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Abstract
Credit rationing is a common phenomenon faced by firms, one thatnégative
implications for longterm investments. In Brazil, public credit plays a key role in
supporting firms: statewned banks account for almost half of the outstanding credit.
Public credit' programmes aim at reducing credit restrictions, inciagscompetitiveness
and job creation for small and medium enterprises. ditisle analyzes the effectiveness
of the credit*lines managed by two main public institutions in Brazil. Redudts that
access to/public credit lines has a significant positive impact on firms’ employment growth
and exports, while no effect was found wage differatial. The impact on exports is
driven by'the increase in volumes among exporting firms rather than the probability of

becoming-an-exporter.
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1 Introduction

Firms’ aceess=to credit is crucjatlue to its potential to spur market development and
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entrepreneurial innovation ¢Bumpeter, 1961)Asymmetric information and transaction costs
are usually the main drivers tifis credit rationingGiven the difficulty of obtaining information
about a client’'s ability and willingness to repay a loan, financial entities cannot adequately
calculate the risks of lending saidclient andabstain fronparticipatng in the market, to charge
interest rates,that bear no relation ke tclient's solvency level, or to demand substantial
collateral, which represents a constraint for the cliBrazilian firms are ncexceptionto this
problem: In“fact, a lack of publidy available information about small and medium enterprises
(SMEs) is'oneof the main reasons small businesses face insufficient access to cred& (Bass
Sdirooten, 2006)As such,large firms often haveeasieraccess to financinginternal and
external)thanSMEs. The additional casassociated with the collection of rest information

of SMEs leads to high interest rates gqnudential differences in loan characteristits Brazil,

two key institutions- the Banco Nacional do Desenvolvimento (BNDES) and the Financiadora
de Estudos e Projectos (FINHBtazil's innovationfinance agengy— developed specifipublic
credit lines,to channerredit to SMEs.

Discussios of the role of the public sector in the banking systara not new.
Gerschenkron®(1% was one of the firdio argue thatwithout public participation, the lack of
trust among.cereditors and debtors would inhibit credit markets and thugelongprojects.
Amsden 2001 and Armendriz de Aghion(1999) contendhat private banks underinvest in the
expertise srequired to assess and promote new industries in the long run. edendlyy
Mazzucato and Penna (&)Ipositthat the problem is not only that markets could be working
incorrectly, butthatin some cases ankets do noevenexist They further claim that missien
oriented projectsaim to creat new technological landscapes and solutionsfuidil the

governmentalmission.

According to Bruck (1998) and Levyeyati, Micco, and Panizz§2004)in thisindustrial
political view, stateowned developmentbanks specieze in providing longterm capital and
lendinggto firmsthat @uld nototherwiseundertake project®Rublic credit programes carried
out by stateowned development banks have been the manwe ofcredit to finance firms not
only in Latin America but generallyin developed and developing countries (Aronovi&h
Fernandes, 2006; Rodrik, 2004). Examples inclidazi’'s BNDES, Germany’s KfWw, the

Korean Development Bank, the Japan Development Bank, the Canadian Development Bank
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(now the Business Development Bank of Canada) and the China Development Bank.

In Brazil, public credit plays an important role in supporting the productive séldter.
BNDES was founded in 1952 as an institutional innovation in the Brazilian banking system
filling an important gap: the provision of lofgrm loans for investment in manufacturing and
infrastructure projectsin the 1988, the focus of the Brazilian governmemtas on the
development of financial instruments for new ventures and SME#e also helping a number
of companies facing difficulties due to the Brazilian debt crigisjhe 1990sthe focus shifted
from specific programmes to finance innovation and Hegh firms. In the last decade, the
Brazilian government enlarged its operational sdopacludemissionroriented innovation. One
of its defined missions has been to address the challenge of incregsemglieures irresearch
and developmentR&D). As Mazzucato and Penna (20X%im, BNDES and FINEP are the
main publiecagencieis Brazil through which funds arehannelledData show that the presence
of these public agenciesin the Brazilian bankingsector is high. The largest staiened
development bank- the BNDES — accounted for 1% of all outstanding credit in 2006.
Considering that the state also owns two of the three largest commercial banks in Brentd) the
percenage~ofroutstanding cred#ccounted foby stateowned banksomes toaround 4%6.
Although the.mportance of the public sector in the Brazilian financial systerneesmsbroadly
debated]ittle has been saidboutthe effectiveness of these policy instruments in improving the
condtionsg of final beneficiaries of these resources. The closest reference to our study is
Lazzarinj Musacchio, Bandeirde-Mello, and Marcon2015), inwhich the authors armyaze the
effect of loans and equity instruments of BNDES286 Brazilian firmsusing data from the Sao

Paulo Stock=ExchangeHowever, their focus is on the impact on profitability and investment;

2 Since the mid-1950s, Germany’s KfWhas chann&d funds for the promotion of longerm growth and
infrastructure,providing finance for SMEs. In the 1960s, the Japan Development Bank began promoting the
developmentsoef:heavy indugtand infrastructureshifting theirfocusto financing technological development and
innovatin. The Canadian Development Basdgeks to promote innovation pyoviding capital assistance to firms
with a special emphasis on SMEs. The Korean Development Béunth was founded to supply capital and assist
local industries after the Korean War, also targets the development of newssantd technologies, such as
electronics antheautomotiveindustry Finally, theChina Development Bank, founded in 1983tuseson regional
economic development and industrialoteng-up, supporting and nurturing new ventures.

