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Abstract

This article examines the effect of the level of instituabdevelopment across the different
Brazilian states on the choice of external financing of Biazifirms. Our analysis is based
on a unique dataset, the Investment Climate Survey (IC)efNorldbank, stratified to
be representative across size; 13 federal states; and Stipdiectors. Our main results
indicate that corruption and inefficiency of the judicias®m have a negative impact on
the access to bank credit and formal sources of funds. Hadashevelopment has a pos-
itive impact on the use of the same sources. Furthermorg efféct is more severe on
smallest firms. These results suggest that low institutideeelopment can foster financial
repression, making firms rely more intensively on inforn@alrges of funds or, otherwise,
limit their investments. It also suggests that instituéibitnderdevelopment has the perverse
effect of promoting industrial concentration.

Keywords: external financing; institutional development; corruptionneficiency of the
judicial system; financial development.
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Resumo

Este artigo examina o efeito que a diferenca no desenvehtiinstitucional entre os di-
versos estados brasileiros exerce sobre as escolhaspelid@sempresas brasileiras no que
tange as suas fontes de financiamento externo. Nossaedddisia-se em um banco de da-
dos Unico - dnvestment Climate Survé§CS) do Banco Mundial - que foi extratificado para
ser representativo entre os diferentes tamanhos de erapt8ssstados da federacado e nove
setores industriais. Nossa analise indica que corupgaeficiencia do sistema judiciario
exercem efeito negativo no acesso ao crédito bancariatefdormais de financiamento.
O desenvolvimeto financeiro exerce efeito positivo sobmesmas fontes. Alem do mais,
tais efeitos sdo mais severos sobre pequenas empresasrdssiitados sugerem que baixo
desenvolvimento institucional reforca a repressao tieaa, fazendo com que as empresas
tenham que recorrer mais intensamente a fontes informamscdesos, ou de outro modo,
limitar seus investimentos. Também sugerem que baixaweksémento institucional tem

o efeito perverso de promover a concentragao industrial.
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1. Introduction

Corporate financing choices are determined by a combinafidactors that
are related to the characteristics of the firm as well as teritsronment. While
a large literature focuses on the importance of firm’s chergstics, only recently
some effort has been dedicated to understand how the emamiaffects those
choices. More recently some studies based on cross-camdtysis have been fo-
cusing on how institutional environment affect finance (d.g Porta et al. (1997,
1998); Demirglic-Kunt and Maksimovic (1996, 1998, 19¥)pth et al. (2001),
Rajan and Zingales (1998), Beck et al. (2008); and Love (RG88wever, several
factors that are country specific may also affect financiraiags, e.g., macroeco-
nomic conditions (Campello (2003) and Levy (2007) and pobduarket competi-
tion (Levy, 2007). This study focuses on how the level ofitnibnal development
across the different Brazilian states explains the chofeexternat financing of
Brazilian firms. By using a cross-state approach we elimgitiag country specific
factors, improving the assessment of the effects of irt&iital environment.

There is no universal theory explaining corporate choid¢dismancing or capi-
tal structure’ The competing theories differ in their relative emphasishanfac-
tors that could influence the choices between debt and edtliy main theories
are: 1)capital-structure irrelevancéModigliani and Miller, 1958) for which firm
value and investment decisions are independent of finaacidgconsequently the
choice between debt and equity is unimportanfli2de-off theorythe financing
choice results from the balance between the tax advantdgisbb (Modigliani
and Miller, 1963, Miller, 1977) and the costs of financialtdiss that arises with
indebtedness. The costs of financial distress can be dir@udioect. Direct costs
are those incurred during bankruptcy or reorganizatiodirétt costs are mostly
agency costs arising from the fact that common stock is edpniv to a call op-
tion on the firm’s assets, with an exercise value equal todbe ¥alue of the debt
(Black and Scholes, 1973). Due to this option nature of ggaianagers can in-
crease the value of the equity at the expenses of the debtisdlg i) increasing
risk by substituting assets (Jensen and Meckling, 19763pintracting new debt
and paying the extra money as dividends (this increasesskefrdefault, occa-
sioning a value reduction of the old debt); iii) cutting backuity-financed capital
investments; and iv) concealing problems to mask finanongdlvency and post-
pone liquidation or reorganization (e.g., liquidatingets4o generate cash). Other
indirect costs of financial distress occur when customdients and employees

1External refers to all sources of financing not generatestriaily by the firm.

2The number of contributions in this area is so large that #ayature review always bears the
risk of omitting important contributions. In view of this,eawill list the main theories and their key
articles. There are also several ways in which one couldnizgahis literature. In this short review,
we follow the approach used in Myers (2003).
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bear cost in case the firm terminates;p&cking-order(Myers, 1984, Myers and
Majluf, 1984): postulate that financing choices are consaqa of asymmetrical
information existing between corporate insiders and detsivestors. The desire
of managers to protect old stockholders interest may leairth to follow a peck-
ing order according to which firms prefer to finance their Biugents firstly with
internal funds, then with debt and, only in last case, wittv eguity issues; and
4) Agency theoryJensen and Meckling, 1976): when the interest of managels a
stockholders are not perfectly aligned, financing decsiwave a important effect
because they change managers’ incentives and their ineasand operating de-
cisions. These four approaches are mostly suited to cdiposathat are public,
non-financial firms raising capital from outside investo¥®hen we extend our
views to consider less well-established firms, we can listtla éipproach: 5¥i-
nancial repressiorfor which adverse selection and moral hazard can restnosfir
in their capacity to obtain equity or debt financing (e.gigl8z and Weiss (1981)
and Shleifer and Wolfenzon (2002)).

Overall the theory suggests that imperfections resultiomfconflict of inter-
est and informational asymmetries between corporateénsiand investors con-
strain firms in their ability or desire to access the divemeses of external financ-
ing. The magnitude of these imperfections depends on thed téhinstitutional
development. Firms that wish to obtain external funds mesalle to commit
to controlling opportunistic behavior by corporate insgleFor instance, outside
capital suppliers use credit covenants and explicit fidyaiasponsibilities to con-
strain opportunistic behavior by insiders. Institutiosabrtcomings may restrict
corporate insiders’ ability to commit to controlling oppuamistic behavior. The ef-
ficiency of the judicial system and pervasive corruptiondirectly related to the
complexity of contracts that firms can write and their enéonent. Weak judicial
system and corruption may restrict financing arrangementsdre conventional
contracts such as debt vis-a-vis equity finance. This isesalise debt provides
a higher degree of monitoring ability and enforcement byestars (Smith and
Warner, 1979) than an equity claim which provides littletpoion from expropri-
ation by managers. Also, these institutional weaknessés ffirans more likely to
use short-term debt because it provides better proteaidalit holders than long-
term debt. In the limit, pervasive corruption and ineffiggiof the judicial system
may cause firms to be credit constrained and force them t@ralyformal sources
of funds. Nonetheless, politically connected firms in a gptrenvironment may
have better access to external financing.

Institutional development also can have a differentiatiéelce on small and
large firms. For instance, small firms could suffer the mogh wie lack of finan-
cial development because large firms are able to internaiemey of the capital
allocation functions carried out by the financial systenmonfrianother hand, it is
also possible that large firms suffer the most (Beck et ab520large firms are
most likely to tax the resources of an underdeveloped fihmceilegal system,
since they are more likely than small firms to depend on thg-kenm financing
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and on larger loans. Therefore, it is possible that finamgaélopment can dispro-
portionately reduce the effects of institutional obstada the largest firms. The
access to external capital may depend on corporate instdensitting to con-
trol opportunistic behavior. When the judicial system doeswork properly, the
complexity of the contracts involved in such commitment #melr enforcement
my render this option unavailable to small firms.

Empirical evidence support the importance of the instiai environment
on corporate choices of financing: using cross-countryyaigl La Porta et al.
(1997, 1998), Demirgi¢-Kunt and Maksimovic (1996, 199899), Booth et al.
(2001), Rajan and Zingales (1998), Beck et al. (2008) ance(@003) present
evidence that the country’s legal and financial environnigiiences firm’s use
of external financing. Beck et al. (2008) point out that efgpirresults in these
papers, while consistent with the corporate finance theayg/based on narrow
evidence that does not support generalization. Their nfaontsomings are that
they 1) compare the largest firms of each country (maybe Het fepresentative);
2) consider only two sources of external funds, debt andtgguot taking into
consideration that firms may use other sources; and 3) @thiowestigate access
to external capital, they do not model the firm-level seleston that occurs when
accessing a particular source of financing.

Using a dataset composed of a large proportion of small andiumesize
firms, considering several sources of external financing, amtrolling for the
firm-level self selection, Beck et al. (2008) find that thepwdion of the firms’
investments that are funded through external financing doeslepend on insti-
tutional development. However, in underdeveloped coestiirms are less able
to obtain regular, formal debt and equity financing and,gfere, have to rely on
other sources of funds (family and friends, governmentadstment funds, credit
cards, informal money lender, etc.). In turn, the specifiofof external financing
used is predicted by institutional development. They alsd fihat large firms are
more likely to use external financing in more developed firgrsystems and that
firm size is one of the determinants of whether firms accesstaplar source.

Because of data availability, most studies on corporatécelsoof financing
and capital structure in Brazil are based on publicly tractedpanies, e.g., Barros
and Da Silveira (2007) and Procianoy and Schnorrenber@®4)2 However,
public companies are not representative of the Brazilimmenmy: they are mostly
large firms, concentrated in some few industrial sectorsthain number is too
small when compared to the economy size. Research basedgenfilams can
not provide answers about how certain factors distingtiediect small and large
firms.

