area of activity reports for tax purposes?’sifig responses on this question, we
construct two variables: thiax evasion ratiois one minus the share of sales reported for tax
purposes, while théax evasion dummyis one if a company reports that any sale goes
unreported. The tax evasion ratio ranges from a&mage of 42% in China to less than 3% in
Chile, with an average across countries of 16%.I&Vim Brazil 83% of firms report tax
evasion in their industry, in Chile it is only 14 &hd the average across countries is 45%.
Table 1 reports the average values for these tdicators across the countries in our sample.
However, there is not only a large cross-countuy,ddso a large within-country variation in
tax evasion. Specifically, the between country déad deviation of the tax evasion ratio is

0.116, while the within-country standard deviati®®.237, thus almost twice as larde.

[Table 1 here]

The question on tax evasion is worded in this extirway to elicit more honest
answers. On the other hand, this wording might ipleovsome measurement error as
responses might truly reflect perceived industrgrages rather than own behavior. There

are several reasons to believe that this will nas lour results. First, tax evasion ratios are

0 The within-country standard deviation is calculatisthg the deviations from country averages, whetiea
between-country standard deviation is calculatechfthe country averages.
10



relatively stable over time within a country. Témrelation between tax evasion ratios from
the Enterprise Surveys and from the World Busineéssironment in 1999/200 is 64%.
Second, there is a high correlation between the wHtinformal activity to GDP and tax
evasion. Specifically, using data from Schneided &nnste (2000) we find a correlation
coefficient of 65%, significant at the 1% level. Vééso find a high correlation (>60%)
between our tax evasion measure and the tax evasdwx developed by the World
Competitiveness Yearbodk.Finally, if firms evading taxes to the same degrespond
differently to the question in different institutial environments, this would bias our results
against finding any significant relationship. A samhat different measurement concern is
that we measure tax evasion only for existing fdrewaterprises, thereby not capturing
informal enterprises; however, this will rather anestimate the variation in tax evasion
across countries (Johnson et al., 2000).

We relate our measures of tax evasion to an arfrdiyancial sector indicators. We
start with a standard indicator of financial ded®nivate Credit to GDP, which measures
total outstanding claims of financial institutioos the domestic nonfinancial private sector,
relative to GDP (Beck, Demirguc-Kunt and Levinel@)) Previous research has shown a
positive and significant relationship between ficiah sector depth and economic growth
(Beck, Levine and Loayza, 2000). While Privatedilréo GDP has been traditionally used
as indicator of financial development, it does pobperly measure the breadth of the
financial system, i.e. the extent to which finahciastitutions cater to smaller and
geographically more remote customers. We therefise a recently compiled data set on
banking sector outreach (Beck, Demirguc-Kunt andtidez Peria, 2007). Specifically, we
use geographic branch penetration which is the number of bank branches per square
kilometer anddemographic branch penetration which is the number of bank branches per
capita, both measured for 20037. While both indicators of branch penetration are

positively correlated with Private Credit to GDMRjst correlation is far from perfect. For

M This indicator is based on expert assessmentwfiidespread tax evasion is in a country, rangingifzero
— common — to ten — not common.
12 Beck, Demirguc-Kunt and Martinez Peria (2007) adsesent data on the number of loan account and the
average loan balance to income per capita, but ttiata are available for a much smaller set of wwmm
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example, both Estonia and El Salvador have PriCaéglit to GDP ratios around 40%, but
demographic branch penetration is 15.2 per 100g@@ple in Estonia, while it is 4.6 in El

Salvador. Beck, Demirguc-Kunt and Martinez Peri®0@ show that higher branch

penetration is associated with a higher share n$éloolds and firms that use formal financial
services and with lower self-reported financingstoaints of firms.

In addition to indicators of banking sector outteawe use several indicators of the
information framework supporting the banking sects previous research has shown the
relevance of credit information sharing especidtly smaller firms (Brown, Jappelli, and
Pagano, 2009). We include a dummy variablgredit Information Sharing - indicating
whether a country has a functioning credit regisifde also use a more detailed indicator of
the Depth of Credit Information Sharing, which ranges from zero to six and indicates how
much information on what share of the borrower pafoon is collected and distributed, as
well as whether both financial and non-financiastitutions are tapped for information.
Specifically, a value of one is added to the indéren a country’s information agencies have
each of these characteristics: (1) both positivcereegative credit information are distributed;
(2) data on both firms and individual borrowers disributed; (3) data from retailers, trade
creditors, or utilities, as well as from financiastitutions, are distributed; (4) more than two
years of historical data are distributed; (5) data collected on all loans of value above 1%
of income per capita; and (6) laws provide for bamrs’ right to inspect their own data.
We also include dummy indicators for the existeofca Public or Private Credit Registry
as well as indicators of therivate or Public Credit Registry Coverage measured as the
number of firms and individuals listed in registrieelative to the adult population. While
private credit registries have the advantage they pften include data from non-regulated
financial and non-financial corporations, publicgistries might be more complete as
reporting is compulsory. Since the earliest datailalle forDepth of Credit Information
Sharing and Credit Registry Coverageare from 2003 in the World Bank Doing Business
Databank, we use the average values of 2003 an8l 20these variables. For Public of

Private Credit Registry dummies, the historicalbdate available from Djankov et al. (2007)
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so that we use value for the same year as theatespéirm-level survey. We control for an
array of firm characteristics that might be correthwith the decision to underreport sales
and which are defined in more detail in Appendibl€al. Specifically, we include the size
of the enterprise, as measured by the log of nurabemployees, the log of firm age, the
location — capital city or small city/town, with whem-sized city the omitted category -, a
dummy variable if the firm is an exporter and there of state ownership. Finally, we
control for the education of the manager of thenfivarying from less than secondary
education to postgraduate degree. From theorypasdous research, we expect size, age,
exporter and state ownership to be negatively @ssacwith tax evasion, while we expect
firms that are located in smaller towns to be mideely to evade taxe§ The association
with manager education, on the other hand, is @ipaimbiguous. 23% of the firms in our
sample are small firms (fewer than 20 employeek)le5% are large firms (more than 100
firms), with an average of 30 employees. On averfges are 14 years old and the average
share of government ownership is 7%. 21% of firmesexporting; 40% of firms are in small
cities and towns, while 31% are in the capital.diyally, on average, managers have at least
secondary education.

We also include an array of country control vamgblin addition to controlling for
financial depth, we include an indicator B&ank Concentration, which is the share of the
largest three banks’ assets in total assets ob#mking system. Controlling for Private
Credit to GDP and Bank Concentration will increase confidence that the proxies of
banking sector outreach and credit information islgado not capture other dimensions of
financial development. In addition, we control fGDP per capita to thus discriminate
between economic and financial development. Oumptawaries between Madagascar with
162 U.S. dollars GDP per capita and Germany wiD#F per capita of more than 30,000
dollars. As with all time-varying country-level vables, we use the value for the same year
as the respective firm-level survey.

We also include several proxies for alternativel@xations of tax evasion, using both

13 |deally, we would like to have an indicator of @aitdistance from the economic center of the coubiut are
restricted to using this location indicator as preariable.
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firm-level and country-level indicators. First, weelude theTax Rate, which is measured as
the tax rate a typical commercial enterprise paypmfits (Djankov et al., 2009). Our data
vary between 20% and 87%. We also include the lavel survey response to the question
whethertaxation is an obstaclefor the operation and growth of the enterprisehwhe
responses varying between zero (no obstacle) amd(¥ery severe obstacle). Second, we
include an array of institutional indicators to troh for the hypothesis that weak legal and
political institutions causing corruption and dedfiat public services explain why firms prefer
to go underground. In our baseline regressions,nekide a country-level indicator of
Control of Corruption from the Kaufman, Kraay, and Mastruzzi (2008) Goaace
Matters database as well as a firm-level survegaese to the question whetlaarruption

is an obstacleto the operation and growth of the enterprise. ali¢e include the Kaufman,
Kraay, and Mastruzzi (2008) indicator @overnment Effectivenessand the firm-level
survey response to wheth@rime is an obstacleto the operation and growth of the
enterprise. In robustness tests, we will includeitamhal indicators of countries’ institutional
framework; we will discuss them below.

Panel A of Table 2 presents the descriptive siegi®f all variables, while Panel B
shows the correlations between the different véesmbWe find that firms located in smaller
towns, smaller firms and younger firms evade a éngbhare of taxes, while state-owned
firms, exporting firms and firms with better edusdimanagers evade taxes to a lesser degree.
Firms that report taxation, corruption and crimehagher obstacle and have less confidence
in the judiciary also evade more taxes. Howevestetare also many significant correlations
between firm characteristics. Smaller firms areerliely to be located in smaller towns and
are less likely to be exporter, are younger andese likely to have managers with a higher
education degree. The different indicators of gloalbstacles and confidence in the judiciary
are also significantly correlated with each oth€he country-level correlations show that tax
evasion by firms is more prominent in countrieshwlibwer branch penetration and less
efficient credit information sharing. However, taxasion is also significantly associated

with corruption, taxation, government effectivenassg economic and financial development,
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underlining the need for multivariate analysis.

[Table 2 here]

2.2. Methodology

To assess the relationship between tax evasiorbanking sector outreach, we run
the following regression:

Tik = aF +BCi +yB;j + 1 + &k (1)
where T is the tax evasion ratio or dummy as regbloly firm j in country i and industry k, F
is a vector of financial sector indicators, inchgliindicators of credit information sharing
and banking outreach, C is an array of countrgll@entrol variables, B is a vector of firm-
level control variables, as discussed abowvs. a vector of 26 industry dummies andhe
white-noise error term. We also include year dunsnfice the year the survey was conducted
to thus control for any global trends and for diéigces within countries with several surveys.
We use a tobit model for the regression of theetgxsion ratio, as the variable is bounded
between zero and one, and a probit model for theessions of the tax evasion dummy. We
report marginal effects rather than coefficientmeates to gauge the statistical as well as
economic significance of our regression resultstHeu, we report clustered standard errors,
i.e. allow for correlation between error terms witlsountries, but not across countries. A
negative and significantt would indicate that deeper financial systems, éighanking
outreach and a more effective and inclusive infdiomaframework are associated with a
lower incidence of informality and tax evasion oati

The variation across firms of different sizes,abgn and sectors allows us to test for
a differential impact of financial sector developrheon tax evasion. Specifically, the
hypotheses formulated above would predict the imp&éinancial sector development to be
stronger for smaller firms and for firms in morenee location. We will test for such
differential impact by utilizing the following regssion models:

Tijk =aF + BCi + yBj + 5Fi*SiZQ + 1k + Eijk (2)

15



and

Tik = aF + BC; + yB; + dF*Locationy + I + €k 3
where size is a vector of dummies for small andgddirms (with medium-sized firms being
the benchmark category) and Location a vector ofrdies for firms in the capital city and
small city (with firms in medium-sized cities beirige benchmark categor}}. Theory
would suggest a negative coefficient on the intgvamf financial sector depth and outreach
with Small firm and Small city, while we expect positive coefficients on the ratgion of
financial sector depth and outreach witirge firm andCapital city. We also use an indicator
variable Firm Location, which ranges from 1 (calptity) to 5 (small town) as alternative to
the firm location dummies and expect a negativa sig its interaction with the financial
sector indicator$?

Beyond size and location influencing firms’ increas benefits from formality in
countries with more effective credit informationasing and better banking sector outreach,
there might also be industry-variation in such Wbésie A large literature has exploited
industry variation in characteristics such as ddpeane on external financing, liquidity needs
and growth opportunities as identification conditito assess the impact of financial and
institutional development on firm growth. Such w@entification strategy relies on the
assumption that such industry features are conatanss countries and uses actual data on
external financing, liquidity holdings and growttorin industries in the U.S. as benchmark
under the assumption that they reflect demand ratbeditions'® We will focus on three
industry characteristics constructed with theseiaggions. First, dependence on external
finance is the fraction of capital expenditures fivanced with internal funds (Rajan and

Zingales, 1998). Similarly, liquidity needs is structed as the ratio of inventories over sales

4 Small firms are defined as firms with less tharedtployees, while large firms are defined as fimite more
than 100 employees. A small city is defined adraless than 250,000 inhabitants.
15 Using the location indicator assumes that theatiari in the relationship between tax evasion amahtial
sector outreach is linear across the five locatategories, a rather heroic assumption. Givernvibaget
qualitatively similar results using location dummi@ the indicator variable, however, we do natktthat this
biases our results.
18 As in Rajan and Zingales (1998), Raddatz (2008),4.S. is not included in our sample. The catauteof
industry values is based on data from large fironsshich market frictions should be significantiypaller than
for small and medium-sized firms and should reftaostly demand.
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(Raddatz, 2006). Finally, growth opportunities isasured by the market-book ratio,
measured as the median ratio of the sum of magtaevof equity plus the book value of debt
divided by total assets for listed U.S. enterprisethe same industry over the period 2000-
2005, following Graham et al. (2008). A higher nedrkook ratio would indicate higher
growth opportunities and thus higher loan demand.HAve data for 26 industries.

To test for a differential impact of banking sectmrtreach on firms in different
industries, we utilize the following specification.