3 Other related studigsclude Pereira (2007) and Torres Filho aRinentelPuga (2006). Howevethese authors
mainly andyze the effect of BNDES loans on beneficiary firms, without arterfactual anakis. Ottaviano and
Lage deSouza (2008) measure the impact of BNDES funds use on the value addedksgrusimg the annual
industrial survey (Pesquisa Industrial Annual (PIA) frbra Instituto Brasileiro de Geografia e Emtita (BGE)).

Their results— based on 9,000 firms suggest that firms that contracted loans with BNDES experienced higher
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they find that BNDES’s loans and equity allocation do not have a consistent effect on
profitability, market valuation otinvestment deciens. These results should be taken with
caution,since the authors focus on a sample of firms traded on the stock exchange, which by
their nature tend to be larger and less financially constrained than the overall populatiorsof fi

receiving BNBES loans.

Qur_articlecontributes to tis discussion byhedling light on the effectiveness of public
credit programmes in promoting the performance of the Brazilian productive sector. In particular,
we focus ©n the impact of the credit lines managed by BNDES and FINEP in fostenisig
employment, labour expartand wage differentiaFor this analysis we explogt unique micro-
level panel data set compiled by the Instituto de Pesquisa Econdmica Aplicadg, (Virtich
includes information on both firdevel performances and access to public credit lioesnore
than 231,000+firmsOur estimation strategy is based odifeerencein-differences methodology
with quastexperimental methods to control for selection bias when estimating the imghet of

public credit lines.

QOur results consistently show that access to public credit lines has a significant and robust
positive impaet, on employment growth and expodsen aswe do not find evidence of a
significant.effeet on our measure of wage differentiderestingly, our findingsuggesthatthe
impact on exports is driven by the increase in export volumes among exporting firms, while no
significant'effeet on the probability of becoming an exporter is deteCtatrary to Lazzarini et
al. (2015); our study finds a positive effect of the public credit policy effect of BEBDIoans.
However, as previously mentioned, caution needs to be tekencomparing both studies since
Lazzarini et al. (2015) ahaze different outcome and,most importantly, have a smaller sample
size with Jarger firms.Interestingly enough, they also find that BNDES loans are not

systematiclly channelled to underperforming firms, which could be consistent with our findings.

Thisqarticlecontributes to the literature by providifiigtherevidenceof the effectiveness
of public credit programes for Brazilian firms In doing so, we further discuss our scope and
findings alongsideghe most recent literature. Our analysis provides relevant answers for the

labourproductivity only after two or three years, compared to fitinas never contracted loans with the bank over a
10-year period. But note that the posdtivesult appears only for firms that contracted large loans.
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policy-making in Brazil of public credit programmes, when the focus ison improving firm

performance.

The article is dructured as follows: section one provides a brief review on the
justification of public credit programes aimed at fostering firm performances and on the
evidenceaf these programes’ effectiveness. Section two discussegiraterdetail the main
characteristics of public credit prograres in Brazil, with particular emphasis on the credit lines
managed by BNDES and FINEP. Section three describes the ddtaosir analysis, including
a review of the'main basic statistics of interest. Sectiond@gusses our identification strategy,
focusing on the approach we adopted to control for selection biases. Section five phesents t
results of /our estimations, whilesection six concludes and provides some policy

recommendations.

2 Discussignon'potential impacts of credit programmes

That informational asymmetries generate credit constraints appears to be a consensus in the
literature at least since Stiglitz and Weiss (198@)o state that credit rationing temitb appear

in the form_of higher interest rates (with a potential adverse selection prolsimad)er loan

sizes (to prevent greater risk) and larger collaterals. In turn, the fact that financial constraints may
hinder firmsperformance has also been wadlidied. For instance, poor access to financial
markets may negatively affect firm growth, especially among small firmsk(B2emirgle

Kunt, & Maksimovic, 2005). Renddn (2000) shows that capital market imperfections may
restrict the creation of permanentbg, andnotesthe importance of removing financial
constraints_to_promote job creation, particularly in economies with a high proportionabf s
firms. Moreover,the lack of access to creditay prevent firms from exportingsince this
practicesinvelves entry costassociatedwith acquiring informationabout foreign markets,
customizing products to fit local tastes and setting up distribution networks {iM8n&hu,

2011). Bellone Musso, Nestaand Schiavq2010) arguehat, in this context, publimtervention

can help“efficientbut financially constrainedirms to overcome these fixed entry costs and

expand their activities abroad.

Thus, inthe presence ofredit rationing public financing may be an effective alternative
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to boost firm performare® The discussion of the role of the public sector in the banking system
goes baclat leasto Gerschenkron (125, whoargues that without public participation, the lack
of trust among creditors and debtors intslitedit markets and thus lottigrm projectsUsing a
formal maodel, Armenéiz de Aghion (1999) argues that private banks underinvest in the
expertise reguired to assess and promote new industries in the long run. Ab®&®nafgues
thatit is not only amatter of longrun capital availabilitybut that public credit financing also
serves as‘a'mechanigm which to screen good private projects &amdnhance the execution of
investments:*More recently, Mazzucato and Penna6j2@iggestthat the problem isiot only

that markets could be working incorrectly, bilatin some cases markets do not exist at all
They further elaim that missieoriented projects areoncerned wittcreating new technological
landscapes®ang@roviding solutions to fulfil the governmental mission. Finally, according to
Bruck (1998) and Lewyeyati et al. (2004)within this industrial political view public credit
progranmes finance longerm capital and lending to firms that could not undertake projects due

to the nonexistence ofong-term funding.