This article investigates the role of institutions and simghe pattern of exter-
nal financing of Brazilian firms. We follow Beck et al. (2008¢thodology by also
considering sources of funds other than formal debt andefinance and mod-
eling the firm-level self-selection that occurs when adeogsa particular source

3See Leal and Da Silva (2007) for a more complete review ofliteisature.
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of financing. We use a cross-state approach based on thmgxiatiation across
Brazilian states in terms of corruption, inefficiency of fhdicial system and fi-
nancial development. Our analysis is based on a uniqueealatasinvestment
Climate SurveyICS) of the Worldbank. This dataset is representativesacsive
(71.9% of the sample are firms with less than 100 employe&sfederal states;
and 9 industry sectors. Such a rich dataset allow us to me@galy investigate
the effect of size on financing patterns.

In the Brazilian context, this article relates to Pinheinol&abral (1998) and
De Carvalho (2008). Pinheiro and Cabral found that the iciefficy of the judicial
system affects the amount of aggregate credit for the Baaztates. De Carvalho
found that 1) shortcomings of institutional developmeniew measured in terms
of corruption and inefficiency of the judicial system haveegative impact on
firm growth, 2) Financial development at the states leveldhpssitive effect on
growth and 3) that smallest firms are those who suffer the mviaktcorruption
and inefficiency of the judicial system and largest firms heedne that profit the
most from financial development.

Our main results indicate that corruption and inefficieniche judicial system
have a negative impact on the access to bank credit and feonates of funds.
Financial development has a positive impact on the use cfahe sources. When
these indexes are interacted with dummies for size, onenadss¢hat in terms of
corruption and inefficiency of the judicial system, smélkasns suffers the most.
These results help to explain those in De Carvalho (2008).rést of this article is
organized as follow: Section 2 presents the data and vasaBlection 3 discusses
the econometric procedures. Section 4 presents the ealpieisult. Section 5
concludes.

2. TheData

This paper is based on a unique data set created by the Wonk], Bee In-
vestment Climate Survé\CS). The ICS comprises information on 1642 Brazilian
non-financial firms with size ranging from 10 to 10.500 empley. The ICS was
based on a detailed questionnaire covering planning, l@bations, business envi-
ronment, human resources, capacity for innovation, itriuature and inspections,
financing aspects, and accounting data. The data collesigrmade by an inter-
viewer hired for this purpose. To prevent miss-reportihg, Worldbank pledged,
to the participating firms, that their answers would be keptficlential. Any in-
formation that could identify respondents was removed fioendataset.

The ICS sample was drawn to be representative across siltestiral sectors
and macro-regions. For sampling purposes, firms werefghby size accord-
ing to the following rule: micro firms have 19 employees oslesmall, between
20 and 99; medium, between 100 and 499; and large, 500 or rbeenine in-
dustrial sectors covered are food processing, textilasngats, shoes & leather,

4Before accessing the ICS we had to sign a letter pledgingaemtfality of the data.
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chemicals, machinery, electronics, auto-parts, and tiumei Table 1 describes the
sample across industries and size: micro firms comprise2d®Pthe sample;
small, 53.7%; medium, 23.2%; and large, 4.9%. One shoule thatt micro and
small firms comprise 73.9% of the sample. The sectors thahast represented
are garments (26.9%) and furniture (19.2%), and the leasésented are chemi-
cals (5.1%) and electronics (4.8%). With respect to gedygcapdistribution, the
sample was stratified across 13 of the Brazilian states: Ameg, Bahia, Cear3,
Goias, Maranhao, Minas Gerais, Mato Grosso, Paraib@nBaRio de Janeiro,
Rio Grande do Sul, Santa Catarina, and Sao Paulo. One shotddhat all the
five Brazilian macro-regions are represented. Table 2 pteske distribution of
the sample across states. As expected there is a heavy t@ticeron the states of
the southeast (Minas Gerais, 14.1%; Rio de Janeiro, 7.4&San Paulo, 21.9%)
and south regions (Parana, 11.1%; Rio Grande do Sul, 1 B6#Santa Catarina,
10.6%). The fact that the sample was stratified to be reptaemacross size and
industrial sectors and federal states minimizes conceithssample biases.

Table 1
Sample distribution across industries and size

This table describes the sample of the Investment Climatee$ufor
Brazil. Only industrial firms were included. Firms are cléiss by size
according to the number of employees (including outsogiciiMicro
firms have 19 employees or less; small, between 20 and 99umedi
between100 and 499, large, 500 or more. Numbers in bold fexze a
absolute, while the small ones represent percentages.

Industry Firm Size Total
Micro Small Medium Large

Food Processing 16 42 52 17 127
12.6 33.1 40.9 13.4| 100%

Textiles 23 42 29 12 106
21.7 39.6 27.4 11.3| 100%

Garments 85 276 73 8 442
19.2 62.4 16.5 1.8 | 100%

Shoes & Leather| 26 99 38 10 173
15.0 57.2 22.0 5.8 | 100%

Chemicals 10 52 16 6 84
11.9 61.9 19.0 7.1 | 100%

Machinery 40 84 51 8 183
21.9 45.9 27.9 4.4 | 100%

Electronics 7 56 12 4 79
8.9 70.9 15.2 5.1 | 100%

Auto-parts 15 60 14 11 130
115 46.2 33.8 8.5 | 100%

Furniture 76 170 65 4 315
24.1 54.0 20.6 1.3 | 100%
Total 298 883 381 80 1.642
18.2 53.7 23.2 4.9 100

The ICS also has information that allowed us to construdatbées charac-
terizing firms. These variables are d4ge numbers of years for which the firm
has been operating; 2mploymentnumber of employees including outsourced
ones; 3)sales total sales for the year of 2000; fyreign a dummy variable in-
dicating firms for which more than 50% of the property belotmfreigners; 5)
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immobilization firms reported the value of total and fixed assets. For eaah ye
the immobilization rate was calculated as the rate of fixedtim assets. The vari-
able immobilization corresponds to the average of the inilizaltion rate over
the years 2000 to 2002; §yowth defined as the percent growth in sales between
2000 and 2002; 7anonymous societya dummy variable indicating firms that
due to their legal status have to comply with specific ruleschiding accounting
principles and disclosure. This category includes all plyptraded companies; 8)
publicly traded a dummy variable indicating companies listed in some seock
change and subjected to CVM (Brazilian SEC) regulatiomp@rations abroad

a dummy variable indicating firms that reported some opematbroad; 10gx-
porter. a dummy variable indicating firms that export; and &tpnomic group

a dummy variable indicating firms that belong to an economaupg. Table 3
summarize these variables

Table 2
Sample distribution across brazilian federal states arel si

This table describes the sample of the Investment Climatee$uor
Brazil. Only industrial firms were included. Firms are clfisgl by size
according to the number of employees (including outsogjciMicro
firms have 19 employees or less; small, between 20 and 99;umedi
between100 and 499, large, 500 or more. Numbers in bold fexze a
absolute, while the small ones represent percentages.

State Firm Size Total
Micro  Small Medium  Large

Amazonas 0 16 6 2 24
0 66.7 25.0 8.3 100

Bahia 18 48 9 1 76
23.7 63.2 11.8 1.3 100

Ceara 15 50 18 7 90
16.7 55.6 20.0 7.8 100

Goias 23 45 12 3 83
27.7 54.2 14.5 3.6 100

Maranhao 4 15 6 0 25
16.0 60.0 24.0 0.0 100

Minas Gerais 43 120 58 11 232
18.5 51.7 25.0 4.7 100

Mato Grosso 13 16 9 0 38
34.2 42.1 23.7 0.0 100

Paraiba 11 26 9 1 47
23.4 55.3 19.1 2.1 100

Parana 29 100 48 5 182
15.9 54.9 26.4 2.7 100

Rio de Janeiro 28 71 21 1 121
23.1 58.7 17.4 0.8 100

Rio Grande do Sul 24 93 61 12 190
12.6 48.9 32.1 6.3 100

Santa Catarina 36 78 46 14 174
20.7 44.8 26.4 8.0 100

Sao Paulo 54 205 78 23 360
15.0 56.9 21.7 6.4 100
Total 298 883 381 80 1.642
18.1 53.8 23.2 4.9 100
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Bank credit All formal sources of loans, e.g., commercial banks and of-
ficial sources

Formal sources Funds from a formal credit institution, including leasing and
credit cards

Sources of

Owners All funds proceeding from stockholders, including debt

financing

Informal sources Fund not proceeding from formal sources, i.e., funds from
owners, family and friends, informal money lender, etc.

Trade credit Funds generated from the operations of the firm, i.e., leasing
and credit from clients and suppliers;

Inspection This index was obtained from the ICS. It represents the pro-
portion, by federal state, of firms that reported some infor-
mal cost related to an inspection from the labor or welfare
departments.

Government contracts| It is based on the percentage, in relation to the value of the
contract that the entrepreneur believes necessary to pay in
the form of gratification to have a contract with the govern-
mentrespected. This index corresponds to the average across
states.

Corruption

Tax issues For each state it corresponds to the ratio of firms that reported
some informal cost related to a visit from a fiscal authority
of any level (Federal, State, or City) and the number of the
firms that were visited by at least one of these authorities.

General index Corresponds to the average of the three primitive indexes
(each of the three primitive corruption indexes was scaled
in a way that its maximum value observed was ten).