Tik = aF; + BCi +yB; + 0F*Industryi + I + &k 4)
wherelndustry is an industry characteristics; either depend@mcexternal finance, liquidity
needs or growth opportunitié§Since we control for industry dummies and inclute
levels of the respective financial sector indicatothe & coefficients will capture the
differential effect of credit information sharingiéh banking sector outreach on firms in
industries with different financing and liquiditgeds and growth opportunities.

While we report Tobit regressions to assess tHerdntial impact of size, location
and industry characteristics on the relationshigwben branch penetration, credit
information sharing and tax evasion, we confirmaall findings with OLS regressions given
the difficulty of interpreting the marginal effeat§ interaction terms in non-linear models (Ai
and Norton, 2003).

In a final set of regressions, we use a smalleepsample of firms and countries to
test the relationship between credit informatioarsig and tax evasion over time:

Tie = 0Fi + BCit + yBjt +0X; + €k (5)
where X are firm fixed effects antlis either 2002 or 2005. Here, we only include the
constraint and firm size variables among the veBtaf firm-level characteristics, as other
firm characteristics are time-invariant. We als® unteraction regressions as in (2) — (4),
interacting credit information sharing with sizecétion and industry characteristics. Unlike

the remainder of the regressions, we use OLS tmat specification (5), given that Tobit

7 Since these three industry characteristics argfsigntly correlated with each other, we do natlimle them
at the same time.
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panel data model with fixed effects yields biasstiheates (see Greene, 200%).

3. Results

Combining firm-level, industry-level and country+# variation, this section tests
whether better credit information sharing and higb@&nking sector outreach are associated
with lower tax evasion. We first explore cross-atvy variation in credit information sharing
and banking sector outreach, before combiningti #im-level and industry-level variation.
Finally, we use firm-level fixed effects regressifor a sub-sample to control even more

rigorously for simultaneity and endogeneity biases.

3.1. Basic results

The results in Table 3 show a statistically andnecaically significant relationship
between banking sector outreach and the incidehdefarmality across countries. We
report both probit (Panel A) and tobit regressi(fanel B) that include unreported industry

and year dummies and are clustered on the coleuey.|

[Table 3 here]

As can be seen from the table, the existence gpith @ credit registries is associated
with a lower incidence of tax evasion. Both theddreegistry dummy and the indicator of the
depth of the information framework enter negativaahyg significantly in both probit and tobit
regressions. The effect is also economically sigait. Firms in countries with a credit
registry are 20% less likely to evade taxes andtdikeevasion ratio is 11% lower in these
countries. A one standard deviation increase irthdep information sharing is associated
with a 13% drop in the likelihood of corporate &rasion and a 9.2% drop in the tax evasion
ratio. It is important to note that this effectimsaddition to the positive effect that credit

information sharing has on financial depth, whiah pvoxy with Private Credit to GDP in the

8 However, cross-sectional Tobit models do not thigkind of problem (see Wooldridge, 2002, p.538).
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regression (Jappelli and Pagano, 2002).

Greater banking sector outreach is also signiflgagsociated with a lower incidence
of informality. Both geographic and demographicnata penetration enter significantly and
negatively in probit and tobit regressions. Ashe tase of credit information sharing, the
effect is also economically significant, with a standard deviation increase in demographic
bank branch penetration being associated with actash in the incidence of tax evasion of
13.9% and a reduction of the tax evasion ratio®8%:° Similarly, a one standard deviation
increase in geographic bank branch penetratioessaated with a reduction in the incidence
of tax evasion of 14.9% and a reduction of theetgasion ratio of 12.3%.

Turning to the control variables, we find that reghinancial sector depth, as proxied
by Private Credit to GDP, is associated with a lomeidence and extent of informality,
while higher bank concentration is associated Vaigher informality, although the Ilatter
result is not significant at the 5% level in algressions. We also find a negative relationship
between the level of economic development and imnddity, although GDP per capita does
not enter significantly in all regressions.

Several of the firm-level variables enter signifidg in the regressions. We find that
smaller firms (as measured by the log of employmesgort consistently a higher incidence
and extent of informality, while exporters are léksly to evade taxes. Firms in small towns
are more likely to evade taxes, while firms in tagital city are less likely to do so. Some of
these relationships, however, are not consistemtsadhe different models. There is some,
not surprising, evidence that state-owned enteprage less likely to evade taxes, as are
older firms.

Concerning alternative explanations of informalitye find that higher taxation,
measured both on the firm level as on the economg-Vevel, is associated with a higher
incidence and extent of informality. Institutionadriables including the control of corruption
and government quality, on the other hand, entgatnesly, but not always significantly in

the regressions. Similarly, crime as a growth tang (as self-reported by firms) enters

9 please note that these marginal effects and @tastiare computed at the mean of all variablesthare
might be variation across the distribution.

19



positively, but not consistently significant. Oretbther hand, we find strong evidence for the
contractual hypothesis as firms that have mord irushe judicial systems, report a lower
degree of tax evasion.

In unreported robustness tests (available on régues instrument for both credit
information sharing and banking sector outreact weixogenous country traits, including
legal origin, latitude and ethnic fractionalizatiand confirm our finding%? The empirical
results are highly robust. In fact, the IV coe#icis are somewhat larger than the OLS
coefficients, indicating the existence of potenti@asurement error, which would tend to
“attenuate” the coefficient estimate toward zerowdver, it might also be possible that the
larger IV estimate is driven by the omission ofestmstitutional variables correlated with tax
evasion and with our instrumental variables, agahdty Pande and Udry (2006).

Table 4 shows the robustness of our findings tlizung alternative measures of the
information sharing framework and to controlling fan array of additional institutional
indicators. While we present only the Tobit regr@ss of the tax evasion ratio, we obtain the
same or similar results when using the Probit $pation with the tax evasion dummy,
available on request. Specifically, the resuiteolumns (1) and (2) show that both private
and public credit registries are associated withelotax evasion ratios, with the economic
size of the effects being similar. While in colurft), we use simple dummy variables
indicating the existence of a public or privatedireegistry, column (2) uses indicators of the
coverage of public and private credit registries nraeasured by the proportion of the adult
population covered by the respective credit reigistrAll four indicators enter negatively and
significantly. While demographic branch penetnaticontinues to enter negatively and
significantly when controlling for the dummy varlab, it loses significance when
introducing the credit registry coverage variablesiggesting that “inclusion” in the
information framework might better capture accesarid inclusion into the formal banking
system than banking sector outreach. Private CtedsDP does not enter significantly in

either of the two regressions.

2 \We base the selection of instrumental variablethertheoretical and empirical work in the lawiingion
and finance literature (e.g. Acemoglu, JohnsonRwidinson , 2001, Beck et al., 2003).
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The column (3) — (10) results of Table 4 show tbat findings are robust to
controlling for most, but not all dimensions of @uatry’s institutional framework. We first
control for additional institutional indicators frothe Kaufman, Kraay and Mastruzzi (2008)
Governance Matters datab&3eRule of Law enter negatively and significantlyleast on
the 5% level, while Voice and Accountability, Pmlgtl Stability, and Regulatory Quality do
not enter significantly. Depth of Information Shyiloses its significance when controlling
for Voice and Accountability, while Demographic Bch Penetration continues to enter
negatively and significantly in all regressionsex we control for specific policy elements
of the institutional framework. Specifically, werdrol for Creditor Rights (the rights of
secured creditors vis-a-vis a company in bankrgpi€pntract Enforcement (the number of
legal steps to enforce a bounced check), Entryi@ar{number of registration steps for a
new formal enterprise), and Labor Market Rigiditjdl four indicators are from the IFC’s
Doing Business database and previous researchhbas s significant association of these
dimensions of the business environment with thederce of informality and firm entry
(Botero et al., 2004; Djankov et al., 2002; Klapgsreven and Rajan, 2006). Creditor Rights
enters significantly, while Contract Enforcemenntrly Barriers and Labor Market Rigidity
do not enter significantly. Controlling for Conttaenforcement reduces the significance of
Demographic Branch Penetration below 10%, whiletrodimg for Entry Barriers reduces
the significance of Depth of Information Sharingdve 10%.

In summary, our findings of a negative relationshigtween credit information
sharing and banking sector outreach, on the oné, lzantl tax evasion, of the other hand, are
robust to controlling for other elements of thetilgional and business environment
associated with the incidence of informality. bmee cases, it is hard to distinguish between
specific dimensions, due to the high correlatiobmeen different dimensions of the policy
toolkit.

[Table 4 here]

2L Given the high correlation between these measweslo not include Control of Corruption in these
regressions.
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We conduct some further robustness, which are abailon request. First, we test
whether our results are driven by one specific tquand replicate the Table 3 results
omitting each country one-at-a-time; the resultklh8ince the relationship between credit
information sharing, banking sector outreach andeaasion might vary with the income
level, we also drop all six high-income countriesl @onfirm our findings. Second, we are
concerned that the obstacle variables are endogetmwthe incidence and extent of tax
evasion and might therefore bias our results. Véeefore re-run our regressions, excluding
all obstacle variables; all results are confirmmat, only in statistical significance but also in
coefficient size. Third, we limit our sample to tla¢est survey for each country. While our
sample is reduced to 18,500 firms, all our findiags confirmed. Finally, we are concerned
that the firm-level responses on tax evasion mighsubject to measurement error, reflecting
either their own tax evasion or the average for itidustry. We therefore re-run our
regressions on the industry-level, averaging fiewel responses and firm-level values for
each industry-country cell. All our findings amenéirmed.

Up to now we have related firm-level responsesaontry-level variation in credit
information sharing and banking sector outreachweier, different firms might react
differently to the incentives and opportunities\pded by better credit information sharing
and banking sector outreach. We will explore tossibility in the following; testing for
such differential impact also allows us to moreorausly address the issue of omitted

variables and causality.

3.2. Exploiting firm heterogeneity

The hypotheses formulated in the Introduction saggedifferential relationship of
information sharing and banking sector outreacl Wims’ decision to evade taxation across
firms of different sizes and in different location$pecifically, smaller firms and firms in
more remote areas are conjectured to respond nroregl/ to incentives and opportunities
provided by more effective information sharing dvahking sector outreach. We test this

conjecture and present the empirical results inerab
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[Table 5 here]

The results in Table 5 confirm this conjecture ahdw a significant variation of the
relationship between information sharing and baglgactor outreach, on the one hand, and
firms’ decision to evade taxes, on the other haedyss different locations within a country.
Here we add interaction terms of Depth of InformatiSharing, Demographic Branch
Penetration and Geographic Branch Penetration duithmy variables that indicate whether
a firm is located in the capital city or a smalvtg with the omitted category being firms in
mid-sized towns. While we find a more muted relaship between information sharing,
banking sector outreach and tax evasion for firmghe capital city, the relationship is even
stronger for firms in small towns. The differenaeshe relationship across firms of different
locations are also economically significant. A atendard deviation increase in the Depth of
information decreases the tax evasion by 6.4%iforsfin capital city, but decreases the tax
evasion by about 16.8% for firms in small towns I(@mn 1). Similarly, a one standard
deviation increase in the demographic branch patietr decreases the tax evasion by 3.7%
for firms in capital city, but decreases the taxasson by about 10.6% for firms in small
towns (Column 2). Using geographic branch penetnagields statistically and economically
similar results (column 3). Finally, we includeerdction terms of both firm location with
Depth of Information Sharing and Demographic Bramdnetration (column 4) and, in
addition, control for the interaction of Privatee@it to GDP with firm location (column 5).
Here, rather than introducing separate interadeoms with Small town and Capital City, we
use the~irm Location indicator ranging from capital city (1) to towngthvfewer than 50,000
inhabitants (5). We find an increasing impact bistfirm location indicator on the
relationship between both information sharing depttl banking sector outreach, on the one
hand, and reductions in tax evasion, on the oth@dhas we move from firms in capital
cities to large cities and small towns. This figlis robust to controlling for the interaction

of Private Credit to GDP and firm location, whids@enters negatively and significantly at
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the 10% level (column 5). Compared to the locaimaraction terms with credit information
depth and banking sector outreach, however, tregaation of firm location with financial
depth is small in size, suggesting only a smafed#ntial impact of financial depth on firms
in different locations.

The results in Table 6 show that the relationshgiwieen information sharing,
banking sector outreach and tax evasion variesfsigntly across firms of different sizes. A
one standard deviation increase in the Depth airin&tion Sharing decreases the tax evasion
by 7.7% for large, but by about 15.2% for smalntr (Column 1). Similarly, a one standard
deviation increase in the demographic branch patietr decreases the tax evasion by 2.8%
for large firms, but decreases the tax evasiondoytl1.3% for small firms (Column 2). The
interaction of Demographic Branch Penetration dedsmall firm dummy is not significant,
however, suggesting that there is no significaxlitaxhal effect of banking sector outreach as
we move from mid-sized to small firms. When usingoGraphic Branch Penetration, we find
that the marginal effect of banking sector outreaclarge firms’ incentives to evade taxes is
not significantly different from those of mediunesd firms, while smaller firms face
significantly higher incentives. The column (4) ukks show that the effect of information
sharing and of banking sector outreach on tax exdagries with firm size, but not with firm
location, once we control for the interaction withm size. While the interaction ddmall
firm with depth of information sharing and demogragiri@nch penetration continue to enter
negatively and significantly, the interactions & tfinancial sector variables witlirm
location enter negatively but insignificantly. The columnrégressions finally show that
Private Credit to GDP interacts significantly (buth a small economic effect) with firm size

in its effect on tax evasion, while it does noenaict significantly with firm location.