In fact, several empirical studies show that public credit is successful in relaxing financial
constraints:“For instance, Aivaziamd Santor (2(8) find that the World Bank’s Small and
Medium Industries programe in Sri Lanka led to a relaxation of credit constraints and higher
levels of investment for firms that received the subsidies. This effect is, however, rather limited,
despitethe, relativelylarge amount of resources committed to this purpose. They alsdHatd
the public guanatee substantiallljowered the SMEs’ borrowing cost. Banerjee and Dufld420
exploit the exogenous variation generated by a policy change in India to test whetherdirms
credit constrained based on their reaction to changes in directed lending pnegr&wocording
to the authorsywhile both constrained and unconstrained firms may be willing tb abgbe
directed credit that they can get, constrained firms will suggh creditto expand production,
while unconstrained firms will primarily use i¢ @ substitute for other borrowing. Their findings
reveal that credit is used to finance more production, which implies arasednethe rate of

growth ofisales and profits; this provides evidence bbthevexistence of credit constraints and

* The rationale behind these public credit programis that only credit constrained firms whve access tihose
loans. Presumahlyf a firm is not credit constrainedhis additionalliquidity could beused to substitute other
sources of credit If this is the case, there might not be any detectable effect in terms ofitcome variables.
However, that would only bias our results downward.
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of the pasibility of mitigatng them through public credit.

Using firm level data, Bach (28pandyzes whethethe Fraxch loan programe Compte
pour le Développement Industri@@ ODEVI) succeededh improving access to credit for small
French firms. The results show that access to the financing subsidy substantially increased debt
financing (on the firm side. However, this did not lead to significant substitutioneeetw
subsidizel_and _unsubdized financing channels, which can be taken as evidence of financial
constraintsEinally, a close reference to our study is Lazzarini et al. (2013%re the authors
andyzethe effect of loans and equity instruments of BNDES on 286 Brazilian firms using data
from the Sao Paulo Stock Exchange. Results show that BNDES’s loans and equityoalldcati
not have ‘a_consistent effect on profitability, market valuatonnvestmentdecisions. These
results runcontrary texpectationbut should be taken with caution since these authors focus on
a sample 'offirms traded on the stock exchange, whidghdiynature tend to be larger and less
financially. constrained than the overall population of firms receiving BNDES .loans
Furthermore, the authors warn that although their results are inconsistent with the view that sees
public credit. as a mechanism to unlock productive investments, they do not find enough
evidence torsupport the oppong perspective of public banks as a tool to help and rescue failed
firms.® In facty-Lazzarini et al. (2015) conclude that the most apparent problem with their sample
of firms traded on the stock exchange is that they are not changing their invedtusohs
conditional on the new loanprobably becauskarge firns could fund their projects with other

sources of capital.

Regardinghe effectivenes®f credit programmes on firm performance, to our knowledge
none of the extant studies rey experimental designgnstead, theempirical strategy is based
on quasiexperimentamethodologieshat aim at mitigating selection biases that are pervasive in
this contextsince participation depends both on administrative eligibility criteria andidhdilv
decisions ‘of the firms. The mastmmonapproackconsists bapplying differencen-differences
methods*toa panelcombined with matching techniques to ensure the similarity between

participants and neparticipants.

® It could therefore be argued that thesghars suggest a different form of credit misallocatiith stateowned
banks.
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In a related surveyall and Mdfioli (2008) offer a review of empirical evaluations in
Latin America. According to the authors, studies reveal generally positive effects of credit
progranmes on intermediate outcomes liKR&D expenditures, worker trainingand the
introduction of new prcesses and quality control practices, especially in developing countries.
However, the,evidencef dher effectivenesson longerterm performance outcomes like sales
growth, exports, employmerigbour productivity andtotal factor productivity TFP) is mixed.
For instance,;"ChudnovsklLopez, Rossi, andUbfal (2005) anlyze the Fondo Tecnlogico
Argentino(FONTAR) in Argentina, a programe aiming at improvingR&D and technology
development through matching grants. They find positive effects%ft679% on innovation
investment; butfind no significant impacts orabour productivity or new product sales.
Similarly, “for sthe case ofApoio ao Desenvolvimentd@ecnoldgico d&Empresa Nacional
(ADTEN), a subsidy programe for R&D and technological development in Brazil, De Ngegri
Borges Lemos, ande Negri(2006) find R&D expendituresncreaseby 50% to 90% but
identify no, correspondingmpact on sales, employmewt labour productivity. Benavente,
Crespj and=Maffioli (2007) saidy the ChileanFondo Nacional de Desarrollo Tecnoldgico y
Productivo(FONTEQ), designed to promote technology transfer and development and R&D
support. The authors estimate a 40% incréasales growth and 3% increaseexport intensity,

although.they find no impact on labour productivity in Chile.

Building on thes results, LpezAcevedo and Tan (2010) provideeviewof SME credit
programmes_in Mexico (Nafinsa, Bancomext, CONACyT, STPS and other pragesrfrom the
Ministry ‘of Economy), Chile (SENCE, CORFO, PROCHILE, FONDEF), Colombia
(FOMIPYME)rand Peru (BONOPYME, PROMPYME, CITE). The authors report positive gains
in salesjabourproductivity and employment in Chile, and higher value added, sales, export and
employment in Mexico. In Colombia, the results suggest positive effects on exportspianést
in R&D and TEP. Finally, in Peruhe findings show significant positive effects in sales and
profits. Confirming the findings of Hall and Maffio({R2008) LopezAcevedo and Tan(2010)
note that.ssome of the estimateftectstake several years toaterialze Thus, they claim that the
lack of impact of previous studies may be due to the shortrangeof the available databases,
and emphas&the importance not only of controlling for potential selection biases but also
accountingor time lags to correctly estimate the effects of credit progresrFinally, based on
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the Pesquisa Industrial AnuélP1A) databasdrom Instituto Brasileiro de Geografia e Esstita
(IBGE), Ottaviano and.age deSouza (2008) find no overall causal effect of BNDESem
(Financing andEnterprises R&D loans on TFP. Howeverthe authors argue that some

association could be established.