Cost These indexes were extracted from Pinheiro and Cabral
(1998). They were constructed from two surveys in which

Inefficiency

Velocity entrepreneurs classified the judicial system as very good,
good, regular, bad, or very bad with respect to three

of the judicial

Criteria: justice justice, speed, and costs. For each criterion, the index corre-
sponds to the proportion of respondents that

system

General index classified the judicial system as bad or vary bad. The general
index corresponds to the average of these three indexes.

Branches to GDP Number of bank branches in the state divided by the State
GDP.

Financial

Branches to population| Number of bank branches in the state divided by its popula-
tion.

Development

Branches forecast errof The prediction error of the number of bank branches rela-
tive to the predicted number of branches, where the predic-
tion was obtained in a regression of the number of branches
against GDP, land area, and population.

Age Number of years for which the firm has been operating.

Sales Total sales for the year of 2000

Growth The percent growth in sales between 2000 and 2002

Firm size Classification based on sales in 2000 according to the following rule: micre fiad

sales below Br$ 400,000; small, between BR$ 400,000 and Br$0@@0medium be-
tween BR$ 1,200,000 and Br$ 7,623,031, and large, above B23,081.

Immobilization

Average of fixed to total assets over the years 2000 to 2002

Exporter

Dummy variable indicating firms that are exporters.

Foreign

Dummy variable indicating firms for which more than 50% of the propertyrimEdo
foreigners.

Operations abroad|

Dummy variable indicating firms that reported some operation abroad.

Economic group

Dummy variable indicating firms that belong to an economic group.

Profitability

Ratio of sales minus raw materials, energy, labor and managerial s les.

Industrial sector

Dummy variables for 9 industrial sectors: food, textiles, garmentseshad leather,
chemicals, machinery, electronics, automobiles and auto-parts, anitifa.
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Using the ICS and other publicly available data we could catagzome in-
dexes that capture the institutional development at thte st&el for each of the
13 Brazilian states in our sample (Table 3 present a sumnfatese indexes).
From the ICS, using data for 2002, we obtained three primitidexes measuring
corruption: 1)inspectiongcorruption related to inspections of the Labor and So-
cial Security Office): for each state, this index is calcedbas the ratio between
the number of firms that reported some informal cost relaieshtinspection from
the Labor or Social Security Office and the number of firms therte inspected;
2) government Contracti&€orruption in contracts with the government): based on
the percentage, in relation to the value of the contract, ttheentrepreneur be-
lieves it is necessary to pay in the form of gratification twéna contract with the
government respected. This index is computed as the avepagien in the state;
3) tax issuegcorruption in tax issues): for each state it correspondh¢oratio of
firms that reported some informal cost related to a visit feofiscal authority of
any level (Federal, State, or City) and the number of the fittmas were visited
by at least one of these authorities; andyéheral corruption indexcorresponds
to the averagkeof the three primitive indexes. The three primitive indezapture
different aspects of corruption and, consequently, caogrgain error. One would
expect their average to be a finer index.

The indexes for the inefficiency of the judicial system wecgrbwed from
Pinheiro and Cabral (1998). These indexes were constriiciedtwo surveys
in which entrepreneurs classified the judicial system oif thiates as very good,
good, regular, bad, and very bad with respect to three iiteistice velocity, and
cost For each criterion, the index corresponds to the propodfeespondents that
classified the judicial system as bad or very bad. The geimetak was computed
as the average of these three primitive indexes. Once agaiexpect that the
average of the primitive indexes represents a finer index.

As indexes of financial development we use scaled measuthe afimber of
branches of banks in the state for the year of 1996, namdbadk branches-to-
population 2) bank branches-to-GDBnd 3)branches predicted errorcalculated
as the difference between the actual number of bank brarasitethe predicted
number of branches, divided by the predicted number of trasi{the prediction
was obtained in a regression of the number of branches adaipiB, land area,
and population). The raw data used to compute the financi@lolement indexes
were obtained from the Brazilian Central Bank, Institute Applied Economic
Research (IPEA) and Brazilian Institute for Geography atadiSics (IBGE).

5To take the average, each of the three corruption primitidexes was scaled in a way that its
maximum value observed was ten.
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Table 4 reports the institutional development indexesrilesd in the last para-
graphs. Even though the rankings generated by each of timitigd indexes are
different, some patterns can be observed. The states witst werformance in
terms of corruption are Ceara, Rio de Janeiro (between thesfates with worst
performance in all rankings generated by the primitive &3, and Sao Paulo
and Parana (between the five states with worst performarteeirankings). The
states with best performance in terms of corruption are Matisso (between the
five states with best performance in all rankings), and S@atarina, Rio Grande
do Sul, Minas Gerais and Bahia (between the five states wihgdezformance in
two rankings). The states with best performance in termsiditjal system are
Rio Grande do Sul (always between the five states with bebrpeance), and
Minas Gerais, Santa Catarina and Amazonas (between thetdites svith best
performance in two rankings). Some of the states with waditjal performance
are Mato Grosso (always between the five states with wordvpeance), and
Ceara, Parana and Goias (between the five states with penfsirmance in two
rankings). Table 5 reports the correlation across inde@se can observe that
even though these indexes in blocks seek to measure the sp@esof institu-
tional development, their correlation is considerably iogide groups (near 0.5)
and generally very low across groups.
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Table4
Indexes of Institutional and Financial Development by Stat

Corruption Inefficiency of Judicial System Financial Developnent

State Inspections | Contracts Tax General | Cost | Velocity | Justice | General | Branches/| Branches/| Branches| GDP
with issues | index POP GDP forecast per

government error capita

Amazonas 0.0 12.5 17.7 4.50 0.60 0.60 0.2 0.47 5.2 1.1 -0.22 4.84
Bahia 0.29 10.6 1.9 3.44 0.49 0.82 0.46 0.59 6.2 2.1 -0.17 2.98
Ceara 0.58 16.8 20.3 7.90 0.38 1.00 0.38 0.59 5.3 2.3 -0.26 2.31
Goias 0.23 15.4 4.9 451 0.60 0.87 0.27 0.58 12.3 2.9 0.42 4.08
Maranhao 0.0 12.5 5.0 3.05 0.50 1.00 0.25 0.58 5.0 2.6 -0.21 1.67
Minas Gerais 0.25 9.9 3.0 3.28 0.39 0.87 0.23 0.50 10.9 2.0 0.12 5.36
Mato Grosso 0.0 9.0 3.4 2.17 0.67 1.00 0.33 0.67 10.9 2.4 0.42 4.40
Paraiba 0.0 12.2 4.6 2.95 0.75 0.75 0.25 0.58 5.1 2.3 -0.30 2.10
Parana 0.42 11.4 125 5.32 0.51 0.93 0.27 0.57 13.9 2.3 0.33 5.93
Rio de Janeiro 0.25 13.5 29.2 6.98 0.52 0.91 0.22 0.55 10.0 1.3 -.016 7.47
Rio Grande do Sul 0.11 8.7 1.2 2.29 0.41 0.82 0.17 0.47 14.4 2.2 0.30 6.61
Santa Catarina 0.0 14.3 2.7 3.15 0.40 0.89 0.21 0.50 16.3 2.8 0.54 5.76

Sao Paulo 0.86 11.7 12.1 7.04 0.33 0.91 0.24 0.49 14.1 1.4 -0.01 10.08
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Our endogenous variables are the proportions that the e®ofexternal cap-
ital represented in the financing for new investments in texr pf 2002. ThéCS
classified the sources of capital into 11 categories: 1yrialefunds or retained
earnings; 2) local commercial banks; 3) foreign commeiugaks; 4) leasing; 5)
official sources, i.g., official investment funds, devel@mnnbanks; 6) credit from
suppliers or clients; 7) credit cards; 8) increase in captdes of new stocks, and
credit from stockholders; 9) family and friends; 10) infahsources, e.g., infor-
mal money lender; and 11) other sources. We grouped thenexturces (items
2 to 11 above) into five categories: Bank credit encompassing all the sources
of formal loans, i.e., loans from local and foreign commalrbianks and official
sources; 2pwners representing the funds coming from stockholders eithegas
uity or debt; 3trade credit all the funds generated from the operations of the firm,
i.e., leasing and credit from clients and suppliersfofinal sourcesfunds from
a formal credit institution, i.e., credit from local and &gn commercial banks,
official sources, leasing and credit cards; anéh&)rmal sourcesall the sources
not included among the formal sources, i.e., equity, familyg friends, and other
informal sources. One should note that these five sourcegaial financing are
not mutually exclusive.