[Table 6 here]

Summarizing it seems that it is rather size thaation of the firm, which allows us

to observe a differential effect of banking seaatreach and credit information sharing on
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tax evasiorf? This suggests that the channel through whichfife sector outreach helps
reduce informality is by expanding access to fim@ngervices for smaller firms rather than

through geographic expansion of outreach.

3.3 Exploiting industry heterogeneity

The results in Table 7 show that that banking semtitreach and credit information
sharing have a differential impact on tax evasioross firms in different industries. As
discussed above, here we interact an industry cteaistic (external dependence, liquidity
needs or growth opportunities) with our financi&gcter indicators. The regressions in
columns 1 and 2 suggest that the effect of dembgrapnd geographic banking sector
outreach and of credit information on reducing &sasion sharing increases in firms’
dependence on external finance. This effect iaddition to the negative and significant
interaction of financial depth with external depence. The economic size of this effect is
moderate, compared to the economic size of the dimm effect discussed above: an increase
of one standard deviation in external dependencee@ses the marginal effect of credit
information sharing by 1.7% and the marginal effeiciemographic branch penetration by
1.2%. Similarly, the column 3 and 4 regressior@msthat the effect of geographic banking
sector outreach and of credit information on redgdax evasion sharing increases in firms’
liquidity needs, while the interaction with demaogé& branch penetration does not enter
significantly. The economic size of this effectwaver, is even smaller than in the case of
external dependence: an increase of one standaratida in liquidity needs increases the
marginal effect of credit information sharing byt and the marginal effect of geographic
branch penetration by 0.2%. The columns 5 arehéessions, finally, suggest a differential
impact of banking sector outreach and credit inftian sharing and demographic branch
penetration on firms in industries with differemogith opportunities, with the economic

effect being 1.2% and 1.5%, respectively. This sstgy that financial sector outreach

22 |n unreported robustness tests, we also testetidasignificance of triple interaction terms, ttassessing
whether the effect of banking sector outreach aaditinformation sharing varies for firms of a sffie size
class across different location and for firms spacific location across different sizes. Nonéheftriple
interaction terms, however, entered significantly.
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increases incentives for firms that are more depehdn external finance and have higher

liquidity needs and growth opportunities to entex tormal economy.

[Table 7 here]

The Table 8 regressions, finally, confirm that ehex a differential effect of banking
sector outreach and credit information sharing anédvasion across firms of different size
and firms in industries with different financingguidity needs and growth opportunities,
while there is no differential effect on firms inffdrent locations. Here we include
interaction terms of (i) depth of information shmay, (i) demographic or geographic branch
penetration and (iii) Private Credit to GDP with ¢mall and large firm dummies, (ii) the
firm location indicator and (iii) an industry chataristic. While the significance levels of
some of the interaction terms decrease, overattaméirm our previous findings that banking
sector outreach and credit information sharing @&xrph larger variation in tax evasion among
small firms and firms in industries with higher dmcing, liquidity needs and growth
opportunities than among larger firms and firmsindustries with lower financing and
liquidity needs and growth opportunities. With tteveat that these are cross-sectional data,
this suggests that smaller firms and firms withhieigfinancing and liquidity needs as well as
higher growth opportunities react more stronglygteater banking sector outreach and to
more effective and inclusive credit registries legucing the incidence and amount of tax
evasion. On the other hand, we do not find sigaift interaction terms of the credit
information sharing and branch penetration vargmb¥gh the indicator of firm location. In
addition, the interaction terms with the industnglicators enter with reduced significance
and with even smaller economic effects than inThble 7 regressions, where we do not
control for the interaction with firm size. Ovdrathis suggests that it is foremost the
variation in firm size that is significant in itateraction with credit information sharing and
branch penetration in explaining cross-firm andssroountry variation in tax evasion, with

some variation being explained by industry variatio the need for external finance and
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liquidity needs and no variation explained by tiféedent locations of firms.

[Table 8 here]

The Table 9 regressions show that our findingsrabeist to using country-fixed
effects rather than country-level variables. Henes drop all country-level variables,
including our financial sector indicators and regldhem with country dummies. This allows
us to control even more rigorously for confoundocauntry factors. All our findings are
confirmed; while the interaction terms of firm sizdth branch penetration and credit
information sharing enter significantly, the inteian terms of firm location do not.
Similarly, the interaction terms of external depemck, liquidity needs and growth
opportunities enter significantly and negativellowever, not only the significance levels,

but also the economic size of the coefficientsaig/\similar to the previous results.

[Table 9 here]

3.4 Exploiting time-series variation

In this final section, we exploit time-series ia#éion in credit information sharing
across a sample of 26 transition economies as fofmalstness tests. While we do not have
sufficient time-series variation in branch penetratas of yet, we have data for a panel of
897 firms across 26 Central and Eastern Europeantiges for 2002 and 2005 as well as
variation in credit information sharing over themsatime period (Brown, Jappelli and
Pagano, 2009%° Since the same firms were interviewed twice, we icelude firm-fixed
effects and therefore drop firm characteristicsegtdor the log of employees, but include the
obstacle variable¥. Since panel Tobit estimates with fixed effectsitém be biased (Greene,

2004), we use OLS regressions for our panel regressBetween 2002 and 2005, eight of

% The sample in these regressions is only partlylapping with the previous cross-sectional sammesye
also include countries, for which we do not havanioch penetration data in our cross-sectional estmsa
2 While some of these firms were surveyed agairDib82 the tax evasion question was unfortunately not
included in this latest round.
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the 26 countries introduced or upgraded their ¢redormation system, with four countries
introducing credit registries and another four ioypng the collection and distribution of
information.

The results in Table 10 show a negative relatigndfetween credit information
sharing and tax evasion. The result in column Wsha negative and significant coefficient
on Depth of Information Sharing. The estimatesolumn 2 show that this relationship is
stronger for smaller firms, while the effect does wary across firms in different locations
(column 3). The effect also varies significantlithwindustry characteristics, with firms in
industries with higher liquidity needs and betteovgth opportunities reducing tax evasion
more in response to improvements in credit inforomasharing (columns 5 and 6), while the
interaction of external dependence with Depth diorimation Sharing is insignificant
(column 4). Including size, location and industnyeraction terms at the same time confirms
the previous findings (columns 7 — 9). We note #sain the above regressions, this level and
differential effect of credit information sharingroes on top of the effect of higher credit to
the private sector following the improvements iedit information sharing. In unreported
regressions we confirm these findings for our teaseon dummy variable. Overall, the fixed-
firm effect regressions provide powerful evidenkattour cross-country estimations are not
driven by simultaneity or endogeneity bias. Fiimgountries that improve their systems of
credit information sharing report lower tax evasiafter such an improvement and it is
especially the smaller firms and firms with highiguidity needs and growth opportunities

that report lower tax evasion.

[Table 10 here]
4. Conclusions
This paper explores the association of creditrmétdion sharing and banking sector
outreach with the incidence and extent of infortgadicross countries and across firm. We
find strong evidence that firms in countries witbegder and more effective systems of tax

evasion and higher branch penetration are lesky likeevade taxes and hide a smaller share
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of their sales. This effect decreases in firm size,smaller firms are especially sensitive to
credit information sharing and branch penetratidthile we also find variation in the
relationship between financial sector outreach &md evasion across firms in different
locations, this interaction turns insignificant enwe control for the interaction with firm
size. Similarly, while we also find variation ihe relationship between financial sector
outreach and tax evasion across industries witlerdifit financing and liquidity needs and
growth opportunities, this relationship turns eaoizally and statistically weaker once we
control for the interaction with firm size. This derlines the importance of firm size when
assessing the impact of institutional reforms (Béagmirguc-Kunt and Maskimovic, 2005).
The results are robust to controlling for othertitn§onal factors that can explain cross-
country variation in tax evasion and informalithu$ underlining the importance that
financial sector policies have in addressing wideead informality in many developing
countries. Critically, our findings are robust tntrolling for a standard measure of financial
depth, suggesting that specific outreach dimensi@awe a first-order effect on real sector
outcomes. Finally, our findings on credit inforneatti sharing are confirmed in a smaller
panel sample of Central and East European countriese we show that the same firms
report lower tax evasion after the introductionmprovements in credit information sharing.
Our findings are consistent with theories that posireased opportunity costs of tax evasion
in financial systems that provide easier accessddit. They also show that financial sector
outreach is an important policy lever to bring memngall firms into the formal economy.

We see this paper as a first exploration of tHatimnship between financial sector
outreach and tax evasion. As more data becomeaalailtime variation in banking sector
outreach as well as the introduction or upgradihgredit information sharing can be linked

to tax evasion and informality.

29



References

Acemoglu, D., Johnson, S., Robinson, J., 2001.cbhanial origins of comparative
development: An empirical investigatiofymerican Economic Review 91, 1369-1401.

Ai, C. and E. Norton, 2003. Interaction termsagit and probit modeld€conomics Letters
80,123-129.

Barth, J., C. Lin, P. Lin and F. Song, 2009. Cotiaurpin Bank Lending to Firms: Cross-
Country Micro-evidence on the Beneficial Role ofn@zetition and Information Sharing,
Journal of Financial Economics 91, 361-88.

Beck, T. and A. Demirguc-Kunt. 2006. Small and MediSize Enterprises. Access to
Finance as Growth Constraidgurnal of Banking and Finance 30, 2931-43.

Beck, T., A. Demirguc-Kunt, and R. Levine. 2003 L@&mndowments, and Financkurnal
of Financial Economics 70, 137-181.

Beck, T., A. Demirguc-Kunt, and R. Levine, 2006 nBaupervision and corruption in
lending,Journal of Monetary Economics 53, 2131-2163.

Beck, T., A. Demirguc-Kunt, and R. Levine, 201(y&hcial Institutions and Markets across
Countries and over Time: The Updated Financial Bpraent and Structure Database.
World Bank Economic Review 24, 77-92.

Beck, T., A. Demirguc-Kunt, and V. Maksimovic, 2Q@53nancial and legal constraints to
firm growth: Does size matteddurnal of Finance 60, 137-77.

Beck, T., A. Demirguc-Kunt, M.S.Martinez Peria, Z0@Reaching Out: Access to and Use of
Banking Services across Countridsurnal of Financial Economics 85: 234-66.

Beck, T., R. Levine and N. Loayza, 2000. Finanae the Sources of Growttpurnal of
Financial Economics 58, 261-300.

Beck, T. and R. Levine, 2002. Industry growth aagital allocation: does having a market-
or bank-based system mattdorirnal of Financial Economics 64,147-180.

Blackburn, K., N. Bose and S. Capasso. 2010. Tasién, the Underground Economy and
Financial Development. University of Manchester man

Botero, J., S. Djankov, R. La Porta, F. Lopez-destéis, and A. Shleifer. 2004. The
Regulation of LaborQuarterly Journal of Economics 119, 1339-82.

30



Brown, M,, T. Jappelli, and M. Pagano, 2009. Infation sharing and credit: Firm-level
evidence from transition countrielgurnal of Financial Intermediation 18, 151-172.

Dabla-Norrisa, E, M. Gradstein, and G. Inchaus§8@What causes firms to hide output?
The determinants of informalitypurnal of Devel opment Economics 85, 1-27

Demirguc-Kunt, A. and V. Maksimovic, 1998, Law, dimce and firm growthlournal of
Finance 53, 2107-2137.

Djankov, S., R. La Porta, F, Lopez-de-Silanes, an8hleifer. 2002. The Regulation of
Entry. Quarterly. Journal of Economics 117, 1-37.

Djankov, S., R. La Porta, F, Lopez-de-Silanes, an8hleifer. 2003 CourtQuarterly.
Journal of Economics 118, 457-522.

Djankov, S., C. McLiesh, and A. Shleifer. 2007 vate Credit in 129 Countriedournal of
Financial Economics 84, 299-329.

Djankov, S., T. Ganser, C. McLiesh, R. Ramalho An8hleifer. 2009. The Effect of
Corporate Taxes on Investment and EntrepreneurSiBgR Working Paper 13756.

Farrell, D., 2004. The hidden dangers of the infaretonomy. The McKinsey Quarterly (No.
3).

Friedman, E., S. Johnson, D. Kaufmann and P. Zbatwaton, 2000. Dodging the grabbing
hand: the determinants of unofficial activity in é@untries,Journal of Public Economics 76,

459-493

Graham, J., S. Li, and J. Qiu, 2008, Corporateepmting and bank loan contracting,
Journal of Financial Economics 89, 44.61.

Greene, W., 2004, Fixed Effects and the IncidePtabmeters Problem in the Tobit Model,
Econometric Reviews 23, 125-148.

Holmstrom, B., and J. Tirole, 1997. Financial intediation, loanable funds, and the real
sector,Quarter Journal of Economics 112, 663-91.

Houston, J., C. Lin, P. Lin and Y. Ma, 2010, CredRights, Information Sharing and Bank
Risk Taking,Journal of Financial Economics 96, 485-512.

31



Jappelli, T., and M. Pagano, 2002. InformationrBiga Lending and Defaults: Cross-
Country EvidenceJournal of Banking and Finance 26:10, 2017-45.