3 Public credit programmesin Brazil

One important aspect of Latin American financial markets is that firm$ikatg to be credit
constrained_ando rely too heavily on their own sources to finance investment (Gakhdo
Schiantarelli, 20031zquierdo, Micco and Olivera, 2005). For instanagsing data fronDoing
Businessfrom the World Bank, approximately 25% of firms considééeemselvescredit
constrained/in /Colombia. In Brazil, using tB®ing Businesgdata from 20082003, Bond,
Soderbonand®Wu (2007) estimate that about 40% of firms @esit constrained. This has
detrimentalimplicationsfor aggregate investment levelurthermoreNajberg, Pimentel Puga,
and de Squza Oliveirg2000) argue thatsmall businesss in Brazil operate with very elastic
demandfacing high levels of competitiomand usually lack managerial and investment resources
to reach ‘operational sustainability in the long run. Due to their fragile situation and elastic
demand; many" small firms need external financing to operate their businesssimotheun
(Tasic, 2005):

Various factors contributeo generating credit constraints foricro, snall and medium
enterprise MSMESs). From the demand side, these incluldeir size,a lack of collateral and
their technical deficienciesm managing and/or implemeng sustainable investment projects.
From the supply siddactors includdimited medium and longterm sources of funding in the
domestie=market ana lack of transparency and information to conduct proper credit risk
assessm@s The latterin particularreduce theappetiteof banksto serve this particular market
segment. Under this scenario, institutions such as BNDES in BrazilnmoBiex in Colombia,
with their access to domestic and forergaources of mediumand longterm funding would
most certainly be easing credit constraints, improving investment levels andtgenarmore

efficient allocation.

The main objective of public credit prograres is to support increased cortipeeness
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and job creation irBMEs bychannding medium and longterm financing for investments.
Progranme fundsaretypically used to finance fixed investments or permanent working capital
associated with the execution of investment projects by qualifying SMEs. Inl, Brdwie
BNDES is, not the only source of public credit, it does represent otiee dfiggest outlays for
machiney and.equipment acquisitipaccounng for 20% of all credit demand in the economy
and 5% of.GDP Many otherpublic banks, such as regional development haagsonly as
financial intermediaries to BNDES:or example, the other two large public banks, Banco do

Brasil and"Caixa, provide pniarily agriculture credit and housing credit, respectively

BNDESywas founded in 1952 as an institutional innovation in the Brazilian banking
systento fillkan‘important gap: the provision of losigrm loans for investment in manufacturing
and infrastructure projectBrior to this, he shortage of lontermbank loans was considered one
of the most_important barriers for economic developmBEually controlled by the Brazilian
governmenttoday BNDES is one of the largest development banks in the vbdflers many
different creditrlines, including export credit (BNDHEXim), equity acquisition (Finem and
BNDESPar) 'and machinery acquisition (Finame, Findreasingand BNDESAutom&ico).
Eachline*has its own lending policies that influence the interest rates chakgedrding to
Musacchierand Lazzarini (2014), during tt@90sand 2000s the bank’s equity business became
its most profitable business linkelpng Brazilian firmsto finance capitainvestments when
financial markets were still shallow. These credit linescameently focused on supporting the
discovery andithe implementation of promising projects. BNDES (2015) reportsdbat 60%
of the bank'sitotal loans target firms with anheavenuesabove $130 million.

BNDES loans have two important characteristiesst, BNDES loans are long term,
generallyup.to..60 months. This is much longer than the duration of private sector ioredit
Brazil, whichfocusesalmost exclusivelyn the short term. As documented by the OECD (2011),
private banks have traditionally been unwilling to provide @gn funding and instead prefer

to invest iferelatively higlyield shoriterm asset& The second characteristic asfavourable

® BNDES finances 25% of all investment in manufacturing andstrirature.
" Additionally, FINEP is the Brazilian innovation agenaynd provides public financing specificaftyr research and
development projects for the entire science, technology and itmoggstem
8 This feature is not necessarily unicioelatin America where thin markets for loagrm bank finance are fairly
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interest raterelative to the cost of credit in Brazil. Segudbiergo (2012)documentghat until
2012the interest rate oprivate markebusiness loans in Brazil rangbdtween30% and50%

per year. These figures are among the highest of any economy in thé WoclothtrastBNDES

funds have a three component cod). the base interest rate?) (the funding and credit risk
spread and.@),the financial intermediary spread. The main component is the base interest rate,
known as the TJLPTaxa de Juros de Longo Prazbe Portuguese for ‘federal lotigrm interest

rate), a‘government regulated lotgrm rate The funding and credit risk spread is a component
that variedyfirm location, firm size and sectdrhe last part of interest rate charges depends on
whether {lis a largeproject or not (more thasevenmillion Brazilian reals R$) until 2004 and
R$10million after 2004.

Large projects are evaluated by BNDES itself (direct operatapesacdes diretgsand
other projects are handled by finandgrdkermediaries. As BNDES is a bank with no branches, it
channels credit through regular and regional development BARksthermore, guarantees are
required temaccess BNDES funding. In general, guarantees presented cover 1iB@%oah
value. Frequently, BNDES has temporary ownership of the equiprgardantia fiduciarig
during thesloan duratioh

4 Data description

For this study we exploit the richness of a unique panel data set that corelietsg
administratives,and statistical informatidh Hence, the database is an unbalanced panel
containingannual firm level information from 1997 to 2007. The main source of information is

the Relagao Anual de Informacbes Sociais (RAEB) administrative file maintained by the

common.More details can be found @ECD @011).