3. Econometric Analysis

Our variables of interest are the proportion of every formexternal capital
in the funding of new investments. The decision to obtairexl financing and
the choice of each particular form of financing are endogendunless this is
taken into consideration, estimates of the correlatiowbeh the proportion of a
particular source of financing and firms’ characteristicy e biased. For such
situations, Heckman’s two-step procedure is recommendethe first step we
obtain the probability of each firm using a particular sous€éinancing. From
this estimation, we obtain the non-selection hazard foh edoservation (inverse
of the Mill’s ratio). In the second stage, we estimate thepprtions with the set
of regressors being augmented with the inclusion of thesedeetion hazard. The
equation for the first step has the form

financing dummy = o+ (8 firm individual characteristics
+ vy institutional variables

+ 0 financial obstacle revealed +

while the equation for the second step has the form

financing proportion = «+ (8 firm individual characteristics
+ v Institutional variable
+ J non-selectiorhazard + €
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Table5

Correlation across state institutionaldevelopment iedex

Corruption Inefficiency of judicial system Financial development
Inspections Governmenf Tax |Genera| Cost|Velocity | Justicqd Genera| Branches {Branches| Branches
contracts issues index index POP GDP |forecast error
Government Contracts 0.21
Corruption Tax Issues 0.36 0.48*
General index 0.77*+* 0.61** 0.83***
Cost -0.60** -0.08 -0.08 | -0.38
Inefficiency of Velocity 0.31 0.13 0.01 0.21 [-0.32
judicial system Justice 0.26 0.11 -0.07 [ 0.13 | 0.06] 0.30
General Index -0.11 0.07 -0.07 | -0.79 |0.52*| 0.54* |0.68**
Branches / POP 0.20 -0.19 -0.21 | -0.05 [-0.40| 0.22 | -0.41| -0.32
Financial branches / GDP -0.28 0.18 -0.61**| -0.43 [ 0.12 0.46 | 0.21 | 0.47 0.19
development [branches forecast errpr -0.14 -0.20 -0.45 | -0.36 [-0.10] 0.25 | -0.23| -0.01 | 0.85*** 0.51
GDP per capita 0,48* -0,24 0,26 0,33 |-0,47| -0,02 | 0.42 | -0,55* | 0,75*** -0,50* 0,33

* **_ and *** indicate statistical significance levels of 18, and 1% respectively (2-tailed

)
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The institutional variables are 1) the several measureofiption, ineffi-
ciency of the judicial system and financial development, 2nthe several mea-
sures of institutional development interacted with thee gstummies fommicro,
small medium andlarge firms.

Our approach follows Beck et al. (2008), where the explawyatariables of
the second stage are the same as those of the first stage heidxteption of
the variabledinancial obstacle revealed he variable$inancial obstacle revealed
were obtained from qualitative questions in which firms was&ed to rate the
importance of 1) access to credit (e.g., collateral) ando®jscof financing (e.g.,
interest rates) to the growth and operations of the firm. Tissvars ranged from
“it is not an obstaclé(rate 0) to ‘it is a very severe obstaclérate 4).

While the institutional indexes reflect specific aspectssfitutional develop-
ment, each one of them can be related to other aspects ofdtitetional develop-
ment of the Brazilian state. As consequence, we can find@psidorelation. To
mitigate this problem, when the interest variable is antinsbnal developmentin-
dex, we include the GDP per capita of the state where the fisithaeadquarters
as control variable.

The individual characteristics of the firm used as controbirhe those that
matter for financing choices. As pointed out in Section 1,Hagtheory suggests
that the factors that constrain firms in their ability or desb access the diverse
sources of external financing are tax shields, costs of finhdistress, and imper-
fections resulting from conflict of interest and informata asymmetries between
corporate insiders and investors. Usually these chaistitsrare associated to
high business risk, with unusual growth opportunitiesamgfible assets, unique-
ness of the business, high asymmetrical information, ete @mpirical variables
commonly used as proxy for these characteristics in studi@ssing on public
companies are size, age, profitability, growth, R&D expsenselatility of earn-
ings, industrial sector, etc. Our corresponding empinealdables are age, sales,
growth in sales, immobilization and industrial sector duyrvariables. We do
not have data on i) R&D expenses, because this informatiantisnandatory in
Brazilian financial reports and ii) volatility of earningsse our dataset contains a
large set of small, privately held companies. On the othedhae control for sev-
eral characteristics that are important in a small-firm erntThis control is made
through the inclusion of dummy variables for firms 1) thatdogj to an economic
group and have foreign control: such firms may have the bgcirassociated
firms (e.g., guarantees in loans). Moreover, capital caralsed in one firm and
transferred to another one in the form of equity infusionoan from equity hold-
ers or other informal source of fund; 2) export and mantaiarafions abroad:
such firms have access to specific lines of credit, presené smphistication in
their line of products, are less subjects to informalitytieit business, etc.; 3) are
publicly traded: these firms have to comply with specific lamsl face the over-
sight from the Comissao de Valores Imobiliarios (BraziliSEC) and other capital
markets agents; and 4) are incorporated as an anonymoegsdoese firms have
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accounting standards and disclosure rules establishesviahd that are stronger
than those established for other firms.

4. Empirical Results

Tables 6 to 9b present the empirical analysis of the detemntsnof external
sources of financing for new investments of Brazilian firmabl€& 6 reports the
effects of firm’s individual characteristics only. Restirig our attention only to
statistically significant results, one can be see that:Z8) ahd growth are the only
factors that explain the use of bank credit. Large firms haggeraccess and use a
larger proportion of bank credit. The higher the growth, l#es is the proportion
of bank credit; 2) the use of formal sources is conditionedibg, growth, foreign
proprietorship and exportation. The access to formal ssumcreases with size
and is smaller for foreign firms. The proportion of formal sms increases with
size and is smaller for firms that grow fast and export; 3) foiag from owners
is influenced by age, immobilization, foreign control, ingoration as anonymous
society, exportation activity and belonging to an econognaup. Old firms and
those incorporated as anonymous society less frequerglyunsls coming from
stockholders, while firms with foreign control, that exparntd belong to an eco-
nomic group more frequently use those funds. The propodfdmancing from
owners seems to be affected only by the degree of immobdizad) the use of
informal source is less frequent for firm that are old, largd acorporated as
anonymous society, and more frequent for those that haegfocontrol, belong
to an economic group, and present high degree of immobhdizaT he proportion
of informal sources decreases with immobilization andrgdafor firms with for-
eign control; and 5) the use of trade credit is more frequenalid firms and those
with operations abroad, while the proportion of this sowfdeinds decreases with
size and growth.
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Determinants of external finance

C

arvalho, A.

Heckman two-step estimation for the mo&ebportion of financing source= « + £ firm individual characteristicst-e. In

the first step, we also included as exogenous variablesihkdéfinancial obstacle reported by the firm with respeceasc

to credit and cost of credit. Age is the number of years thesfinas been operatind.n (sales) is the natural logarithm

of sales in 2000.Profitability is defined as sales minus raw materials, energy, labor andgesal expenses divided by
sales in 2002. Growth is the percent growth in sales betw860 and 2002.Immobilizationis the average of the ratios
of fixed to total assess for the years 2000-2082blicly traded, Anonymous Society, Economic group, @rpdforeign
andOperations abroadire dummy variables indicating, respectively, publichde firms, firms that due to its incorporation
form are bound to disclosure rules whether the firm is partnoéeonomic group, exports, is controlled by foreigners and
maintains operations abroaBank creditincludes all the sources of formal loarfrmal sourcesare funds from a formal
credit institution. Ownersrepresent the funds coming from stockholders as equity amdo Informal sources are all the
sources not included among the formal sourcEade creditrepresents all the funds generated from the operationseof th
firm. All regressions include dummy variables for industegters. The t-statistics are in parentheses.

Source of external financing

Variable

Bank credit

Formal sources

Owners

Informal sources

Trade credit

Access Proportiof

nAccess Proportiof

nAccess Proportiof

NAccess Proportiof

NAccess Proportion

Obstacle revealegl: 0.00 0.03 0.09* 0.10** 0.12%**
Access to credit | (0.24) (0.88) (1.66) (2.17) (3.11)
Obstacle revealel0.09** 0.10** 0.00 0.00 -0.03
Cost of credit (2.09) (2.43) (0.04) (0.08) (0.78)
Age -0.04 -1.56 | -0.03 -0.78 [-0.13*** 158 | -0.06* 1.68 0.06* 2.48
(1.60) (1.04) [ (1.08) (0.66) | (3.05) (0.37) [ (1.66) (0.79) | (1.87) (1.27)
Ln(Sales) 0.08** 302¢ [0.10*** 2.96* -0.02 -3.11 [ -007* -3.82 | -0.03 -3.82**
(2.71)  (1.75) [ (349 (1.91) [ (0.47) (1.11) [ (1.87) (1.48) [ (1.01) (2.17)
Profitability -0.12 -9.46 -0.07 -2.15 0.02 -12.49 | 0.11 9.43 0.16 -3.29
(0.81) (1.40) [ (0.48) (0.37) [ (0.12) (0.85) [ (0.60) (0.92) [ (0.98)  (0.36)
Growth 0.03 -427* | 0.04 -3.16* -0.07 -1.35 | -0.02 -256 | -0.02 -4.14*
(1.16) (2.20) [ (141) (1.78) | 1.24 (0.39) | (0.59) (1.10) [ (0.53) (1.79)
Immobilization -0.07 3.41 -0.04 -1,99 -0.07  -27.02* | 0.36* -24.28* 0.29 12.38
(0.43)  (050) [ (0.30) (0.32) [ (0.28) (1.72) [ (1.77) (1.19) [ (1.60) (1.19)
Foreign -0.27 -3.26 | -041*  -10.9 [090*** 29.28 [0.87*** 3361* | -0.33 -4.39
(1.20) (0.31) [ (1.84) -108 | (315 (1.13) [ (3.31) (1.85) [ (1.30) (0.31)
Anonimous 0.26 3.39 0.15 2,45 | -0.56* 2227 [-052 10.87 | 0.02 -4.95
Society (I53) (0.46) | (0.89) (0.42) | (1.82) (1.03) | (1.88) (0.62) | (0.13) (0.59)
Publicly -0.04 -0.71 -0.13 1,91 0.19 13.40 0.11 -9.43 -0.07 13.34
traded (0.19) (0.08) [ (0.564) (0.24) [ (0.45) (0.49) [ (0.30) (0.40) [ (0.27) (0.99)
Operations -0.16 -8.58 | -0.05 -6.71 0.07 -0.07 | -0.03 444 10.38*** 584
Abroad (1.22) (1.46) [ (042) (1.45) [ (0.38) (0.01) [ (0.21) (0.53) [ (2.75) (0.70)
Exporter 0.08 -5.94 0.09 -7.85** 0.28* 477 0.11 2.63 0.12 -2.80
(0.81) (1.37) | (0.95) -2 (1.92) (0.41) [ (0.88) (0.39) | (1.08) (0.44)
Economic -0.10 0.61 | -0.13 -2,04 | 047%* 16.86 [048*** 992 -0.05 0.22
group (0.68) (0.10) [ (0.87) (0.37) | (2.349) (1.09) [ (2.61) (0.81) [ (0.34) (0.03)
X2 69.10 77.94 414.6 532.7 1296.6
Observation 1137 1137 1137 1137 1137
Lambda -20.94 -8.27 -15.50 -15.00 -13.69
(0.89) (0.50) (0.47) (0.63) (0.68)

* * and *** indicate statistical significance Tevels of 18, and 1% respectively.