Johnson, S., D. Kaufmann and A.Shleifer, 1997. dinefficial economy in transition,
Brookings Papers on Economic Activity 2, 159-221.

Johnson, S., D. Kaufmann and P. Zoido-Lobaton, 1B@§ulatory discretion and the
unofficial economyAmerican Economic Review 88, 387-392.

Johnson, S., D. Kaufmann, J. McMillan and C. Wo&d@2000. Why do firms hide? Bribes
and unofficial activity after communisrdournal of Public Economics 76, 495-520.

Kaufman, D., A. Kraay and M. Mastruzzi. 2008. Gaaerce Matters. World Bank.

King, R. G. and R. Levine. 1993. Finance and Gro8thumpeter Might Be Right,
Quarterly Journal of Economics 108, 717-37.

Klapper, L., L. Laeven and R. Rajan. 2006. Entrg@ation as a Barrier to
Entrepreneurshiplournal of Financial Economics 82, 591-62

Kroszner, R., L. Laeven, and D. Klingebiel, 200@nRing crises, financial dependence, and
growth, Journal of Financial Economics 84, 187-228.

La Porta, R. and A. Shleifer. 2008. The Unoffidc&lonomy and Economic Development.
Brookings Papers on Economic Activity Fall 200852352.

Levine, R., 2005. Finance and Growth: Theory, Enade In P. Aghion and S. Durla(Eds.)
Handbook of Economic Growth, 865-934. Amsterdam: Elsevier.

Levine, R. and S. Zervos, 1998. Stock Markets, Baakd Economic GrowtlAAmerican
Economic Review 88, 537-558.

Loayza, N. 1996. The economics of the informal@e@ simple model and some empirical
evidence from Latin Americ&arnegie-Rochester Conference Series on Public Policy, 45,
129-162.

Love, I. 2003. Financial Development and Finandapstraints: International Evidence
from the Structural Investment Mod&eview of Financial Sudies 16, 765-91.

Miller, M., 2003. Credit reporting systems arouhd Globe: the state of the art in public
credit registries and private credit reporting strin Miller, M., (Ed.),Credit Reporting
Systems and International Economy. Cambridge, MA: MIT Press.

32



Padilla, A., and M. Pagano, 1997. Endogenous conuation among lenders, and
entrepreneurial incentiveReview of Financial Sudies 10, 205-236.

Pagano, M., and T. Jappelli, 1993. Information istgain credit marketslournal of Finance
48, 1694-1718.

Pande, R. and C. Udry, 2006. Institutions and Diwvalent: A View from Below, in R.

Blundell, W. Newey and T. Persson, efldvances in Economics and Econometrics.
Cambridge: Cambridge University Press.

Raddatz, C., 2006. Liquidity Needs and Vulnerapiiit Financial Underdevelopment”
Journal of Financial Economics 80, 677-722

Rajan, R., and L, Zingales. 1998. Financial Depandend GrowthAmerican Economic
Review 88, 559-587.

Sarte, P.-D., 2000. Informality and Rent-SeekingeAucracies in a Model of Long-Run
Growth,Journal of Monetary Economics 46, 173-197.

Schneider, F and Ernste, D., 2000. Shadow Econoi®ies, Causes and Consequences.
Journal of Economic Literature 38, 77-114.

Straub, S., 2005. Informal Sector: The Credit Maf&leannel Journal of Development
Economics 78, 299-321.

Stulz, R. and H. Johnson, 1985. An analysis of eetdebtJournal of Financial Economics
14, 501-21.

Wooldridge, J. M., 2002, Econometric Analysis ob€5 Section and Panel Data,
Cambridge, MA.: MIT Press.

33



34



Table 1. Tax evasion across sample countries

Country Tax evasion ratio (mean) Tax evasion durfmmgan)
1 Albania 0.228 0.673
2 Armenia 0.060 0.278
3 Azerbaijan 0.137 0.363
4 Belarus 0.076 0.254
5 Bosnia and Herzegovina 0.209 0.412
6 Brazil 0.327 0.828
7 Bulgaria 0.136 0.399
8 Chile 0.029 0.142
9 China 0.424 0.494
10 Costa Rica 0.283 0.683
11 Croatia 0.096 0.383
12 Czech Republic 0.118 0.476
13 Ecuador 0.203 0.489
14 El Salvador 0.241 0.521
15 Estonia 0.050 0.330
16 Georgia 0.235 0.548
17 Germany 0.057 0.447
18 Greece 0.110 0.532
19 Guatemala 0.230 0.645
20 Guyana 0.271 0.744
21 Honduras 0.316 0.654
22 Hungary 0.114 0.409
23 Ireland 0.038 0.288
24 Kazakhstan 0.096 0.290
25 Kenya 0.134 0.459
26 Korea, Rep. 0.100 0.437
27 Kyrgyz Republic 0.200 0.492
28 Lithuania 0.126 0.414
29 Madagascar 0.065 0.210
30 Nicaragua 0.336 0.650
31 Philippines 0.220 0.579
32 Poland 0.098 0.415
33 Portugal 0.082 0.373
34 Romania 0.085 0.316
35 Russian Federation 0.167 0.433
36 Slovak Republic 0.081 0.352
37 Slovenia 0.118 0.449
38 South Africa 0.091 0.158
39 Spain 0.037 0.183
40 Sri Lanka 0.077 0.420
41 Tanzania 0.305 0.730
42 Turkey 0.363 0.683
43 Zambia 0.158 0.535

Note: The tax evasion ratio is computed on basguestion c241 from the Enterprise Surveys: Recaumibhe difficulties many enterprises
face in fully complying with taxes and regulatioméat percentage of total sales would you estirraeypical establishment in your area of
activity reports for tax purposes? The tax evasidio is equal to one minus the answered numbex.t@k evasion dummy equals one if tax
evasion ratio is greater than zero, otherwise zero.
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Table 2A. Summary statistics

Variables Mean Std. Dev. Min Max No. of countries bgBrvations
Firmlevel variables
Tax evasion dummy 0.46 0.49 0 1 43 22,627
Tax evasion ratio 0.18 0.26 0 1 43 22,627
Small city dummy 0.42 0.50 0 1 43 22,627
Capital city dummy 0.28 0.45 0 1 43 22,627
Firm location 2.92 1.53 1 5 43 22,627
Small firm dummy 0.24 0.41 0 1 43 22,627
Large firm dummy 0.44 0.50 0 1 43 22,627
Log employment 3.39 1.68 0 9.88 43 22,627
SOEpc 0.06 0.23 0 1 43 22,627
Exporter dummy 0.22 0.41 0 1 43 22,627
Log firm age 2.62 0.77 0 5.57 43 22,627
Manager’s education level 2.36 2.42 0 6 43 22,627
Problem with tax rates 1.86 1.31 0 4 43 22,627
Problem with corruption 1.42 1.41 0 4 43 22,627
Judicial strength 3.70 1.47 1 6 43 22,627
Crime 1.17 1.33 0 4 43 22,627
Country level variables

Information sharing dummy 0.69 0.45 0 1 43

Depth of information sharing 2.87 2.08 0 6 43

Private bureau dummy 0.41 0.49 43

Public credit registry dummy 0.47 0.50 0 1 43

Public credit registry coverage 0.05 0.12 0 0.61 43

Private credit bureau coverage 0.15 0.26 0 0.96 43

Private Credit / GDP 0.34 0.37 0 1.43 43

Bank Concentration 0.72 0.17 0.37 1 43

Creditors right 1.98 0.91 0 4 41

No. of legal procedures 36.41 5.29 22 50 43

Log GDP per capita 7.77 1.20 5.45 10.31 43

Total tax rate 0.50 0.15 0.22 0.87 43

Control of Corruption -0.05 0.78 -1.01 1.92 43

Government Effectiveness 0.07 0.76 -1.13 1.64 43

Voice and Accountability 0.09 0.82 -1.58 1.62 43

Political Stability -0.04 0.75 -1.27 1.15 43

Quality of Regulation 0.08 0.76 -1.60 1.59 43

Rule of Law -0.06 0.78 -1.14 1.73 43

Demo branch 1.22 1.74 0.06 9.59 43

Geo branch 1.39 2.36 0.01 11.69 43

Industrial level data No. of industries

Liquidity needs 0.10 0.07 0.00 0.27 26

External dependence 0.42 0.86 -1.00 1.99 26

Market-to-book ratio 1.40 0.35 0.95 2.36 26

Note: The tax evasion ratio is computed on basguestion c241 from the Enterprise Surveys: Recaumihe difficulties many enterprises
face in fully complying with taxes and regulatioméat percentage of total sales would you estirr@eypical establishment in your area of
activity reports for tax purposes? The tax evasatio is equal to one minus the answered numbea tak evasion dummy equals to one if tax
evasion ratio is greater than zero, otherwise ZEne.small city dummy takes the value one if thenfis located in a city with fewer than
250,000 inhabitants, while capital city takes oa ¥hlue one if the firm is located in the capiFim location takes the following values:
1=Capital City; 2=0Other city of over 1 million poptitan; 3=City of 250,000-1million; 4=City of 50,000-@®00; 5=Town or Location with
less than 50,000 population. Small firm dummy takase one if the firm has fewer than 20 employessle Large firm dummy takes on
value one if firm has more than 100 employees. émgloyment is the log of total employees of thefiEOEpc is the percentage of firm
ownership in government hand. Exporter takes vaheeif the firm exports. Log firm age is the logmfmber of year since establishment of
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firm. Manager’s education level takes the follogvialues: 1. Did not complete secondary schook2o8dary School 3. Vocational Training
4. Some university training 5. Graduate degree B3¢ etc.) 6. Post graduate degree (Ph D, Mastax#)léPn with tax rates, problems with
corruption and Crime assess whether either are reamtst on the growth of the company and take tHeviing values: 0 = No obstacle 1 =
Minor obstacle 2 = Moderate obstacle 3 = Major ablst4 = Very Severe Obstacle. Judicial strengthésanswer to the following question: "I
am confident that the judicial system will enforog contractual and property rights in businessudisf" To what degree do you agree with
this statement? 1. Fully disagree, 2. Disagreedstroases, 3. Tend to disagree, 4. Tend to agrégyrée in most cases, 6. Fully agree.
Information sharing dummy equals one if an infoiigrasharing agency (public registry or private laureoperates in the country, zero
otherwise. Depth of information sharing measuresnformation contents of the credit informationvélue of one is added to the index when
a country’s information agencies have each of tlebseacteristics: (1) both positive credit inforinat(for example, loan amounts and pattern
of on-time repayments) and negative informatiom éieample, late payments, number and amount ofitefand bankruptcies) are distributed,;
(2) data on both firms and individual borrowers disgributed; (3) data from retailers, trade credit or utilities, as well as from financial
institutions, are distributed; (4) more than 2 geairhistorical data are distributed; (5) dataca#ected on all loans of value above 1% of
income per capita; and (6) laws provide for bornsiveght to inspect their own data. The index remfrom 0 to 6, with higher values
indicating the availability of more credit infornian, from either a public registry or a private &éam, to facilitate lending decisions. Private and
public credit registry take on value one if a ptévar public credit registry exists. Private/puldiedit registry coverage reports the number of
individuals and firms listed in a private/publiedit registry with current information on repayméigtory, unpaid debts or credit outstanding.
The number is expressed as a percentage of thiepmghuilation. Private Credit to GDP is claims on4fioancial private sector by financial
institutions divided by GDP. Bank concentrationssets of three largest banks as a share of agsdk€ommercial banks over the period 2002
to 2005. Creditor rights measures the power of setlenders in bankruptcy. No. of legal procedusdbé number of steps to enforce a
contract in the court. Total tax rate is the typ@mampany tax rate as share of profits. Control ofr@ution, Political Stability, Rule of Law,
Government Effectiveness, Voice and Accountabditg Quality of Regulation are measured in 2005, wigan zero and standard deviation
one, and are based on a large number of underilystigutional indicators. Demo branch is the numbieoank branches per 1,000,000 people
in 2003/2004, while Geo branch is the number oktdananches per 10,000 sq km in 2003/2004. Liguid@eds is measured by inventories
over sales, which is the median ratio of total meeies to annual sales for US firms in the samestry during 2002-2005. External
dependence is the fraction of capital expenditnmdinanced with internal funds for US firms iretkame industry during 2002-2005.The
market-to- book ratio is equal to median ratioMb(ket value of equity plus the book value of débtal asset, for the US firms in the same
industry during the period of 2002-2005.
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Table 2B. Correlation matrixes
Firmlevel Taxraet\i/gsion Ioltzzif;?on empﬁggmen t SOEpc %ﬁ?{:@r Logg}‘gm I\élg: S?gtie(;r? vpvthbizei:(n Pwitt)rlle.m Crime
evel rates corruption
Firm location 0.076** 1
Log employment -0.053** -0.133*** 1
SOEpc -0.046** -0.005 0.258** 1
Exporter dummy -0.04 1%+ -0.070** 0.368** 0.002 1
Log firm age -0.085*** -0.052%* 0.274*** 0.142** 0140*** 1
Manager’s education level 0.152** -0.185*** 0.284** 0.061** 0.130*** 0.107** 1
Problem with tax rates 0.140** -0.043* 0.014 -0109* 0.016* 0.053*** 0.106** 1
Problem with corruption 0.231* -0.097* 0.052* -ge* 0.020%** -0.042%** 0.191* 0.401*** |1
Crime 0.180*** -0.072* 0.036* -0.063*** -0.004 -02B** 0.186*** 0.333* 0.661*** 1
Judicial strength -0.088*** 0.043* 0.087* 0.065*** 0.008* 0.051*** -0.028*** -0.163*** | -0.217*** | -0.159***
Country level Ta_x evasion | Demo Geo branch Infoshare _Depth of E:Z;tte/ Bank _ Total_tax Control_of Gover_nment
ratio branch dummy infoshare GDP Concentration| rate Corruption | Effectiveness
Demo branch -0.392%** 1
Geo branch -0.361** 0.802*** 1
Info share dummy -0.114** 0.236 0.277* 1
Depth of info share -0.251%** 0.464*** 0.471%** 054*** 1
Private Credit / GDP -0.443* 0.768** 0.718** 0.82** 0.514%** 1
Bank Concentration 0.128* 0.151 0.082 0.061 0.074 .079 1
Total tax rate 0.056*** 0.056 0.018 0.102 -0.072 .2ap** -0.169 1
Control of Corruption -0.392* 0.652*** 0.622%** Q154+ 0.682** 0.781** 0.160 -0.159 1
Government Effectiveness -0.379%* 0.597** 0.563** | 0.355*** 0.577* 0.772%** 0.140* -0.249*** | 0.946** 1
Log GDP per capita -0.324* 0.625** 0.599** 0.391* 0.664** 0.773%* 0.119 -0.233* 0.843** 0.850**
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Table 3. Basic results: Information sharing, finan@l outreach, and tax evasion