° In such ansenvironment a common criticism was that BNDES provigelit to productive sectors of the economy
charging below market interest rates (Proct&iklachado, 2008Lazzarini et al.2015).

19 Banks_eaf also access BNDES funding and offer it to consumers. Thes®gfsodrces are earmarked to
machine ‘acquisition or the specific credit line from BNDES are marketed to the public as such. Credit risk is
borne by the banks, as BNDES payments are not linked withdan defaults. Banks @mlso free to use their own
credit scoring methods. In direct operations, the credit riskadpse0.5% (medium and small firms are exegipte
2006). For loans through financial intermediaries, the spread is wedintitit most operations use a 4% CHgs
4% cap allows the loan to qualify for a federal @drgdarantee fund (FGPC) criteria.

" There are also fixed costs to apply for BNDES credit. The fixed costsange from 1.0% to 2.0% of loan value
in adminstrative costs and there is 2% nonrrefundable application fee.

2 The details and definitions of the variables used in the empinizdysis are explained in Appendix I.

This article is protected by copyright. All rights reserved



Brazilian Ministry of Employrent andLabour (Ministério do Trabalho e Emprege MTE).
Each year, laregistered taypaying establishments must seinformation to the Ministry on
every worker who had been employed by the establishment anytime during the reference year.
The RAIS_information provides a matched emplegenployee longitudinal data set, similar to
those available in developed countries. The novelty differential of these data islimedhe
matched ‘employeemployee structure with detailed information available on workers
occupation;"wages and schoolirichus, the main use of RAIS will be to provide thebour
inputs variablegs well ageliable information regardgthe value of total exports of firms. The
coverage (of this database includes all firms that detlavéng hired workers in Brazil since
1996. For instance, in 2001, this represdmore than 76 million workers declared in more than
230,000firms from a variety of sector§he panel data information allows classifying firms by

activity, size, age of the firm and region of activity.

Finally, to capture the beneficiaries of public credit in Brazilian firms, we benefitted from
a novel database of publiceclit usecompiledby the IPEA. This database has the foremost
advantage“oftenabling @ossreferenceof information using the unique firm identifier number
(Cadastro=Naonal de Pessoa Jdica— CNPJ) of each firm with other databases at the firm

level in Brazil. This information was availald@ an annuabasisfrom 1997 to 2007.

There are tw@rimary advantages of using a database with the characteristics described
above. First;"the large number of observations (firms) mialstatistically feasible to find firms
that did notsparticipate in the programawith similar characteristics to the ones that actually did
(counterfactual). Second, the panel data structure allomhe controlling for non-observable
effects that determine programe participation and firm performance. Nevertheless, the main
disadvantage. is thdhe RAIS database does nmportinformation regarding total saleand
hence it is_not possible to construdEP measures. Still, it can be argued that total salary
expendituresand total exports have a close relationship with firms’liiFfinciple, from basic
production‘theory, a real wage indicator should be a measuabair productivity. However,
there are many arguments that challenge this:Vieminstance, the existence of collective wage
agreements, special benefits for years worked in the firm, the existence of efficiency wages or
the size of the firm. An interestingethodological suggestion givéy Geary and Stark (2002)
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and Enflo, Henning, andSclon (2014 is the use of wage differentials as a proxy l&dyour
productivity rather than average productivity measu®gh this in mind we construct a
(standardizé) measure of firms wage differential, and we will follow th@forementioned
authors to. interpret it as an imperfect proxy l&drourproductivity at the firm levelAppendix 1

describes the.construction of this variable.

Given'the nature of the data and the fact that public credit proggaimave been in place
since before™1997%ve needed taecidewhich year shouldepresenthe starting point for our
analysis. In other words, these prognaee wouldhave been in place for years before the first
year ofthe.@mple we consider (1997), aneimainactive throughout the entire sample. In order
to evaluaterthe effectiveness of swshintervention we need to consider an alternative starting
point for the programmes. This decision is far from trivial and inevitablgvolves some
discretion, but such simplification shouldead to arunderestimatin of the longrun effecs of
the use of public credih Brazil. Assuming this caveat and its consequenaesdecided to
consider 2001+as the alternative starting poarseldprimarily on a statistical argumefit Thus,
all the firms that enter the program before or after 200vere excluded from the analysis. The
decision‘issbased on the fabiat dividng the sample evenlat 2001maximizes the statistical
power of.the analysis by placing an equal number of years before and after the chisgn star
year. Needless to say, we understand our results as, afidstnerefore preliminargnalysis of

the impact.of such progranme **

5 Baseline characteristics

Table 1 shows that, in 2001, public credit use comprises almost Ti#f@80of which 23% were
exporters.. Almast a third of the beneficiary firms are producers of food and plasiidy ma
concentrated.in, the south and sea#tst region. The vast majori®0%) of suchfirms are micro

and small sized.