Tables 7 and 8 assess the effect of corruption at the stazkdawexternal fi-
nancing. The several indexes of corruption present 1) ativegand statistically
significant effect on the access to bank credit (three oubwif indexes are statis-
tically significant), formal sources (all four indexes atatistically significance)
and trade credit (two out of four indexes are statisticaliygicant) and 2) a pos-
itive and statistically significant effect on the proportiof informal sources and

trade credit.
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When the corruption indexes are interacted with the sizéeffitms we ob-
serve that 1) the negative effect of corruption on the actebank credit, formal
sources and trade credit is more frequently felt by micralsemd medium firms.
Moreover the magnitude of the effect tends to be greater foraand small firms.
Corruption never presents statistically significant infaclarge firms; and 2) the
positive effect of corruption on the proportion of tradedites felt by all size of
firms. There is not a clear pattern on how corruption diffdyesifects the propor-
tion of informal sources for small and large firms.

Overall, corruption seems to have a negative effect on tbessdo bank credit,
formal sources and trade credit, and this effect seems todoe severe on small-
est firms. Corruption also seems to cause firms to use a higbgoiion of trade
credit and informal sources, even though one can not digshgvhether this ef-
fect is affected by the size of the firm.

Table7

Effects of Institutional Development on External Financgefruption

Heckman two-step estimation for the moéebportion of financing source= «« + g firm individual characteristicst-e. In

the first step, we also included as exogenous variablesthkdéfinancial obstacle reported by the firm with respeceasc

to credit and cost of credit. Age is the number of years thesfinas been operatind.n (sales) is the natural logarithm

of sales in 2000.Profitability is defined as sales minus raw materials, energy, labor andgesal expenses divided by
sales in 2002. Growth is the percent growth in sales betw860 and 2002.Immobilizationis the average of the ratios
of fixed to total assess for the years 2000-2082blicly traded, Anonymous Society, Economic group, @rpdforeign
andOperations abroadire dummy variables indicating, respectively, publichde firms, firms that due to its incorporation
form are bound to disclosure rules whether the firm is partnoéeonomic group, exports, is controlled by foreigners and
maintains operations abroaBank creditincludes all the sources of formal loarfrmal sourcesare funds from a formal
credit institution. Ownersrepresent the funds coming from stockholders as equity amso Informal sources are all the
sources not included among the formal sourcEade creditrepresents all the funds generated from the operationseof th
firm. All regressions include dummy variables for industegters. The t-statistics are in parentheses.

Source of external financing

Variable Bank credit Formal sources Owners Informal sources Trade credit
Access Proportion Access ProportiopAccess ProportiopAccess Proportion Access — Proportion
Inspections|-0.52*** -3.02 [-0.51*** -3.08 -0.16 7.08 -0.25 11.3 -0.31 37.2F**
(293) (0.27) | (2.89) (0.35) | (0.59) (0.35) | (1.08) (0.78) | (1.61) (3.50)
% 80.9 86.8 396.1 515.4 1403.0
Observatior) 1137 1137 1137 1137 1137
Lambda -16.7 -6.8 -16.6 -19.8 -15.9
(0.68) (0.40) (0.49) 0.78) (0.83)
Government -2.97 58.1 -3.80* 2.10 0.98 -73.2 2.30 74.7 |-6.00*** 85.4
Contracts | (1.62) _ (0.71) | (2.07)  (0.03) | (0.35) (0.41) | (0.97) (0.53) | (2.91) (0.67)
% 75.5 83.0 409.3 588.1 1039.7
Observatior) 1137 1137 1137 1137 1137
Lambda -18.2 -7.6 -15.2 -16.4 -14.6
(0.80) 0.47) (0.45) (0.65) 0.79)
Tax issues | -1.27** 455% |-1.33*** 30.6 0.74 2.85 0.36 64.7% -0.84 66.6**
(249) (1.68) | (2650 (1.32) | (0.99) (0.06) | (057) (1.94) | (1.50) (2.30)
X2 87.1 91.3 393.9 5175 1378.9
Observatior) 1137 1137 1137 1137 1137
Lambda -14.5 -5.2 -16.5 -21.4 -11.5
(0.66) 0.33) (0.48) (0.86) (0.62)
General -7.70%** 99.5 |[-8.12*** 47.0 1.18 73.6 0.00 3884** | -6.38** 443.0%**
@25)  (067) | 343) (0.39) [(032) (0.23) | (0.00) (2.04) | (2.39) 2.93)
X2 86.7 92.7 393 516 1328
observation| 1137 1137 1137 1137 1137
Lambda -15.2 -5.7 -16.0 -21.3 -0.60
0.67) (0.35) 0.47) (0.86) (T.14)
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Table8
Effects of institutional development on external financingorruption and size

Heckman two-step estimation for the moéebportion of financing source= « + (3 + X (interaction between state index and
firm size)+-e. In the first step, we also included as exogenous variabketettel of financial obstacle reported by the firm with
respect access to credit and cost of credit. The controisle@umber of years the firms has been operating; the nétgaaithm

of sales in 2000; profitability defined as sales minus raw riese energy, labor and managerial expenses divided kg §a2002;
the growth in sales between 2000 and 2002; the immobilizatifined the average of the ratios of fixed to total assesséor t
years 2000-2002; dummy variables indicating, respegtiyeiblicly trade firms, firms that due to its incorporationfoare bound
to disclosure rules whether the firm is part of an economiazigrexports, is controlled by foreigners and maintains apens
abroad Micro firms have 19 employees or lessnall between 20 and 99nedium between 100 and 499; atatge, 500 or more.
Bank creditincludes all the sources of formal loarfrmal sourcesare funds from a formal credit institutio®wnersrepresent
the funds coming from stockholders as equity or lodnfarmal sourcesre all the sources not included among the formal sources.
Trade credit represents all the funds generated from thebpes of the firm. All regressions include dummy variati@sndustry
sectors and the GDP per capita of the state where the firmasedc We report only the coefficient associated to the intena
between the institutional variable and firm size. Thesefimefits were multiplied by 100. The z-statistics are in péneses.