1 2 3 4 5 6 7 8
Panel A: Probit regressions Panel B: Tobit regoess
Infoshare dummy  -0.196 -0.110
[0.007]*** [0.007]**+
Depth of infoshare -0.064 -0.063 -0.065 -0.046 .04a -0.045
[0.011]%* [0.024]* [0.026]* [0.006]***  [0.008]*** [0.019]**
Demo branch -0.080 -0.059
[0.022]* [0.005]***
Geo branch -0.063 -0.052
[0.030]** [0.020]**
Private
Credit/GDP -0.237 -0.173 -0.148 -0.261 -0.181 -0.110 -0.104 -0.136
[0.011]*  [0.054]* [0.114] [0.023]** [0.059]* [0.a6]* [0.125] [0.050]*
Bank
concentration 0.336 0.298 0.277 0.271 0.238 0.186 1630 0.146
[0.031]* [0.023]** [0.123] [0.075]* [0.020]** [0.038]** [0.135] [0.134]
Smallcity 0.041 0.058 0.050 0.041 0.041 0.058 0.050 0.046
[0.127] [0.033]* [0.061]* [0.017]** [0.103] [0.08]** [0.055]* [0.021]**
Capitalcity -0.033 -0.014 -0.027 -0.024 -0.058 -a.04 -0.051 -0.057
[0.027]*  [0.126] [0.023]* [0.025]** [0.014]** [0.113] [0.022]** [0.020]**
Log employ -0.094 -0.095 -0.110 -0.109 -0.041 -6.05 -0.047 -0.049
[0.002]***  [0.005]*** [0.005]***  [0.003]*** [0.008 ]*** [0.007]***  [0.005]*** [0.004]***
SOEpc -0.304 -0.368 -0.367 -0.367 -0.127 -0.089 09D. -0.079
[0.121] [0.068]* [0.026]** [0.026]** [0.017]** [0.025]** [0.029]** [0.109]
Exporter -0.107 -0.104 -0.137 -0.135 -0.049 -0.039  -0.052 -0.052
[0.027]*  [0.113] [0.027]** [0.027]** [0.014]** [0.105] [0.022]** [0.029]**
Log firmage -0.005 -0.006 -0.005 -0.006 -0.005 0da.0 -0.003 -0.003
[0.125] [0.131] [0.114] [0.018]** [0.106] [0.031F  [0.119] [0.128]
Manager edu -0.038 -0.029 -0.025 -0.036 -0.026 .02D
[0.020]** [0.120] [0.118] [0.014]* [0.117] [0.20]
Problem_taxrate 0.076 0.080 0.078 0.026 0.030 270.0
[0.019]* [0.009]***  [0.003]*** [0.003]***  [0.00 6]*** [0.004]**
Problem_corrupt 0.134 0.135 0.136 0.056 0.052 53.0
[0.016]** [0.007]**  [0.002]*** [0.005]**  [0.00 8]***  [0.007]***
Crime 0.028 0.031 0.022 0.022 0.017 0.013
[0.033]** [0.171] [0.173] [0.023]** [0.186] [0.21]
Judicial strength -0.032 -0.043 -0.045 -0.017 01e. -0.016
[0.005]***  [0.006]***  [0.002]*** [0.007]***  [0.0 06]***  [0.003]***
Total_tax_rate 0.654 0.844 0.774 0.791 0.450 0.465 0.443 0.350
[0.014]* [0.015]* [0.012]* [0.018]* [0.019]* [0.018]* [0.015]* [0.014]*
Control of
Corruption -0.149 -0.175 -0.273 -0.166 -0.110 -0.170  -0.162 -0.147
[0.108] [0.032]* [0.018]* [0.119] [0.125] [0.10F [0.012]** [0.106]
Government
effectiveness -0.044 -0.056 -0.048 -0.063 -0.054 070 -0.057 -0.075
[0.108] [0.033]* [0.109] [0.031]** [0.107] [0.03B* [0.120] [0.031]**
Log GDP per
capita -0.040 -0.026 -0.034 -0.037 -0.023 -0.021 .020 -0.029
[0.030]** [0.112] [0.118] [0.035]** [0.105] [0.02)* [0.118] [0.022]**
Observations 22,627 22,627 22,627 22,627 22,627 6222, 22,627 22,627
Countries 43 43 43 43 43 43 43 43
Pseudo_R2 0.093 0.108 0.109 0.105 0.129 0.145 0.146  0.143
Log_likelihood -15,849 -14,172 -14,159 -14,144 213, -13,613 -13,586 -13,599

Note: The tax evasion ratio is computed on basguesttion c241 from the Enterprise Surveys: Recaupihe difficulties many enterprises
face in fully complying with taxes and regulatioméat percentage of total sales would you estirr@eypical establishment in your area of
activity reports for tax purposes? The tax evasatio is equal to one minus the answered numbe tak evasion dummy equals to one if tax
evasion ratio is greater than zero, otherwise Zesothe Tobit model, the dependent variable isstaasion ratio. The small city dummy takes
the value one if the firm is located in a city witwer than 250,000 inhabitants, while capital tiiyes on the value one if the firm is located in
the capital. Small firm takes value one if the finas fewer than 20 employees, whileLarge firm duntmkgs on value one if firm has more
than 100 employees. Log employment is the log @il ®mployees of the firm. SOEpc is the percentdigem ownership in government hand.
Exporter takes value one if the firm exports. Lofage is the log of number of year since esthbisnt of firm. Manager's education level
takes the following values: 1. Did not completecsetary school 2. Secondary School 3. Vocationahirg 4. Some university training 5.
Graduate degree (BA, BSc etc.) 6. Post graduateddgh D, Masters). Problem with tax rates, probleith corruption and Crime assess
whether either are constraints on the growth otttrapany and take the following values: 0 = No adlst 1 = Minor obstacle 2 = Moderate
obstacle 3 = Major obstacle 4 = Very Severe Obstakldicial strength is the answer to the followgogstion: "I am confident that the judicial
system will enforce my contractual and propertytdgn business disputes.” To what degree do yoeeagith this statement? 1. Fully disagree,
2. Disagree in most cases, 3. Tend to disagréert to agree, 5. Agree in most cases, 6. Fullgeagnformation sharing dummy equals one if
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an information sharing agency (public registry ovate bureau) operates in the country, zero otiserviDepth of information sharing measures
the information contents of the credit informatiénvalue of one is added to the index when a cgisminformation agencies have each of
these characteristics: (1) both positive credibiinfation (for example, loan amounts and patteronefime repayments) and negative
information (for example, late payments, number amdunt of defaults and bankruptcies) are disteithu2) data on both firms and individual
borrowers are distributed; (3) data from retailenade creditors, or utilities, as well as fromeiitial institutions, are distributed; (4) more than
2 years of historical data are distributed; (5pndae collected on all loans of value above 1%odine per capita; and (6) laws provide for
borrowers’ right to inspect their own data. Thedrdanges from 0 to 6, with higher values indiaatime availability of more credit

information, from either a public registry or av@aie bureau, to facilitate lending decisions. Rev@redit to GDP is claims on non-financial
private sector by financial institutions divided G{pP. Bank concentration is assets of three latygsts as a share of assets of all commercial
banks over the period 2002 to 2005. Total taxisatke typical company tax rate as share of prafitsmtrol of Corruption and Government
Effectiveness are measured in 2005, with mean aedostandard deviation one, and are based oneadargber of underlying institutional
indicators. Demo branch is the number of bank bras@er 1,000,000 people in 2003/2004, while Gaadir is the number of bank branches
per 10,000 sq km in 2003/2004. The pooled sampiegé 2002 to 2005. The estimation is based osssection data and includes a full set
of industry and year dummies. The omitted variahlesmedium-sized city, domestic firms, and noneetgrs. The marginal effects (dy/dx) of
the regressions are presented. The marginal effectummy variable is calculated as the discretenge in the expected value of the
dependent variable as the dummy variable changes@rto 1. P-values are computed by the heteroskieifg-robust standard errors clustered
for countries and are presented in brackets. ****represent statistical significance at the 1,08% and 1% level respectively.
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Table 4 Alternative measures of information sharingand more institutional controls

1 2 5 6 7 8 9 3 4 10
Private bureau dummy -0.106
[0.007]*+*
Public registry dummy -0.133
[0.004]***
Public registry coverage (% adults -0.140
[0.003]***
Private bureau coverage (% adults -0.096
[0.006]***
Voice and Accountability -0.062
[0.195]
Political stability -0.149
[0.105]
Quality and Regulation -0.028
[0.117]
Rule of Law -0.145
[0.034]**
No. of registering procedures for
new business 0.005
[0.308]
Creditors right -0.037
[0.006]***
Number of legal procedures 0.005
[0.124]
Rigidity of employment 0.040
[0.215]
Depth of infoshare -0.036 -0.048 -0.050 -0.054 .028 -0.050 -0.052 -0.028
[0.108] [0.058]* [0.027]** | [0.038]** | [0.105] [0014]** | [0.030]** | [0.056]*
Demo branch -0.040 -0.025 -0.045 -0.048 -0.044 4D.0 -0.037 -0.057 -0.031 -0.026
[0.006]*** | [0.132] [0.007]*** | [0.004]*** |[0.002]** * | [0.005]*** |[0.000]*** |[0.019]** |[0.101] [0.092]*
Observations 22,627 22,627 22,627 22,627 22,627 6222, 22,627 22,627 22,627 22,627
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Countries 43 43 43 43 43 43 43 43 43 43
Pseudo_R2 0.157 0.147 0.151 0.155 0.147 0.147 0.148| 0.153 0.149 0.149

Log_likelihood -13,482 -13,597 -13,565 -13,458 (511 -13,574 -13,585 -13,302 -13,565 -13,583
Note: The dependent variable is tax evasion ratimputed on basis of question c241 from the Enta@urveys: Recognizing the difficulties many emtises face in fully complying with taxes and risgions,
what percentage of total sales would you estinfeeytpical establishment in your area of activéparts for tax purposes? The tax evasion ratiqusleo one minus the answered number. The poalegle
period is 2002 to 2005. The estimation is basedross section Tobit model and includes a full $&tdustry and year dummies. Private and publiclicnegistry take on value one if a private or peiloredit
registry exists. Private/public credit registry ecage reports the number of individuals and finstedl in a private/public credit registry with cemt information on repayment history, unpaid debtsredit
outstanding. The number is expressed as a pereeotadlye adult population. Creditor rights meastinespower of secured lenders in bankruptcy. Nde@dl procedures is the number of steps to enfarce
contract in the court. Total tax rate is the typmampany tax rate as share of profits. ContraCofruption, Political Stability, Rule of Law, Govenent Effectiveness, Voice and Accountability ancaf@y of
Regulation are measured in 2005, with mean zercstardiard deviation one, and are based on a lamgéer of underlying institutional indicators. Deim@nch is the number of bank branches per 1,000,000
people in 2003/2004. The regressions contain time @ntrol variables as reported in Table 3. Thagmal effect of a dummy variable is calculatedtesdiscrete change in the expected value of thertient
variable as the dummy variable changes from 0 #-alues are computed by the heteroskedastiditystostandard errors clustered for countries aagh@asented in brackets. *, **, *** represent &tcal
significance at the 10%, 5% and 1% level respelstive
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Table 5. Firm location and tax evasion