13 Considering alternative starting years does notghaignificantly our results.

4 The effectiveness of public programs could potentially depend on external factors that may vary with time.
With this in mind,we made sure not to select a period particuladplematic for private lenders, since that could
potentially bias our estimates.
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Table 1: Descriptive statistics

Treated Controls
Number  Distribution  Number  Distribution
Firms 16,700 100% 215,183 100%
Exporters 3,786 23% 6,963 3%
Non-exporters 12,914 7% 208,220 97%
Sectors:
Coal extraction 0% 80 0%
Oil and natural gs extraction 0% 141 0%
Metallic mineral extraction 26 0% 246 0%
Nornr-metallic mineral extraction 613 1% 4,396 2%
Foods and beverages 2,826 17% 31,725 15%
Tobacco 10 0% 131 0%
Textile 693 4% 8,440 4%
Clothing and accessories 600 4% 33,971 16%
Leather 412 2% 9,830 5%
Wood products 1,030 6% 14,080 7%
Paper products 372 2% 2,300 1%
Edition and printing 611 4% 14,391 7%
Petroleum refining 86 1% 129 0%
Chemical products 798 5% 6,430 3%
Rubber and plastic 1,727 10% 7,665 4%
Manufacture of nometallic minerals 1,309 8% 16,696 8%
Basic metals 510 3% 4,173 2%
Manufacture of metal products 1,584 9% 20,874 10%
Machineryand equipment 1,205 7% 8,378 4%
Computer equipment 31 0% 420 0%
Electric machinery and equipment 301 2% 2,927 1%
Electronics 99 1% 1,294 1%
Medical equipment and precision
instruments 138 1% 1,591 1%
Fabrication and assembly of
automotive vehicles 456 3% 3,075 1%
Manufacture of transport equipment 48 0% 952 0%

This article is protected by copyright. All rights reserved



Furniture 1,156 7% 20,028 9%

Recycling a7 0% 820 0%
Regions:

North 385 2% 5,645 3%

North-east 3,425 21% 52,297 24%

Southeast 6,593 39% 82,592 38%

South 5,667 34% 62,000 29%

West 630 4% 12,649 6%

Size (employment):

Micro (<5) 2,151 13% 121,013 56%

Small (5100) 11,148 67% 90,427 42%

Medium (106500) 2,627 16% 3,293 2%

Large (>500) 774 5% 450 0%

Multinational:
No 16,190 97% 213,409 99%
Yes 510 3% 1,774 1%
Table 2: Descriptive statistics
Treated Controls t-test
Average St. Dev. Average St. Dev. T p-value

Employment 135 662 14 76 83.0 0.00
Salary ependiture (touR$) 2,749,683 28,400,000 188,421 2,448,082 40.9 0.00
Exports (US$) 1,948,057 32,800,000 66,405 6,558,752 26.0 0.00
Imports(US$) 1,453,841 49,700,000 76,486 4,716,537 12.6 0.00
Age of thefirm, (years) 14.95 1.86 1.44 7.59 2113.2 0.00
Publiccredit (thou R$) 940 18,455 0 0 23.1 0.00
Profits per worker (tbu R$) 0.04 0.51 -0.08 0.68 92.1 0.00
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In Table 2 we present summary statistics for the outcomes and covariate variaioles
the beginning of the progranein 2001, for beneficiaries and ndeneficiaries of public credit.
It can be seen that beneficiaries have systeaiBtidarger magnitudes in all variables
(employment;,total wage expenditure, total exports, total imports, total age bfrh, average
credit size.and/average stardiaed wage) and their difference with nbeneficiaries is strongly
significant*>The informationpresented here is consistent with the previfalse and suggest
thaton balancefirms that enter the programne are larger in size, spend more in wages, export
and import more, arenature take more public credit and have a higher average sthpnehr
wage. In facty, this could be reflecting the presence of unobserved factorsingffétoe
participation decision. The identification strategy, explained below, will take into consideration
these issues to find appropriate control firms and avoid biases generated by these uhobserve

factors.

Figure 1. Outcomes over time (before matching)

(@)»Employment in logs (before matching)

Ln(employment)

T t T T
1997 2000 2003 2006
Ye

Treated ————- Not treated ‘

(b):"Exports in logs (before matching)

15 Appendix 1 presents a description of the variables used and its comstruct
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T t T T
1997 2000 2003 2006

Treated ————- Not treated ‘

(c): Wage differential (before matching)

wage differential

o t T T
1997 2000 v 2003 2006

Treated ————- Not treated

Furthermore, when inspecting the trends of the main outcomes (exports, employment and
profits per worker) before th&tart yearof the programrme — between 1997 and 2060it can be
seen that there is different behawion the part ofreated and notreaed firms. Figures 1(a) to
1(c) show pretreatment trends behawiofor exports, employment and average stadided
wage. Altheughuponfirst inspectionthe pretreatment performancieetween treated and non
treated firmanay look alike, when performing a test of equalityrehds,the null hypothesis of
equality is“rejected® This divergent performance could be due, among other factors, to the fact
that thesnorbeneficiaries are a very heterogeneous group of firms and may not constitute an
accurate comparison group for treated firdsalyzing the effectivenesf the programe in

this contexwill require finding an appropriate counterfactual to iemeficiay firms. This will

18 Tables available upon request.
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be the first task of oudentification strategy

6 ldentification strategy

We use the noparticipating firms to estimate the counterfactual outcome ob#reficiay

(treated firms.. However, as the previous section suggests, the poatonibeneficiay

(untreateflfirms is not necessarily comparable to the group of beneficiaries, gatioeg public
credit (treatment) wasot randomly assigne@nd hence potential issues @lfsselection and

administrative'selection bizsin ariseand seriously compromise the validity of the estimations.