Variable Bank credit Formal sources Owners Informal sources Trade credit
Access Proportion Access ProportiopAccess ProportiopAccess Proportion Access — Proportion
Inspections
X micro -0.71%* -6.04 | -0.70** -10.3 -0.00 9.85 0.17 5.36 -0.43 4.31%*
(2.31)  (0.32) | (230)  (0.66) | (0.00) (0.37) | (0.49) (0.30) | (1.32) (2.52)
X Small -0.47%* -1.41 | -0.48** 0.57 -0.19 8.68 -0.37 6.71 -0.26 37.8*%*
(2.45)  (0.13) | (252) (0.06) | (0.62) (0.43) | (1.46) (0.42) | (1.21) (3.27)
X Medium -0.49** -5.16 -0.39 -7.93 | -0.22 14.0 -0.17 13.1 -0.38 30.0**
(217)  (0.41) | (1.71) (0.87) | (0.62) (0.63) | (0.57) (0.80) (1.47) (2.20)
X Large -0.25 -5.73 -0.27 -2.33 | -1.89  -130.7 | -2.03 -53.1 0.20 35.3*
(0.68)  (0.38) | (0.73) (0.17) | (1.74) (0.96) | (1.82) (0.41) | (0.51) (1.79)
X2 819 89.2 486.9 695.1 1294.0
Observation 1137 1137 1137 1137 1137
Lambda -17.1 -5.9 -8.3 -15.9 -17.8
(0.69) (0.34) (0.25) (0.64) (0.93)
Government Contracfs
X micro -5.21%%* 75.3 |-5.45%** 3.58 0.31 164.8 | 3.04 130.2 | -5.64*** 157.4
(2.73)  (0.60) | (2.88)  (0.04) | (0.11) (0.89) | (1.26) (0.83) | (2.75) (1.18)
X Small -2.21 20.1 -2.55 -17.3 0.24 90.7 1.95 60.5 -4.49%* 72.3
(1.34)  (0.27) | (1.55) (0.26) | (0.09) (0.56) | (0.89) (0.44) | (2.46) (0.63)
X medium -1.15 12.6 -1.30 -36.3 1.06 -7.18 2.22 3.08 -4.04%* -6.13
(0.67)  (0.18) | (0.76)  (0.57) | (0.40) (0.04) | (0.97) (0.02) | (2.13) (0.06)
Xlarge 2.02 -47.3 1.90 -32.9 | -2.09 -91.0 | -1.80 21.0 -0.65 2.75
(0.92) (0.54) | (0.87) (0.43) | (0.58) (0.44) | (0.54) (0.11) | (0.28) (0.02)
x> 86.5 94.2 414.8 713.8 892.5
Observation 1137 1137 1137 1137 1137
Lambda -22.9 -9.0 -18.2 -24.66 -16.9
(0.92) (0.52) (0.52) (0.91) (0.90)
X micro -2.81%** 99.2 -2.31%* 45.2 1.58 -79.0 |2.25** 46.2 -0.40 -58.9
(2.67)  (1.53) | (2.34) (0.93) | (1.14) (0.84) | (217) (0.73) (0.42) (1.37)
X Small -0.92 44.1* -1.03* 313 1.05 13.2 0.26 61.0* -0.65 59.0%
(1.60) (1.67) | (1.80) (1.31) | (1.25) (0.23) | (0.37) (1.70) | (1.02) (1.81)
X medium -1.35% 40.9 -1.41* 229 -0.54 14.9 -1.04 68.0 -1.71* 75.7
(1.66)  (1.07) | (1.74)  (0.68) | (0.40) (0.19) | (0.86) (0.94) (1.78) (1.45)
Xlarge 0.20 -38.1 -0.14 478 |-6.22* 110.8 |-7.10* 165.2 |0.60191.7%
(0.10)  (0.55) | (0.07)  (0.07) | (1.65) (0.44) |(1.93) (0.71) | (0.29) (1.80)
x> 92.4 92.8 521.5 765.5 1549.3
Observation 1137 1137 1137 1137 1137
Lambda -15.7 -5.3 -21.3 -21.9 -13.4
(0.70) (0.33) (0.60) (0.87) (0.73)
General
X micro -12.6*** 1759 |[-12.2%** 57.2 2.16 224.1 4.32 358.8 -7.09%* 519.6***
(377) (067) | (372 (0.29) | (0.44) (0.65) | (1.11) (1.59) | (2.02) (2.72)
X small -6.91%** 95.0 |-7.16%** 55.2 0.73 228.2 | -042 3235* -5.39%* 429 7%**
(2.88)  (0.66) | (3.00) (0.47) | (0.20) (0.81) | (0.14) (1.76) | (2.01) (2.82)
X medium -6.04%* 69.2 -5.69** -4.87 -0.19 140.6 | -0.91 303.4 -6.04%* 327.1*
(2.24)  (0.49) | (2.11)  (0.04) | (0.04) (0.48) | (0.25) (1.40) (1.97) (1.94)
Xlarge -0.76 -39.0 -0.97 9.86 -12.1 -65.8 |-146* 369.5 0.96 435.7%
(0.18)  (0.25) | (0.23)  (0.07) | (1.47) (0.10) | (1.83) (0.61) | (0.21) (1.93)
X2 9211 96.94 504.2 772.7 1157.3
Observation 1137 1137 1137 1137 1137
Lambda -17.3 -5.9 -14.83 -21.8 -14.3
(0.72) (0.36) (0.43) (0.87) (0.78)
* ** “and *** indicate stafistical significance levels of 18, and 1% respectively.
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Tables 9 and 10 present the effect of the inefficiency of théjal system on
the external financing of Brazilian firms. The effect is samilo that of corruption
on the access to bank credit, formal sources and trade cedldihe coefficients
are negative. However the results are not statisticallgitant for all indexes.
Only the general and justice indexes present statistigaifgiance. Judicial inef-
ficiency also seems to make firms rely more intensively on$drmm owners and
informal sources: the general and cost indexes presetistalt significance on
the access to such sources. Finally the only external sadifaeancing of which
the proportion is affected by judicial inefficiency is tradedit: the indexes ve-
locity and justice present positive sign that is statidtycsignificant (the general
index is also marginally significant).

When the indexes of the inefficiency of the judicial systemiateracted with
size (Table 10), one can see that smallest firms suffer theimtesms of access to
bank credit and formal sources. The sign of the interactidtts micro and small
dummies are always negative, even though only the critdrjastice and cost
present statistical significance. Apparently medium angeldirms do not suffer
this negative impact (in some cases the coefficient is evsitiyp®and statistically
significant for these firms). Judicial inefficiency makes Brfiams relay more
intensively on funds coming from owners and informal sostten large firms.

Overall, the effect of the inefficiency of the judicial systés very similar to
that of corruption: negative effect on the access to banticfermal sources and
trade credit. This effect seems to be more severe on sméttast It also seems
to cause firms to rely more on funds from owners and informates. This last
effect is stronger on smallest firms.
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Effects of institutional development on external financeefficiency of judicial system

Heckman two-step estimation for the mo&ebportion of financing source= « + 3 4 X (interaction between state
index and firm size}-¢. In the first step, we also included as exogenous variabtdewel of financial obstacle reported
by the firm with respect access to credit and cost of credie ddntrols are: the number of years the firms has been
operating; the natural logarithm of sales in 2000; proflighilefined as sales minus raw materials, energy, labor and
managerial expenses divided by sales in 2002; the growtlés $etween 2000 and 2002; the immobilization defined
the average of the ratios of fixed to total assess for the y2@06-2002; dummy variables indicating, respectively,
publicly trade firms, firms that due to its incorporation foane bound to disclosure rules whether the firm is part of an
economic group, exports, is controlled by foreigners anthtais operations abroat¥icro firms have 19 employees

or less;small between 20 and 99nedium between 100 and 499; atatge, 500 or moreBank creditincludes all the
sources of formal loangormal sourcesare funds from a formal credit institutio@wnersrepresent the funds coming
from stockholders as equity or loariaformal sourcesre all the sources not included among the formal sourcesleTr
credit represents all the funds generated from the opesatibthe firm. All regressions include dummy variables for
industry sectors and the GDP per capita of the state wheffertinés located. We report only the coefficient associated
to the interaction between the institutional variable amoh fsize. These coefficients were multiplied by 100. The
z-statistics are in parentheses.

Variable Bank credit Formal sources Owners Informal sources Trade credit
Access ProportiopAccess ProportionAccess ProportionAccess ProportiopAccess Proportion
Costs -0.41 16.04 | -0.44 -4.39 | 1.57%* 30.82 |1.62***  36.90 | -0.51 -1.47
(0.83) (0.73) | (0.90) (0.22) | (2.14) (0.48) | (2.65) (0.79) | (0.91)  (0.05)
X2 71.8 78.7 581.8 798.7 1212.9
Observatio 1137 1137 1137 1137 1137
Lambda -20.6 -9.0 -11.9 -19.8 -15.8
(0.89) (0.55) (0.34) (0.75) (0.83)
Velocity -0.26 -10.65 | -0.69 6.79 1.56 63.88 0.19 30.32 | -1.14  68.22*
(0.40) (0.39) | (1.07) (0.26) | (1.55) (0.89) | (0.24)  (0.74) | (1.56)  (1.70)
% 70.7 79.2 666.5 556.9 909.3
Observatio 1137 1137 1137 1137 1137
Lambda -20.4 -8.5 -34.4 -19.6 -13.6
(0.87) (0.52) (0.96) (0.79) (0.71)
Justice |[-1.44** -39.56 |-1.53** -33.80 0.92 -18.55 | 0.71 -25.1 | -0.81  69.89*
(211) (1.08) | (2.24) (1.10) | (0.93) (0.29) | (0.84) (0.56) | (1.06)  (1.86)
x2 78.1 84.5 452.2 586.3 1225.2
Observatio 1137 1137 1137 1137 1137
Lambda -17.5 -7.1 -12.9 -17.2 -14.9
(0.73) (0.42) (0.39) (0.71) (0.77)
General | -1.72*  -11.99 |-219** -18.99 |4.04*** 7758 | 2.99** 50.0 -2.04% 94.81
(1.69) (0.25) | (2.16) (0.44) | (2.65) (0.56) | (2.31) (0.56) | (1.78) (L.61)
x> 73.4 82.5 972.9 1112.2 802.3
Observatio 1137 1137 1137 1137 1137
Lambda -21.1 -9.9 -15.0 -21.4 -12.4
(0.90) (0.60) (0.45) (0.85) (0.66)
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Effects of institutional development on external financeaefficiency of judicial system and size

Heckman two-step estimation for the moékebportion of financing source= o + (3 firm individual characteristicst~
Institutional factors+e. In the first step, we also included as exogenous variabéefetel of financial obstacle reported by
the firm with respect access to credit and cost of credjeis the number of years the firms has been operatimgsales)

is the natural logarithm of sales in 20@2rofitability is defined as sales minus raw materials, energy, labor andgesal
expenses divided by sales in 200Browthis the percent growth in sales between 2000 and 2@®2nobilizationis the
average of the ratios of fixed to total assess for the year8-2002.Publicly traded, Anonymous Society, Economic group,
exporter, ForeignandOperations abroadire dummy variables indicating, respectively, publichde firms, firms that due
to its incorporation form are bound to disclosure rules \weethe firm is part of an economic group, exports, is corgcll
by foreigners and maintains operations abroBenk creditincludes all the sources of formal loans. Formal sources are
funds from a formal credit institutionOwnersrepresent the funds coming from stockholders as equityansidnformal
sourcesare all the sources not included among the formal sour€ezde creditrepresents all the funds generated from
the operations of the firm. All regressions include dummyiakdes for industry sectors and the GDP per capita of the
state where the firm is located. We report only the coefficéssbciated to the institutional variable. The z-stagsi® in
parentheses.