1 2 3 4 5
Depth of infoshat -0.052 -0.047 -0.05¢ -0.05¢ -0.05(
[0.015]* [0.051]* [0.015]* [0.016]** [0.023]**
Demo branch -0.038 -0.042 -0.041 -0.038
[0.004]*** [0.006]*** [0.014]* [0.020]**
Geo branc -0.04¢
[0.057]*
Smallcity x depth infosha -0.02¢
[0.028]**
Capitalcity x depth infoshare 0.021
[0.050]*
Smallcity x demo branc -0.01¢
[0.066]*
Capitalcity x demo branch 0.021
[0.028]**
Smallcity x geo branch -0.023
[0.023]**
Capitalcity x geo branc 0.022
[0.063]*
Firm location x depth infoshare -0.029 -0.027
[0.015]** [0.027]**
Firm location x demo branch -0.035 -0.026
[0.017]* [0.030]**
Firm location x Private
Credit/GDF -0.007
[0.077]*
Private Credit/GD -0.14¢ -0.13: -0.097 -0.141 -0.137
[0.029]** [0.059]* [0.114] [0.011]* [0.028]**
Bank concentration 0.096 0.076 0.073 0.098 0.087
[0.032]** [0.118] [0.128] [0.029]** [0.031]**
Smallcity 0.05:2 0.03¢ 0.05: 0.057 0.05(C
[0.022]** [0.117] [0.009]*** [0.031]** [0.033]**
Capitalcity -0.027 -0.037 -0.046 -0.050 -0.048
[0.138] [0.052]* [0.037]** [0.059]* [0.020]**
Observations 22,627 22,627 22,627 22,627 22,627
Countries 43 43 43 43 43
Pseudo R 0.147 0.14¢ 0.14¢ 0.14¢ 0.15(
Log_likelihood -13,586 -13,565 -13,585 -13,563 562,

Note: The dependent variable is tax evasion ratimputed on basis of question c241 from the Engg8urveys: Recognizing the difficulties

many enterprises face in fully complying with taeesl regulations, what percentage of total saleddwou estimate the typical establishment in
your area of activity reports for tax purposes? fEheevasion ratio is equal to one minus the ansdvaumber. The pooled sample period is 2002 to
2005. The estimation is based on cross sectiont Tiddel and includes a full set of industry andrysiammies. The small city dummy takes the
value one if the firm is located in a city with fesmthan 250,000 inhabitants, while capital cityesbn the value one if the firm is located in the
capital. Firm location takes the following valués:Capital City; 2=Other city of over 1 million poljation; 3=City of 250,000-1million; 4=City of
50,000-250,000; 5=Town or Location with less th@0B0 population. Depth of information sharing meas the information contents of the credit
information. A value of one is added to the indéhew a country’s information agencies have eachexd characteristics: (1) both positive credit
information (for example, loan amounts and pattéran-time repayments) and negative informatiom €ieample, late payments, number and
amount of defaults and bankruptcies) are distriut2) data on both firms and individual borrowars distributed; (3) data from retailers, trade
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creditors, or utilities, as well as from finandiastitutions, are distributed; (4) more than 2 geairhistorical data are distributed; (5) data are
collected on all loans of value above 1% of incqraecapita; and (6) laws provide for borrowershtitp inspect their own data. The index ranges
from 0 to 6, with higher values indicating the dahility of more credit information, from eithermpaublic registry or a private bureau, to facilitate
lending decisions. Private Credit to GDP is claonson-financial private sector by financial ingions divided by GDP. Bank concentration is
assets of three largest banks as a share of assdtsommercial banks over the period 2002 to®22@emo branch is the number of bank branches
per 1,000,000 people in 2003/2004, while Geo bramthe number of bank branches per 10,000 sq K20@3/2004. The marginal effects (dy/dx)
of the Tobit regressions are presented. The ragressontain the same control variables as in Tabhe marginal effect of a dummy variable is
calculated as the discrete change in the expeete@ of the dependent variable as the dummy varietiinges from 0 to 1. P-values are computed
by the heteroskedasticity-robust standard errarsteted for countries and are presented in brackets, *** represent statistical significance at
the 10%, 5% and 1% level respectively.
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Table 6. Firm size and tax evasion

1 2 3 4 5
Depth of infoshai -0.04¢ -0.037 -0.052 -0.05(C -0.04¢
[0.016]* [0.056]* [0.017]* [0.018]** [0.021]*
Demo branch -0.032 -0.043 -0.044 -0.040
[0.054]* [0.021]* [0.023]** [0.036]**
Geo branc -0.04:2
[0.012]*
Smallfirm x depth of infosha -0.02¢ -0.02( -0.017%
[0.030]** [0.056]* [0.068]*
Bigfirm x depth of infoshare 0.021 0.025 0.026
[0.052]* [0.020]** [0.029]**
Smallfirm x demo branc -0.02:2 -0.02¢ -0.02¢
[0.122] [0.017]** [0.022]**
Bigfirm x demo branch 0.027 0.015 0.018
[0.032]** [0.113] [0.141]
Smallfirm x geo branch -0.021
[0.019]*
Bigfirm x geo branc 0.02(
[0.126]
Small firm x Private Credit/GDP -0.004
[0.059]*
Large firm x Private Credit/GDP 0.004
[0.108]
Firm location x depth infoshe -0.03( -0.02¢
[0.114)] [0.106]
Firm location x demo branch -0.035 -0.029
[0.113] [0.129]
Firm location x Private Credit/GDP -0.007
[0.195]
Private Credit/GDP -0.144 -0.141 -0.108 -0.104 10.1
[0.018]* [0.024]* [0.131] [0.021]** [0.036]**
Bank concentration 0.081 0.090 0.081 0.082 0.080
[0.120] [0.034]** [0.108] [0.054]* [0.062]*
Smallcity 0.052 0.033 0.057 0.054 0.048
[0.013]* [0.119] [0.029]** [0.027]** [0.024]**
Capitalcity -0.050 -0.049 -0.032 -0.047 -0.041
[0.037]** [0.034]** [0.121] [0.014]** [0.084]*
Observation 22,621 22,621 22,621 22,62 22,62%
Countries 43 43 43 43 43
Pseudo R2 0.146 0.146 0.142 0.149 0.150
Log_likelihooc -13,57: -13,59¢ -13,59( -13,57: -13,51¢

Note: The dependent variable is tax evasion ratmputed on basis of question c241 from the En=@Burveys: Recognizing the difficulties

many enterprises face in fully complying with taxeesl regulations, what percentage of total saladdwou estimate the typical establishment in
your area of activity reports for tax purposes? fEheevasion ratio is equal to one minus the ansdvaumber. The pooled sample period is 2002 to
2005. The estimation is based on cross sectiont finddel and includes a full set of industry andry@iammies. The small city dummy takes the
value one if the firm is located in a city with fesmthan 250,000 inhabitants, while capital cityesbn the value one if the firm is located in the
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capital. Firm location takes the following valués:Capital City; 2=Other city of over 1 million polation; 3=City of 250,000-1million; 4=City of
50,000-250,000; 5=Town or Location with less th@0B0 population. Small firm dummy takes value tlee firm has fewer than 20 employees,
while Large firm dummy takes on value one if firshmore than 100 employees. Depth of informati@mish measures the information contents of
the credit information. A value of one is addedhe index when a country’s information agencieseheach of these characteristics: (1) both
positive credit information (for example, loan amtsiand pattern of on-time repayments) and negatfeemation (for example, late payments,
number and amount of defaults and bankruptciesjliatebuted; (2) data on both firms and individbatrowers are distributed; (3) data from
retailers, trade creditors, or utilities, as wallfeom financial institutions, are distributed; @pre than 2 years of historical data are distebu¢5)

data are collected on all loans of value above f¥a@me per capita; and (6) laws provide for bamecs’ right to inspect their own data. The index
ranges from 0 to 6, with higher values indicatihg &vailability of more credit information, fromtleér a public registry or a private bureau, to
facilitate lending decisions. Private Credit to GI3Rlaims on non-financial private sector by fin@hinstitutions divided by GDP. Bank
concentration is assets of three largest banksshare of assets of all commercial banks over én@g 2002 to 2005. Demo branch is the number of
bank branches per 1,000,000 people in 2003/200#e @eo branch is the number of bank branches @&00 sq km in 2003/2004. The marginal
effects (dy/dx) of the Tobit regressions are pres&rThe regressions contain the same controlhlagas in Table 3. The marginal effect of a
dummy variable is calculated as the discrete changee expected value of the dependent variabtbeadummy variable changes from 0 to 1. P-
values are computed by the heteroskedasticity-tadtasdard errors clustered for countries and eesgmted in brackets. *, **, *** represent
statistical significance at the 10%, 5% and 1%llexgpectively.
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Table 7. External finance dependence, liquidity nats, industrial growth opportunities and tax evasion

1| 2 3 4 5 | 6
External fin. Depend.(EFD) Liquidity needs Marketbook ratio
Depth of info share -0.050 -0.053 -0.049 -0.042 056. -0.052
[0.011]* [0.027]* [0.061]* [0.031]* [0.024]** [0.027]**
Demo branch -0.043 -0.030 -0.024
[0.016]** [0.014]* [0.117]
Geo branch -0.047 -0.046 -0.034
[0.029]** [0.002]*** [0.0E8]*
EFD x depth of info share -0.020 -0.017
[0.029]** [0.086]*
EFD x demo branch -0.014
[0.031]*
EFD x geo branch -0.012
[0.032]**
EFD x Private Credit/GDP -0.043 -0.051
[0.021]* [0.032]**
Liquidity needs x depth of info
share -0.059 -0.053
[0.003]*** [0.057]*
Liquidity needs x demo branch -0.029
[0.156]
Liquidity needs x geo branch -0.034
[0.005]***
Liquidity needs x Private
Credit/GDP -0.051 -0.047
[0.002]*** [0.012]**
Market-to-book x depth of
infoshare -0.054 -0.036
[0.014)** [0.0€1]*
Market-to-book x demo branch -0.042
[0.01€)**
Market-to-book x geo branch -0.049
[0.150]
Market-to-book x Private
Credit/GDP -0.067 -0.063
[0.174] [0.071]*
Private Credit/GDP -0.106 -0.091 -0.105 -0.106 08.1 -0.140
[0.035]** [0.125] [0.117] [0.022]** [0.034]** [0.@2]**
Bank concentration 0.110 0.140 0.094 0.149 0.099 148D.
[0.053]* [0.032]** [0.126] [0.059]* [0.126] [0.03p*
Smallcity 0.055 0.062 0.056 0.061 0.057 0.060
[0.027]* [0.023]** [0.029]** [0.024]** [0.031]** [0.022]**
Capitalcity -0.043 -0.041 -0.052 -0.050 -0.051 4%.0
[0.031]* [0.120] [0.036]** [0.032]** [0.034]** [0.112]
Observations 22,627 22,627 22,627 22,627 22,6R7 22,4
Countries 43 43 43 43 43 43
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Pseudo_R2 0.145 0.141 0.144 0.141 0.144 0.1440

Log_likelihood -13,54: -13,56¢ -13,55¢ -13,57¢ -13,54; -13,57¢

Note: The dependent variable is tax evasion ratomputed on basis of question c241 from the EntpBurveys: Recognizing the difficulties
many enterprises face in fully complying with taveesl regulations, what percentage of total saladdvwpou estimate the typical establishment in
your area of activity reports for tax purposes? fEheevasion ratio is equal to one minus the anssvaumber. The pooled sample period is 2002 to
2005. The estimation is based on cross sectiont Tobdlel and includes a full set of industry andrygammies. Depth of information sharing
measures the information contents of the creditrin&tion. A value of one is added to the index wa@ountry’s information agencies have each of
these characteristics: (1) both positive credibiimfation (for example, loan amounts and patterarsfime repayments) and negative information
(for example, late payments, number and amounef#ults and bankruptcies) are distributed; (2) adetdoth firms and individual borrowers are
distributed; (3) data from retailers, trade credit@r utilities, as well as from financial institins, are distributed; (4) more than 2 years efdrical
data are distributed; (5) data are collected otoalts of value above 1% of income per capita; @ydaws provide for borrowers’ right to inspect
their own data. The index ranges from 0 to 6, Wwitther values indicating the availability of moredit information, from either a public registry or
a private bureau, to facilitate lending decisidPgvate Credit to GDP is claims on non-financialvate sector by financial institutions divided by
GDP. Bank concentration is assets of three lafggsks as a share of assets of all commercial baresthe period 2002 to 2005. Demo branch is
the number of bank branches per 1,000,000 peo®608/2004, while Geo branch is the number of Hamakches per 10,000 sq km in 2003/2004.
The small city dummy takes the value one if thefis located in a city with fewer than 250,000 ibit@nts, while capital city takes on the value one
if the firm is located in the capital. Small firnugimy takes value one if the firm has fewer thare@ployees, while Large firm dummy takes on
value one if firm has more than 100 employees. idigyi needs is measured by inventories over salagh is the median ratio of total inventories
to annual sales for US firms in the same industmimd) 2002-2005. External dependence is the fraabf capital expenditures not financed with
internal funds for US firms in the same industryidg 2002-2005.The market-to- book ratio is eqoainedian ratio of (Market value of equity plus
the book value of debt)/total asset, for the UBidiin the same industry during the period of 200@52 The marginal effects (dy/dx) of the Tobit
regressions are presented. The regressions cahéasame control variables as in Table 3. The matgiffect of a dummy variable is calculated as
the discrete change in the expected value of tiperent variable as the dummy variable changes @dm 1. P-values are computed by the
heteroskedasticity-robust standard errors clustienecountries and are presented in brackets* *** represent statistical significance at the%0
5% and 1% level respectively.
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Table 8. Three-way horse race: firm size, locatiommnd industry characteristics