To avoid, potential problems caused by selection bias/ieise two methodsstandard
fixed-effects regressions and a combination of fieff@éctswith propensity score matchingf.
participation wasdetermined by obserlbe factors, these variablegere included as control
variables in_a regression framework. However, some of these relevant taetarebservable
(for instance, entrepreneurial behavicof the firm, manager characteristics, .pt@and thus
cannot besaccounted for. Nevertheless, the panel structure of thaldataus to eliminate all

unobservablefactors, as long as they do not vary with time, using aeffeets model

More“rigorously, we propose the following specification:

Yie = o5 + pe + BTie + vXie + &¢ (1)

wherey;; iSistheoutcome of the firm i in yeard, captures all timeonstant factors that affect the
outcome and are firmpecific, u, represents yearly shocks that affect all firffig,is a binary
variable that takes the value one since the year in which the firm i enters the pnegXans a
vector of _timevarying control variablesand g;; is the usual error term assumed to be
unaorrelated withT;,. The standard errors will be clustered at the firm level for the inference to
be robust_teswithiffirm correlation of the error terms. In absence of twaeying unobserved
factors thatvaffect both the outcome and the participationfixked-effects method leads to

consistent estimator f¢, the impact of the programe

The validity of the differencén-differences (fixeekffects) estimator rests on the
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identification assumption that trends in the outcomes would have been equalrnceabibe
treatment. However, this assumption may be difficult to accept when firms ionktr@logroup
show different characteristideom participating firms This is based on the idea tltssimilar

firms are likely to follow different trends. In order to reinforce the results, we also run equation
(1) on a matehed sample, selecting agmohosefirms in the comparison group that are more
similar to beneficiarigsnot only in terms of observed characteristics but also on their pre
treatment"performanc®y doing so, v ensure seleci from the control groupf only those

firms with'similar pretreatment trends to those in the treated group.

More specifically we define the previougear to treatment as a baseline year and

estimate the conditional probability of participation, using a probit model:
P(Tit =.4|Zj, Yilt) = CD(GZit + }\Yilt (2)

for a fixed'pretreatment year t, whet2is a vector of covariate¥] is a vector of k lags of the

outcome variable(Yj_4, .- Yii—x), and® is the standardarmal cumulative distribution function.

The _mainargumentto match firms is to ensuihat ex antetrends are similar between
groups before the treatment. Thus, we use a separate probit model for each divemiaén
that running=separate probit moddts each outcome is a more flexible strategy to find
appropria¢ matches for each treated firm. ititely, for instancea comparison firm may be a
good match™for a treated firm in terms of @&xte trends in exports but may follow a different
dynamic in employment. Therefore, running separate probit madlelss us to find better
matches_for_each outcome. The main disadvantage of this choice is that the resulting control
groups arewdifferent for each outcome, which may complicate the comparison of the results
across outeomes. However, considering the importance of p#rallel trends for our
identificaion strategy andhe validity of the estimations, we believe that the advantages of this

choice outweigh its costs.

Using the predicted probability of participation, we match each treated firm with the
untreated firm with most similar propensity scose; then drop from the database all the control
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group firms that are not matched to any treated firm and run equation (1) on this matched
subsample

7 Estimation results
Results argapresented following the empirical strategy. That is, first we will discuss the full

sample results; and then we will focus on the common support estimations.

7.1 Full sample‘results

This section summazres the results obtained by estimating equatiorugin)g the fixed effects
estimator for the three outcomes of interest: employment, total exporngageddifferential, our
proxy for labour productivity. The participation variable is a dummy that takes the value of 1

once the firm started participating in the public credit prognamnd O otherwise.

Table 3: Effects on employment (full sample)

(1) (2) 3)
Publiecredit 0.2307*** 0.2531*** 0.2528***
(0.020) (0.018) (0.018)
Age (in,logs) 0.8756*** 0.8762***
(0.016) (0.016)
Years of schooling (in logs) 0.1333*** 0.1322%**
(0.008) (0.008)
Average wage (in logs) 0.10171*** 0.1016***
(0.007) (0.007)
Patents:(number) 0.0055 0.0060
(0.004) (0.004)
Export good premium (dummy) 0.1338*** 0.1334***
(0.008) (0.008)
Imports (in logs) 0.0212%** 0.0211***
(0.001) (0.001)
Constant 2.2865** -0.8945%** -0.9151%**
(0.002) (0.060) (0.060)
Fixed effects v v 4
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Time dummies v v v

Industryyear interactions x x 4

R 0.02 0.071 0.073
Obs. 492,480 492,480 492,480
No. of firms 49,248 49,248 49,248

Clusterrobust standard errors jparenthese$ significant at 10%; ** significant at 5%; *** sigificant at 1%

Table 3%shows the impact of the prograenin employment. Column 1 showsat,
relative to the control group, the employment level of the beneficiary firmeased by23%
whenonly. controlling for time dummie¥. Columns 2 and 3 show how this impact is robust to
the inclusion=af control variables and indusysar effects allowing for differential time trends
across industry sectors. Thus, after controlling for observables, relatike tontrol group, the
employment level of beneficiary firms increases by abolt.28hen interpreting these impacts
we are taking into account the trajectories of the control and the treated group throughout the
period of analysis. At thbaseline, the matched sample of treated firms exhibit on average 100
employees=per-firm, hence a 23% increase implies an increase of 23 employees for the treated
firms with respect to the control group.