Source of external financing
Variable Bank credit Formal sources Owners Informal sources Trade credit
Access Proportiop Access ProportiopAccess ProportionAccess ProportiopAccess — Proportion
General
X micro -0.94 -20.95 | -0.90 -22.62 | 1.58 62.69 | 1.76* 14.88 | -0.81 48.45
(150) (0.64) | (1.44) (0.81) |(1.39) (0.86) | (1.82) (0.24) | (1.20) (1.24)
X small -0.39 -31.24 0.02 -26.49 | 1.44 45.24 1.37 5.52 -0.48 27.30
0.66) (1.18) | (0.81) (1.10) |(1.29) (0.62) | (1.45) (0.09) | (0.76) (0.76)
X medium | -0.19 -28.44 ] 010*  -2759 | 153 30.25 | 1.35 -2.26 | -0.48 12.22
(0.32) (1.09) (2.34) (1.15) [ (1.34) (0.40) | (1.40) (0.04) |(0.74) (0.34)
Xlarge 0.53 -39.23 -0.35 -25.52 | 0.81 10.43 0.43 6.83 0.19 14.23
(0.76) (1.32) | (0.60) (0.95) [(0.64) (0.14) | (0.39) (0.11) | (0.27) (0.36)
X2 81.9 90.0 646.6 1011.9 945.1
Observatio 1137 1137 1137 1137 1137
Lambda -25.3 -9.5 -16.0 -25.6 -16.9
(1.00) (0.55) (0.46) 0.97) (0.88)
Costs
X micro -0.86* 7.36 -0.80 -10.01 |1.41** 51.31 |1.83*** 27.84 | -0.72 14.80
(1.73)  (0.27) | (1.62) (0.44) | (1.88) (0.84) | (2.95) (0.54) | (1.31) (0.47)
X small -0.22 -4.69 -0.16 -15.07 |1.24**  30.69 | 1.39** 17.65 | -0.35 -6.90
(051) (0.24) | (0.37) (0.84) |(1.77) (051) | (2.38)  (0.37) | (0.70) (0.25)
X medium 0.04 2.36 0.09 -11.74 |1.34**  16.84 | 1.32** 8.51 -0.39 -21.46
(0.09) (0.12) (0.19) (0.64) | (1.80) (0.26) | (2.08) (0.17) | (0.75) (0.74)
Xlarge 0.96 -6.90 1.10* -5.89 0.73 -5.59 0.48 12.93 | 0.31 -18.00
(1.52) (0.24) (1.73) (0.24) | (0.76) (0.10) | (0.55) (0.27) | (0.47) (0.51)
X2 81.6 89.5 602.2 984.4 1034.2
Observatio 1137 1137 1137 1137 1137
Lambda -23.5 -9.0 -14.2 -25.58 -16.5
(0.92) 0.52) (0.40) 0.93) (0.86)
Velocity
X micro -0.31 -12.34 -0.32 -5.23 0.35 49.29 0.29 13.97 | -0.38 30.62
(0.81) (0.68) | (0.84) (0.32) | (0.58) (1.49) | (0.59) (0.48) | (0.92) (1.23)
X small 0.01 -18.47 -0.00 -7.37 0.27 39.42 0.06 8.56 -0.19 18.08
(0.03) (1.15) | (0.00) (0.50) | (0.47) (1.21) | (0.13) (0.31) | (0.50) (0.79)
X medium 0.10 -17.65 0.10 -9.14 0.33 26.59 0.07 2.88 -0.17 8.15
(0.28) (1.09) | (0.29) (0.62) | (0.56) (0.81) | (0.15)  (0.10) | (0.44) (0.36)
Xlarge 0.50 -24.25 0.54 -8.38 0.13 15.15 -0.50 8.42 0.24 8.79
(122) (1.25) | 1.31) (0.50) | (0.20) (0.37) | (0.84) (0.22) | (0.56) (0.36)
X2 80.7 88.5 503.5 721.94 985.9
Observatiol 1137 1137 1137 1137 1137
Lambda -25.1 -8.8 -20.6 -26.3 -17.5
(0.98) (0.51) (0.61) (1.01) (0.90)
Justice
X micro -2.13**  -30.64 [-211*** -30.70 | 0.93  29.68 | 1.25 -16.48 | -1.19 102.43
(279) (058 | (278) (0.73) | (0.86) (0.43) | (1.36)  (0.32) | (1.41) (0.92)
X' small -1.06* -44.56 -1.04 -35.22 | 0.60 -15.37 0.54 -37.76 | -0.51 53.28
(1.65) (1.37) | (1.63) (1.30) | (0.63) (0.25) | (0.67) (0.83) | (0.72) (0.88)
X medium -0.70 -41.62 -0.64 -40.99 | 0.81 -26.85 0.56 -39.84 | -0.64 45.66
(0.98) (1.33) | (0.90) (1.53) | (0.73) (0.38) | (0.59) (0.76) | (0.79) (1.27)
Xlarge 0.73 -66.32 0.88 -39.72 | -1.04  -83.10 | -1.68 -40.24 | 0.64 125.9*
(0.72)  (1.70) | (0.87) (1.14) |(0.59) (0.71) | (1.02)  (0.36) | (0.59) (1.74)
X2 87.0 93.1 503.9 765.3 1043.5
Observatio 1137 1137 1137 1137 1137
Lambda -21.9 -8.0 -16.8 -23.6 -17.8
(0.86) (0.46) (0.49) (0.92) (0.91)
* %% "and *~ indicate statistical significance levels of 18, and 1% respectively.
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The effect of financial development on external financindg(@s 11 and 12) is
a clear picture: financial development increases the atodsmk credit and for-
mal sources of funds: all the three indexes present positiyethat is statistically
significant at the one percent level. However, there is necefhn the proportion
in which these sources contributes to the financing of imuests. Financial de-
velopment does not present any effect on the recourse toretnads, informal
sources or trade credit. However, it reduces the propoatiarformal sources and

trade credit.

Table 11

Effects of institutional development on external financeraRcial development

Heckman two-step estimation for the mogkebportion of financing source= « + 3 firm individual characteristicst -y Institu-
tional factors—+e. In the first step, we also included as exogenous variabéetete! of financial obstacle reported by the firm with
respect access to credit and cost of crediifeis the number of years the firms has been operatingsales)s the natural logarithm

of sales in 2002 Profitability is defined as sales minus raw materials, energy, labor andgedal expenses divided by sales in
2000. Growthis the percent growth in sales between 2000 and 20®2nobilizationis the average of the ratios of fixed to total
assess for the years 2000-20Rublicly traded, Anonymous Society, Economic group, egpdforeignand Operations abroad
are dummy variables indicating, respectively, publichde firms, firms that due to its incorporation form are boundisclosure
rules whether the firm is part of an economic group, expostsontrolled by foreigners and maintains operations abr&shk
credit includes all the sources of formal loans. Formal sourcediargs from a formal credit institutionOwnersrepresent the
funds coming from stockholders as equity or loafformal sourcesare all the sources not included among the formal sources.
Trade creditrepresents all the funds generated from the operation®dirth. All regressions include dummy variables for industry
sectors and the GDP per capita of the state where the firmaseldc We report only the coefficient associated to the intitital
variable. The z-statistics are in parentheses.

Source of external financing

Variable Bank credit Formal sources Owners Informal sources Trade credit
Access ProportiohAccess ProportiopAccess ProportiopAccess ProportiopAccess Proportion

Branches-TO-GDP |0.40*** -4.72 | 0.34%** -2.91 0.02 -1.12 0.09 -9.92 0.02 -20.83***

(3.67) (0.61) | (3.16) (0.53) [ (0.14) (0.13) | (0.68) (1.36) | (0.19) (3.43)
x> 90.0 91.7 400.6 578.3 1415.4
Observation 1137 1137 1137 1137 1137
Lambda -15.7 -5.25 -15.9 -23.9 -14.9
0.67) 0.32) (0.47) (0.93) (0.78)

Branches-TO-POP | 0.07*** -0.34 | 0.06*** -0.08 -0.01 -0.90 0.00 -1.82* 0.01 -3.45***

(4.46) (0.27) | (4.08) (0.09) [ (0.62) (0.61) | (0.35) (1.69) | (1.12) (3.86)
x> 95.8 97.4 169.3 520.2 1447.8
observation 1137 1137 1137 1137 1137
Lambda -15.1 -4.82 -27.6 -27.1 -135
(0.63) (0.29) (1.07) (1.04) 0.72)

Branches Fore-Cast errgd.71***  -6.43 |0.63***  -3.26 0.35 -2.47 0.17  -20.5* 0.21 -33.9%**

4.41) (0.49) | (3.96) (0.36) | (0.15) (0.18) | (0.87) (1.78) | (1.18) (3.74)
X 96.1 97.1 398 510 1382
Observation 1137 1137 1137 1137 1137
Lambda -15.3 -4.96 -16.4 -25.6 -14.8
(0.65) (0.30) (0.48) (0.99) (0.78)

* ¥ "and ¥ indicate stafistical signiticance levels of
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Table 12
Effects of institutional development on external financeraRcial development