1 | 2 3 | a4 5 6
External fin. depend.(EFD) Liquidity needs Market-to-book ratio
Demo Geo Demo Geo Demo Geo
branct branct branct branct branct Branct
Firm size effects:
smallfirm x depth of info sha -0.027% -0.02( -0.02¢ -0.01¢ -0.023 -0.021
[0.029]* [0.026]** [0.024]** [0.050]* [0.022]**  |[0.026]**
bigfirm x depth of info share 0.023 0.026 0.022 23.0 0.023 0.026
[0.026]** [0.057]* [0.004]*** |[0.028]** |[0.032]*  |[0.058]*
smallfirm x bank branch -0.032 -0.025 -0.031 -0.023 |-0.032 -0.025
[0.023]** [0.110] [0.001]*** |[0.106] [0.004]*** |[0.012]**
bigfirm x bank branch 0.030 0.022 0.030 0.024 0.030 |[0.022
[0.057]* [0.023]** [0.002]*** |[0.017]** |[0.106] [0.011]*
smallfirm x Private Credit/GDP -0.006 -0.006 -0.005 |-0.005 -0.006 -0.006
[0.172] [0.063]* [0.034]** [0.020]**  |[0.064]* [0.260]
bigfirm x Private Credit/GD 0.00¢ 0.00¢ 0.00¢ 0.00: 0.00¢ 0.00¢
[0.029]** [0.056]* [0.011]**  |[0.103] [0.023]*  |[0.069]*
Firm location effects:
firm location x depth of info share -0.016 -0.018 0.017 -0.021 -0.017 -0.019
[0.115] [0.111] [0.128] [0.131] [0.226] [0.220]
firm location x bank branch -0.022 -0.014 -0.019 .02 -0.026 -0.021
[0.233] [0.264] [0.118] [0.130] [0.359] [0.321]
firm location x Private Credit/GDP -0.008 -0.007 .0Q7 -0.006 -0.008 -0.007
[0.296] [0.333] [0.204] [0.216] [0.158] [0.112]
Industry financial characteristics:
Industry fin. charact. x depth of info share -0.014 -0.013 -0.027 -0.026 -0.044 -0.048
[0.023]** [0.062]* [0.155] [0.036]**  |[0.018]** [[0.122]
Industry fin. charact. x bank branch -0.012 -0.010 -0.024 -0.016 -0.046 -0.026
[0.116] [0.017]* [0.004]*** |[0.051]* [0.065]* [0.200]
Industry fin. charact. x Private Credit/GDP -0.010 -0.012 -0.018 -0.019 -0.036 -0.024
[0.024]* [0.106] [0.058]* [0.046]*  |[0.143] [0.039]**
Depth of infoshare -0.059 -0.055 -0.050 -0.052 58.0 -0.054
[0.006]*** [0.016]** [0.074]* [0.067]* [0.006]*** |[0.012]**
bank branc -0.03¢ -0.03¢ -0.03¢ -0.031 -0.02¢ -0.02¢
[0.018]** [0.053]* [0.129] [0.023]* |[0.146] [0.02p+
Private Credit/GD -0.14: -0.147 -0.12( -0.10¢ -0.14:2 -0.147
[0.050]* [0.061]* [0.298] [0.219] [0.029]* | [0.038%F
Bank concentration 0.158 0.148 0.152 0.141 0.158 149.
[0.189] [0.075]* [0.032]* |[0.023]** |[0.061]* [0.0B]*
Smallcity 0.04¢ 0.051] 0.04¢ 0.05¢ 0.05:2 0.05(
[0.005]*** [0.014]** [0.020]** [0.001]** |[0.031]** |[0.026]**
Capitalcity -0.03¢ -0.047 -0.03¢ -0.04¢ -0.03¢ -0.047
[0.022]** [0.082]* [0.037]** [0.026]**  |[0.054]* [0.016]**
Observations 22,621 22,621 22,627 22,627 22,621 22,621
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Countries 43 43 43 43 43 43

Pseudo_R2 0.14¢ 0.14¢ 0.147 0.14¢ 0.147 0.14:

Log_likelihood -13,475 -13,509 -13,489 -13,523 -13,483  -13,52(4
Note: The dependent variable is tax evasion rabopputed on basis of question c241 from the EnsrpgBurveys: Recognizing the difficulties
many enterprises face in fully complying with taveesl regulations, what percentage of total saladdvwpou estimate the typical establishment in
your area of activity reports for tax purposes? fEbeevasion ratio is equal to one minus the anssvaumber. The pooled sample period is 2002 to
2005. The estimation is based on cross sectiont Tobdlel and includes a full set of industry andrygammies. Depth of information sharing
measures the information contents of the credirmétion. A value of one is added to the index wa@ountry’s information agencies have each of
these characteristics: (1) both positive credibiimfation (for example, loan amounts and patterarsfime repayments) and negative information
(for example, late payments, number and amounef#ults and bankruptcies) are distributed; (2) adetdoth firms and individual borrowers are
distributed; (3) data from retailers, trade credit@r utilities, as well as from financial institins, are distributed; (4) more than 2 years efdrical
data are distributed; (5) data are collected otoalts of value above 1% of income per capita; @ydaws provide for borrowers’ right to inspect
their own data. The index ranges from 0 to 6, Wwithher values indicating the availability of moredit information, from either a public registry or
a private bureau, to facilitate lending decisidPgvate Credit to GDP is claims on non-financialvate sector by financial institutions divided by
GDP. Bank concentration is assets of three lafgmsks as a share of assets of all commercial baréesthe period 2002 to 2005. Demo branch is
the number of bank branches per 1,000,000 peo®608/2004, while Geo branch is the number of Hamakches per 10,000 sq km in 2003/2004.
The small city dummy takes the value one if thefis located in a city with fewer than 250,000 ipitents, while capital city takes on the value one
if the firm is located in the capital. Firm locatidakes the following values: 1=Capital City; 2=6xttcity of over 1 million population; 3=City of
250,000-1million; 4=City of 50,000-250,000; 5=Town Location with less than 50,000 population. Srfiath dummy takes value one if the firm
has fewer than 20 employees, while Large firm duntakes on value one if firm has more than 100 eygals. Liquidity needs is measured by
inventories over sales, which is the median ratiotal inventories to annual sales for US firmshie same industry during 2002-2005. External
dependence is the fraction of capital expenditagsinanced with internal funds for US firms ireteame industry during 2002-2005.The market-
to- book ratio is equal to median ratio of (Marketue of equity plus the book value of debt)/tatsset, for the US firms in the same industry during
the period of 2002-2005. The marginal effects (dyff the Tobit regressions are presented. Theessggns contain the same control variables as in
Table 3. The marginal effect of a dummy variabledkulated as the discrete change in the expeeiee of the dependent variable as the dummy
variable changes from 0 to 1. P-values are compbyethe heteroskedasticity-robust standard errbrstered for countries and are presented in
brackets. * **, *** represent statistical sigriince at the 10%, 5% and 1% level respectively.
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Table 9. Robustness test — using country-fixed effts

1 2 3
External
dependence Liquidity needs Market-to-book ratio

Firm location effects:
firm location x depth of info share  -0.016 -0.018 0.015

[0.148] [0.139] [0.127]
Firm location x demo bran -0.023 -0.021 -0.02¢

[0.203] [0.106] [0.194]
firm location x Private
credits/GDP -0.010 -0.007 -0.011

[0.260] [0.201] [0.286]
Firm size effects:
Smallfirm x depth of info sha -0.02¢ -0.02¢ -0.03:

[0.018]** [0.025]** [0.019]**
Bigfirm x depth of info share 0.029 0.026 0.025

[0.024]** [0.014]* [0.027]**
Smallfirm x demo branch -0.034 -0.033 -0.038

[0.023]** [0.010]* [0.026]**
Bigfirm x demo branc 0.02¢ 0.02¢ 0.02:

[0.058]* [0.031]* [0.056]*
Smallfirm x Private credits/GDP -0.005 -0.003 -@G00

[0.194] [0.030]** [0.211]
Bigfirm x Private credits/GD 0.00¢ 0.00¢ 0.00¢

[0.031]** [0.012]* [0.027]**
Industry financial characteristics:
Industry fin. charact. x depth of
info share -0.014 -0.016 -0.043

[0.024]** [0.388] [0.021]**
Industry fin. charact. x demo
branch -0.011 -0.024 -0.038

[0.161] [0.011]* [0.147]
Industry fin. charact. x Private
credits/GDP -0.012 -0.018 -0.032

[0.027]** [0.046]** [0.029]**
Smallcity 0.051 0.045 0.053

[0.009]*** [0.023]** [0.017]**
Capitalcity -0.03¢ -0.03¢ -0.03¢

[0.023]** [0.036]** [0.025]**
Observations 22,627 22,627 22,627
Countries 43 43 43
Pseudo_R2 0.20 0.207 0.207
Log_likelihood -12,654 -12,659 -12,660

Note: The dependent variable is tax evasion ratoputed on basis of question c241 from the EntpBurveys: Recognizing the difficulties
many enterprises face in fully complying with taveesl regulations, what percentage of total salagddvwpou estimate the typical establishment in
your area of activity reports for tax purposes? fEbeevasion ratio is equal to one minus the anssvaumber. The pooled sample period is 2002 to
2005. The estimation is based on cross sectiont Tobdel and includes a full set of country, indusind year dummies. Depth of information
sharing measures the information contents of tedicmformation. A value of one is added to thégr when a country’s information agencies have
each of these characteristics: (1) both positiveditrinformation (for example, loan amounts andtgrat of on-time repayments) and negative
information (for example, late payments, number antbunt of defaults and bankruptcies) are distethut{2) data on both firms and individual
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borrowers are distributed; (3) data from retailérade creditors, or utilities, as well as fromafirtial institutions, are distributed; (4) more ttan
years of historical data are distributed; (5) datcollected on all loans of value above 1% obine per capita; and (6) laws provide for borrowers’
right to inspect their own data. The index rangesfO to 6, with higher values indicating the aahility of more credit information, from either a
public registry or a private bureau, to facilité¢éading decisions. Demo branch is the number oklmanches per 1,000,000 people in 2003/2004.
The small city dummy takes the value one if thefis located in a city with fewer than 250,000 ibit@nts, while capital city takes on the value one
if the firm is located in the capital. Firm locatidakes the following values: 1=Capital City; 2=@xtfity of over 1 million population; 3=City of
250,000-1million; 4=City of 50,000-250,000; 5=Town Location with less than 50,000 population. Srfiath dummy takes value one if the firm
has fewer than 20 employees, while Large firm duntakes on value one if firm has more than 100 eggds. Liquidity needs is measured by
inventories over sales, which is the median ratitotal inventories to annual sales for US firmstie same industry during 2002-2005. External
dependence is the fraction of capital expenditagsinanced with internal funds for US firms ireteame industry during 2002-2005.The market-
to- book ratio is equal to median ratio of (Markatue of equity plus the book value of debt)/tatséet, for the US firms in the same industry during
the period of 2002-2005. The marginal effects (y/ff the Tobit regressions are presented. Theessipns contain the same firm-level control
variables as in Table 3 and country dummies. Thegimal effect of a dummy variable is calculatedtss discrete change in the expected value of
the dependent variable as the dummy variable clsafngm 0 to 1. P-values are computed by the hdtedassticity-robust standard errors clustered
for countries and are presented in brackets. ***represent statistical significance at the 108%0 and 1% level respectively.
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Table 10: Panel data estimation results: Firm fixedeffects