Heckman two-step estimation for the mo&ebportion of financing source= « + (3 firm individual characteristicst-y Institutional
factors+e. In the first step, we also included as exogenous variabkeketie! of financial obstacle reported by the firm with respect
access to credit and cost of credigeis the number of years the firms has been operatingsales)s the natural logarithm of sales
in 2002. Profitability is defined as sales minus raw materials, energy, labor andgeaal expenses divided by sales in 208@wth

is the percent growth in sales between 2000 and 206hobilizationis the average of the ratios of fixed to total assess for thesyea
2000-2002. Publicly traded, Anonymous Society, Economic group, @rpdforeignand Operations abroadare dummy variables
indicating, respectively, publicly trade firms, firms thatecto its incorporation form are bound to disclosure rulestiver the firm is
part of an economic group, exports, is controlled by foreigrand maintains operations abro8dnk creditincludes all the sources
of formal loans. Formal sources are funds from a formal ¢nedtitution. Ownersrepresent the funds coming from stockholders
as equity or loansinformal sourcesare all the sources not included among the formal sourtesle creditrepresents all the funds
generated from the operations of the firm. All regressiookigie dummy variables for industry sectors and the GDP patacaf the
state where the firm is located. We report only the coeffi@ssociated to the institutional variable. The z-stassii® in parentheses.
Source of external financing

Variable Bank credit Formal sources Owners Informal sources Trade credit
Access ProportionAccess ProportiopAccess ProportiopAccess ProportiopAccess  Proportion

Branches-to-GDP

X micro 0.16 -5.30 0.12 -3.64 -0.01 10.62 0.11 -5.52 -0.08 -11.15*
(146)  (1.02) | (1.16) (0.82) | (0.08) (1.15) | (0.85) (0.66) | (0.69)  (1.68)
X small 0.32%** -7.70 [0.29***  -4.65 -0.01 2.47 0.08 -9.55 0.01 -16.49***
(3.25)  (1.09) | (2.99) (0.91) | (0.08) (0.30) | (0.68) (1.28) | (0.13) _ (2.95)
X medium 0.37*** -6.37 [0.35*** -4.45 0.07 -2.89 0.12 -12.49 | 0.03 -20.16***
(365)  (0.82) | (3.45) (0.80) | (0.48) (0.32) | (0.95) (1.53) | (0.28) _ (3.63)
Xlarge 0.55%** -8.26 [0.55***  -3.50 -0.03 -10.68 | -0.08  -11.63 | 0.19 -17.45***
(423) (0.80) | (4.21) (0.47) | (0.18) (0.93) | (0.19) (1.08) | (1.46)  (2.58)
X2 101.6 106.3 366.2 614.6 1073.4
Observation 1137 1137 1137 1137 1137
Lambda -18.6 -5.9 -19.7 -32.9 -15.0
(0.73) (0.34) (0.57) (1.17) (0.79)
Branches-to-population|
X micro 0.03** -0.53 0.03** -0.28 -0.00 1.45 0.01 -1.31 0.00 -2.62***
(2.23)  (057) | (2.05) (0.39) | (0.35) (1.02) | (0.73) (1.06) | (0.26)  (2.62)
X small 0.05*** -0.82 [0.05***  -0.33 |-0.01 0.37 0.00 -1.51 0.01  -3.10***
(401) (0.68) | (3.84) (0.39) | (0.54) (0.31) [(0.16) (1.51) | (1.24)  (357)
X medium 0.06****  0.57 |0.06***  -0.31 -0.00 -0.17 0.00 -1.57 0.01  -3.53***
(4.02)  (0.46) | (3.97) (0.35) |[(0.21) (0.15) | (0.37) (L.44) | (1.11)  (4.09)
X large 0.07*** 0.67 0.07** -0.04 -0.03 -1.43 | -0.02 -0.99 |0.04**  -3.03***
(4.04)  (0.44) | (4.03) (0.04) [(0.98) (0.72) [(0.91) (0.54) | (2.19) (2.69)
% 99.7 104.1 405.6 631.2 1554.8
Observation 1137 1137 1137 1137 1137
Lambda -17.4 -5.3 -18.1 -32.1 -12.4
(0.68) (0.30) (0.52) (1.16) (0.67)
Branches Fore-Cast errjor
X micro 0.33 -6.52 -0.11 -6.54 | -0.04 85.8** -0.32 14.4 -0.28 -27.3
(0.09) (0.36) | (0.30) (0.37) | (0.08) (2.64) | (0.72) (0.54) | (0.70)  (L.27)
X small 0.81*** -21.0 [0.74***  -141 -0.10 -19.2 0.28 -30.8** 0.35  -37.5%**
(3.88) (1.27) | (356) (1.19) [(0.33) (1.06) | (1.10) (1.97) | (1.51) (2.85)
X medium 0.76%** 3.53 0.71%* 2.24 0.40 -16.9 0.42 -22.6 0.03  -453%**
(265)  (0.21) | (247) (0.18) | (0.95) (0.63) | (1.12) (0.94) | (0.09)  (2.92)
Xlarge 1.26** -0.51 1.33** 12.4 0.19 -76.8 0.03 -42.7 0.83 -23.1
(231)  (0.02) | (2.37) (0.62) | (0.22) (1.40) | (0.04) (0.77) | (1.650) _ (0.81)
X2 103.8 106.37 375 482.6 1420
observation 1137 1137 1137 1137 1137
Lambda -19.8 -20.38 -29.8 -30.7 -13.6
(0.79) (1.01) (0.86) (1.09) (0.72)

* ** —and *** indicate stafistical significance levels of 18, and 1% respecfively.
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There is also a clear picture on how financial developmeférdintly affects
small and large firms: it improves the access to bank creditfarmal sources
for all sizes of firms. However, the effect is monotonic: &rfiyms benefit the
most. Financial development has no effect on the propodidhese sources of
financing for any size of firm. The effect of financial develagrhon reducing the
proportion of trade credit is more pronounced for small ardlimm firm than it is
for micro and large ones.

5. Conclusions

This article investigates how institutional developmentte state level can
explain how Brazilian firms choose the external sources ahfimg for their new
investments. It uses a cross-state approach based on gtie@xiariation across
Brazilian states in terms of corruption, inefficiency of fhdicial system and fi-
nancial development. Differently from traditional stuslien capital structure, we
consider sources of funds other than formal debt and equignfie. We also
model the firm-level self-selection that occurs when adngss particular source
of financing.

Our results are based on a unique datasetntrestment Climate Survé\CS)
of the Worldbank. This dataset was stratified to be represieatacross size
(71.9% of the sample are firms with less than 100 employe&sfederal states;
and 9 industry sectors. By using such unique dataset we ibzdatest how in-
stitutional development affects the use of the distinctsesiof external financing
and how it differently affects small and large firms. This idyopossible because
out dataset is representative across size. This fills a geguise most studies on
Brazilian corporate finance are based on datasets corgaimstly medium and
large firms.

With respect to the effects of firm’s individual charactgcs on the external fi-
nancing we found that 1) the use of bank credit is affecteyd loykize and growth;
2) the use of formal sources is conditioned by size, grovatteifin proprietorship
and exportation activity; 3) financing by owners is influethd® age, immobi-
lization, foreign control, form of incorporation, expditan activity and economic
group. The proportion of financing from owners seems to becégtl only by the
degree of immobilization; 4) the use of informal source Bslé&equent for firm
that are old, large and incorporated as anonymous sociedymare frequent for
those that have foreign control, belong to an economic grang present high
degree of immobilization. The proportion of informal soesaecreases with im-
mobilization and is larger for firms with foreign control; &b) the use of trade
credit is more frequent for old firms and those with operatiabroad, while the
proportion of this source of funds decreases with size aod/ty.

Considering the effect of institutional development on éxéernal financing,
our analysis indicated that 1) corruption has a negativecein the access to
bank credit, formal sources and trade credit, and that ffestds more severe on
smallest firms. Corruption also seems to cause firms to usgheethproportion
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of trade credit and informal sources, even though one cadistihguish whether
this effect varies with the size of the firm; 2) the effect oé thefficiency of the
judicial system is very similar to that of corruption: neigateffect on the access
to bank credit, formal sources and trade credit. This effeets to be more severe
on smallest firms. It also seems to cause firms to rely more masférom owners
and informal sources. This last effect is stronger on srsilens; and 3) financial
development increases the access to bank credit and foomades of funds and
reduces the proportion of informal sources and trade créditge firms benefit
the most from the extended access to bank credit and formates. For all size
of firms, financial development reduces the proportion afdéreredit.

Our main results are that corruption and inefficiency of thaigial system
have a negative impact on the access to bank credit and feonates of funds.
Financial development has a positive impact on the use ofahee sources. Fur-
thermore, this effect is more severe on smallest firms. Thesdts suggest that
low institutional development can foster financial repi@ssnaking firms to rely
more intensively on informal sources of funds or, otherwlgait their invest-
ments. These results are in lines and help to explain De Car(2008) that
found that 1) shortcomings of institutional developmertiew measured in terms
of corruption and inefficiency of the judicial system havesgative impact on firm
growth. Financial development at the states level has dip®siffect on growth
and 2) that smallest firms are those who suffer the most wittuption and ineffi-
ciency of the judicial system and largest firms are the ongitdit the most from
financial development.

Overall our results indicate that improvement in institns can be an impor-
tant mechanism to alleviate financial repression. Furtleegrinstitutional under-
development has the perverse effect of promoting indlismiacentration.
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