1 2 3 4 5 6 7 8 9
Depth ofinfoshare -0.05¢ -0.04¢ -0.02¢ -0.05] -0.03¢ -0.00< -0.027 -0.00z 0.012
[0.000]*** [0.000]*** [0.056]* [0.001]*** |[0.008]** * | [0.861] [0.059]* [0.877] [0.642]
Private credit/GDP -0.29 -0.425 -0.382 -0.144 -2.21 | 0.593 -0.263 -0.362 0.485
[0.013]** [0.007]** [0.011]* [0.215] [0.139] [0.007]*** |[0.061]* [0.035]** [0.048]**
Bank concentratic 0.03¢ 0.03¢ 0.01¢ 0.027 0.04:2 0.00( 0.01Z 0.027 -0.00¢
[0.597] [0.548] [0.741] [0.664] [0.518] [0.996] [0.836] [0.643] [0.842]
Firm size effects:
smallfirm x Depth of infoshare -0.043 -0.043 -0.045 -0.031
[0.000]*** [0.000]*** | [0.000]*** [0.000]***
bigfirm x Depth of infoshare 0.013 0.017 0.013 0.012
[0.183] [0.063]* [0.120] [0.169]
smallfirm x private credit/GD -0.00¢ -0.017 -0.01¢ -0.00¢
[0.945] [0.826] [0.852] [0.946]
bigfirm x private credit/GDP -0.057 -0.147 -0.04 -0.132
[0.558] [0.097]* [0.676] [0.124]
Firm location effects:
smallcity xDepth of infoshar 0.00¢ -0.00¢ -0.00¢ -0.007 -0.00¢
[0.769] [0.586] [0.667] [0.510] [0.752]
capitalcity x Depth of infosharg -0.017 -0.018 450 -0.02 -0.018
[0.328] [0.334] [0.406] [0.266] [0.331]
smallcity x private credit/GD -0.25¢ -0.172 -0.21:% -0.17¢ -0.13%
[0.047]* [0.186] [0.068]* [0.161] [0.251]
capitalcity x private credit/GLC -0.02¢ 0.00Z -0.021 -0.021 -0.03:
[0.859] [0.989] [0.870] [0.869] [0.792]
Industry financial
characterigtics:
ext fin dep xDepth of infoshai -0.00¢ -0.001
[0.436] [0.792]
ext fin dep x private
credit/GDP -0.250 -0.303
[0.002]*** [0.000]***
liquid needs x Depth of
infoshart -0.14¢ -0.20¢
[0.021]** [0.003]***
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liquid needs x private
credit/GDP -0.658 -0.218
[0.200] [0.677]
mkt-to-book ratio x Depth of
infoshart -0.02:¢ -0.02(
[0.013]** [0.031]**
mkt-to-book ratio x private
credit/GDP -0.463 -0.460
[0.000]*** [0.000]***
Observations 1794 1794 1794 1794 1794 1794 1794 4179 1794
no. of countries 26 26 26 26 26 26 26 26 26
Number of firms 935 935 935 935 935 935 935 935 935
Adj R2 0.132 0.137 0.184 0.154 0.143 0.320 0.209 200. 0.347
Log likelihooc 1951.75. 1958.71. 2011.47. 1975.341 1963.53! 2171.85! 2039.51! 2029." 2212.45:
Robust p values in brack

Note: The dependent variable is tax evasion ratimputed on basis of question c241 from the Engs8urveys: Recognizing the difficulties many emises face in fully complying with taxes
and regulations, what percentage of total saleddwmnu estimate the typical establishment in yaeaaof activity reports for tax purposes? The t&as®n ratio is equal to one minus the answered
number. The sample period is 2002 and 2005. Timat#on is based on an OLS model and includes &nah year dummies. Depth of information sharingsuess the information contents of the
credit information. A value of one is added to ith@ex when a country’s information agencies hawehed these characteristics: (1) both positive itieébrmation (for example, loan amounts and
pattern of on-time repayments) and negative inféiongfor example, late payments, number and amofidefaults and bankruptcies) are distributedd@p on both firms and individual
borrowers are distributed; (3) data from retail&nade creditors, or utilities, as well as fromdfirtial institutions, are distributed; (4) more tt2ayears of historical data are distributed; (Spdae
collected on all loans of value above 1% of incqraecapita; and (6) laws provide for borrowershtitp inspect their own data. The index ranges féotm 6, with higher values indicating the
availability of more credit information, from eitha public registry or a private bureau, to faatt lending decisions. Demo branch is the numbbank branches per 1,000,000 people in
2003/2004, while Geo branch is the number of baakdhes per 10,000 sq km in 2003/2004. Privateiti@&DP is claims on non-financial private sedtgrfinancial institutions divided by GDP.
Bank concentration is assets of three largest basksshare of assets of all commercial bankstbhegueriod 2002 to 2005. The small city dummy takesvalue one if the firm is located in a city
with fewer than 250,000 inhabitants, while capitisy takes on the value one if the firm is locaitedhe capital. Firm location takes the followinglwes: 1=Capital City; 2=Other city of over 1
million population; 3=City of 250,000-1million; 456 of 50,000-250,000; 5=Town or Location with lékan 50,000 population. Small firm dummy takesigadne if the firm has fewer than 20
employees, while Large firm dummy takes on value ibfirm has more than 100 employees. Liquidigeds is measured by inventories over sales, whittieimedian ratio of total inventories to
annual sales for US firms in the same industryrdp#i002-2005. External dependence is the fraciaapital expenditures not financed with interfugdds for US firms in the same industry during
2002-2005.The market-to- book ratio is equal to isredatio of (Market value of equity plus the bo@tue of debt)/total asset, for the US firms in slaene industry during the period of 2002-2005.
The regressions contain the same country contr@hlas as in Table 3, plus the log of employmPBrtalues are computed by the heteroskedasticitystadtandard errors clustered for countries
and are presented in brackets. *, ** *** represstatistical significance at the 10%, 5% and 19&lleespectively.
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Appendix Table. Variable definitions and sources

Variable

Definition

Original Sources

Firmlevel data

Tax evasion ratio

Tax evasion dummy

SOEpc

Firm location

Capital city

Small city

employment

Small firm

Large firm

Exporter

Problem with tax rates

Problem with corruption

Crime

Firm age

Judicial strength

Manager’s education leve

Question c241: Recognizing the difficulties manyegprises face in fully
complying with taxes and regulations, what peragataf total sales would you
estimate the typical establishment in your areactif/ity reports for tax
purposes?. The tax evasion ratio is equal to oneigrthe answered number

Equals to one if tax evasion ratio is greater theno, otherwise zero.

percentage of the firm is owned by government/sgtiestion c203c)

Question c2071: Where are this establishment aod lyeadquarters located in
this country?

(Enumerator, Please code as follows: 1=Capital; Qiyther city of over 1
million population; 3=City of 250,000-1million; 44ty of 50,000-250,000;
5=Town or Loation with less than 50,000 populati

Firm location = 1 (capital city)

Firm location = 4 and 5 (city of 50,000-250,000 aoin or location with less
than 50,000 population)

Total employment of the firm

World Bank Private Enterprise Survey definitionogk firms with less than 20
employees

World Bank Private Enterprise Survey definitionogk firms with 100 and over
employees

Export dummy =1 if the firm exports, otivese 0.

Question c218e: 0 = No obstacle 1 = Minor obstadcteModerate obstacle 3 =
Major obstacle 4 = Very Severe Obstacle

Question c2180: 0 = No obstacle 1 = Minor obst2cteModerate obstacle 3 =
Major obstacle 4 = Very Severe Obstacle

Question c218p: Problem with crime, theft and disor 0 = No obstacle 1
Minor obstacle 2 = Moderate obstacle 3 = Major ablst 4 = Very Severe
Obstacli

Calculated from the question c201: In what yearydidr firm begin operations in
this country?

Question ¢c246: "I am confident that the judiciadteyn will enforce my

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

World Bank
Private Enterprise
Survey

contractual and property rights in business displufeo what degree do you agreaVorld Bank

with this statement?

Private Enterprise

1. Fully disagree, 2. Disagree in most cases, 8d Te disagree, 4. Tend to agree Survey

5. Agree in most cases, 6. Flagree

| Question c271: What is the highest level of edocatif the top manager?

1. Did not complete secondary sct

World Bank
Private Enterprise
Survey
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2. Secondary Schc

3. Vocational Training

4. Some university training

5. Graduate degree (BA, BSc etc.)
6. Post graduate degree (Ph D, Mas

Country level data

Demo branch

Geo branch

Bank Concentration
(assets)

Information sharing

Public credit registry

Private bureau

Public credit registry
coverage

Private credit bureau
coverage

Depth of Credit
Information

Number of legal
procedures

Demographic branch penetration: number of bankdiras per 1,000,000 people Beck, et al (2007)
in 2003/2004

Geographic branch penetration: number of bank vesper 10,000 sq km in
2003/2004

Assets of three largest banks as a share of afsgtscommercial banks over the
period 2002 to 2005.

Beck, et al (2007)

Beck, et al (2010)

Djankov et al.
The dummy variable equals one if an informatiorrisiggagency (public registry (2007),
. . . World Bank
or private bureau) operates in the country, zeherotise. i~ . ;
Doing Business
database
Djankov et al.
A dummy variable that equals one if a public regisiperates in the country S%Igcr)lz)éank
during the sample period, zero otherwise. o~ ) .,
Doing Business
database
Djankov et al.
A dummy variable that equals one if a private bureperates in the country S%Igcr)lz)éank
during the sample period, zero otherwise. - ) Y
Doing Business
database
The public credit registry coverage indicator repdhe number of individuals ai
firms listed in a public credit registry with cunteinformation on repayment Djankov et al

history, unpaid debts or credit outstanding. Thealber is expressed as a

percentage of the adult population. A public cregdistry is defined as a databas g(r)lzl)i_%ank
managed by the public sector, usually by the cebtmak or the superintendent of “Doing Business”
banks, that collects information on the creditwioréiss of borrowers (persons or datab%se
businesses) in the financial system and makesitadble to financial institutions.
If no public registry operates, the coverage vidu
The private credit bureau coverage indicireports the number of individuals a
firms listed by a private credit bureau with cutrgrformation on repayment
history, unpaid debts or credit outstanding. Thealper is expressed as a Djankov et al
percentage of the adult population. A private drbdreau is defined as a private 2007) )
firm or nonprofit organization that maintains aalsse on the creditworthiness o orld i3ank
borrowers (persons or businesses) in the finasgigtem and facilitates the “Doing Business”
exchange of credit information among banks andife institutions. Credit datab%se
investigative bureaus and credit reporting firmest tho not directly facilitate
information exchange among banks and other finhimg#tutions are not
considered. If no private bureau operates, therageevalue is |
An index measures the information contents of tieglitinformation. A value of
one is added to the index when a country’s infoiomaégencies have each of
these characteristics: (1) both positive credivinfation (for example, loan
amounts and pattern of on-time repayments) andtivegaformation (for .

: Djankov et al.
example, late payments, number and amount of defantl bankruptcies) are (2007)
distributed; (2) data on both firms and individbatrowers are distributed; (3) :

g . . . . World Bank
data from retailers, trade creditors, or utilitias,well as from financial “Doing Business”
institutions, are distributed; (4) more than 2 geafrhistorical data are distributed; datab%se
(5) data are collected on all loans of value akid¥eof income per capita; and (6)
laws provide for borrowers’ right to inspect theiwn data. The index ranges from
0 to 6, with higher values indicating the availapibf more credit information,
from either a public registry or a private bureauacilitate lending decisions.

Djankov et al.
Number of legal procedures for contract enforcement (2007)
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Private Credit / GDP

Log GDP per capita

Total tax rate

Creditor Rights

Voice and Accountability

Government Effectiveness

Rule of Law

Political Stability

Quality of Regulation

Control of Corruption

World Bank
“Doing Business”
databas
a measure of private credisanding to GDP
World
Logarithm of gross domestic pobgher capita in US dollar over 2002 to 2005. Development
Indicators (WDI)
Total tax rate (% of commercial pg)f (Dzjggg?v etal
The index measures the power of secured lenddrarikruptcy. A score of one is
assigned when each of the following rights of seddenders is defined in laws
and regulations: First, there are restrictionshagcreditor consent, for a debtor
to file reorganization. Second, secured creditogsable to seize their collateral
after the reorganization petition is approved. @hgecured creditors are paid first
out of the proceeds of liquidating a bankrupt fitmast, management does not
retain administration of its property pending thealution of the reorganization.
The index ranges from 0 to 4. Higher value indisateonger creditor rights.

Djankov et al.
(2007)

The indicator measures the extent to which a cgisntitizens are able to
participate in selecting their government, as aslfreedom of expression,
freedom of association, and free media. The valyear 2005 is used in this
study. Higher values mean greater political rights.

Kaufmann et al.
(2008)

The indicator measures the quality of public sexsjche quality of the civil

service and the degree of its independence froitiqgablpressures, the quality of Kaufmann et al.
policy formulation and implementation, and the dodily of the government’s (2008)
commitment to such policies. The value of year 280%sed in this study. Higher

values mean higher quality of public and civil seev

The indicator measures the extent to which agemte bonfidence in and abide b¥<aufmann et al
the rules of society, and in particular the quaditontract enforcement, the (2008)

police, and the courts, as well as the likelihobdrome and violence. The value
of year 2005 is used in this study. Higher valuesmstronger law and order.

The indicator measures the perceptions of theiliked that the government will
be destabilized or overthrown by unconstitutiomatiolent means, including
political violence and terrorism. The value of y2805 is used in this study.
Higher values mean more stable political environtmen

Kaufmann et al.
(2008)

The indicator measures the ability of the governneformulate and implement
sound policies and regulations that permit and ptermarket competition and
private-sector development. The value of year 28@Bed in this study. Higher
values mean higher quality of regulation.

Kaufmann et al.
(2008)

The indicator measures the extent to which pulbivgr is exercised for private
gain, including both petty and grand forms of cption, as well as “capture” of
the state by elites and private interests. Theevafiyear 2005 is used in this
study. Higher values indicate better control ofraption.

Kaufmann et al.
(2008)

Industrial level data

Liquidity needs

External finance
dependence

Market-to-book ratio

Compustat

It is measured by inventories over sales, whichésmedian ratio of total (Raddatz, 2006)

inventories to annual sales for US firms in the samilustry during 2002-2005.

Compustat (Rajan
and Zingales,
1998)

The fraction of capital expenditures not financethunternal funds for US firms
in the same industry during 2002-2005. It is bakedapproach of Rajan and
Zingales (1998

It is employed as a proxy of demand for loansgisaéto median ratio of (Market Compustat
value of equity plus the book value of debt)/tatsdet, for the US firms in the (Graham, et al,
same industry during the period of 2-2005 2008
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