Table 4: Effects on exports (full sample)

(1) (2) 3)

Public credit 0.4765*** 0.3880*** 0.3896***
(0.095) (0.080) (0.080)

Age (inlogs) 0.0449 0.0434
(0.038) (0.039)

Years of schooling (in logs) 0.0347*** 0.0338***
(0.012) (0.012)

Average wage (in logs) 0.0395*** 0.0399***

" More precisely, since the treatment variable is binary and the oatisomeasured in logarithms, the correct way
to interpret the coefficient is to calate exgb)-1. However, theraw coefficient is in most cases a very close
approximation to the discrete impact, and hence we use what we cottmdenore straightforward way of
interpreting the results.
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(0.010) (0.010)

Patents (number) -0.0082 -0.0075
(0.017) (0.017)
Export good premium (dummy) 5.8490*** 5.8482***
(0.064) (0.064)
Imports (in_logs) 0.0717*** 0.0717***
(0.004) (0.004)
Constant 0.7106*** -0.1515 -0.1544
(0.007) (0.115) (0.115)
Fixed effects v v 4
Time dummies v v v
Industryyear interactions x x 4
R 0.02 0.297 0.30
Obs. 492,480 492,480 492,480
No. of firms 49,248 49,248 49,248

Clusterrobust standard errors in parenthesesignificant at 10%; ** significant at 5%; *** significant at 1%

Table 4'shows the impact of the prograein exportsThe estimates show evidence of large
impacts._in-all three specificationSolumn 1 reveals a strongly significant positive impact of
47% on exports when controlling for time dummies. The estimated impact decreases after the
addition of control variables, but remains large and significant (39%). This isfietiust to

the inclusion of industryear interaction terms.

Table 5: Effects on wage differential (full sample)

(1) (2) 3)
Public credit -0.00002 0.0011 0.0016
(0.012) (0.009) (0.009)
Age (in logs) -0.1056*** -0.1079%**
(0.013) (0.013)
Years of schooling (in logs) 0.0004 0.0004
(0.009) (0.009)
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Average wage (in logs) 0.6521*** 0.6522***

(0.020) (0.020)
Patents (number) -0.0006 -0.0006
(0.002) (0.002)
Export.good premium (dummy) -0.0147** -0.0147**
(0.006) (0.006)
Imports (in logs) -0.0048*** -0.0048***
(0.001) (0.001)
Constant -0.0403*** -4.4089*** -4.4116%**
(0.002) (0.132) (0.132)
Fixed effects v v 4
Time dummies v v 4
Industryyear interactions x x 4
R 0.007 0.255 0.255
Obs. 492,480 492,480 492,480
No. of/firms 49,248 49,248 49,248

Clusterfobust standard errors in parenthesesignificant at10%; ** significant at 5%; *** significant at 1%

Table 5°shows the impact of the prograein labourwage differential According to the
first set'of'estimations, none of the specifications detect a significant impact. This lack of impact
might seem couasrintuitive However, avord of explanations needed heré®n the one hand, it
is not theoretically clear that a positive effect is expected. For instance, Baétg'theoretical
model argues that if credit lowers the marginal cost of theplestuctive technology (BNDES
funds are mostly earmarked for domestic equipment purchases) more firms will adopt it and the
aggregate productivity proxy by the wage differentiat may not increase. On the other hand,
there could*bea measurement problafter all, this is a proxy thamnight not be capturing the
entire dynamics of the firmsince wages may changereslowly than realabour productivity.
Our results are_consistent with Ottaviano &ade deSouza (2008)vho find no overall effect of
BNDES'loans onTFP. Based on the PIA database, these authors suggest some association with

productivity, but no causality is found.

7.2 Construction of the matched sample

Since beneficiary firms are not a random sample of the populatiorsedettion and
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administrative selection bias can ar{s#ter all, BNDES loan application and selection depend
on firm characteristicsand compromise the validity of our previous estilons Thus, be
evidence presented could be biased since we are not constructing a formal comparable
counterfactual. \W& couldevenargue thathe control group is very heterogeneous and thus not
necessarily.comparable to the treated firifs.reinforce he validity of the resultswe will
proceed t@elect- from the control group-those firms with similar observable characteristics to
the treated firmsk-or this purposewe usea matching methodologyp pair each treated firm to
the most similar untreadl firm. Based on our datagwproceed in three steps. First, we estimate a
probit model for the conditiai probability of participatiorfor each firm using a vector of
observed gharacteristics as predict&escond, & match each beneficiary wieimuntreated firm
with the closestpropensity scordrinally, we estimateequation (1)on the new matchedsample,
dropping all the untreated firms that are never uedcomparison. The probit model is
estimated one year before the treatment staasue that none of the predictors are affected by
the intervention. In addition to standard control variablesach asage and industry secterwe
alsoincluderseveral lags of the outcemariablenot onlyto matchobservable characteristics but
also to enste that treated and control firms followed simipaetreatmenpaths. As described in
the methedological sectipthis is a necessary condition for the differeireéifference (fixed
effects)_estimator to be consistent. In particular,esemate threelifferent probitparticipation
models to perform separate analyses for eattome. In each one ofabe, we use four lags of

the corresponding outcome variable to capturetq@a@ment trends, plus a set of control

variables
Table 6: Participation model
Ln(employment) Ln(exports) wage differential

Yi1 0.45%** 0.025*** 0.01
(0.061) (0.008) (0.05)

Yiz -0.14* 0.005 -0.021
(0.08) (0.009) (0.056)

Yia 0.043 0.01 -0.005
(0.07) (0.009) (0.058)
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Yit-a -0.053 -0.017** 0.023

(0.039) (0.008) (0.045)
Age (in logs) -0.173*** -0.109*** -0.103***
(0.044) (0.036) (0.036)
Years of schooling (in logs) 0.258*** 0.193*** 0.185***
(0.073) (0.071) (0.07)
Average wage (in logs) 0.134#*** 0.173*** 0.177%**
(0.043) (0.042) (0.052)
Multinatienal (dummy) -0.553*** -0.63*** -0.578***
(0.11) (0.11) (0.11)
Patents (number) 0.039 0.059* 0.058*
(0.035) (0.034) (0.034)
Export good premium (dummy) 0.154%** 0.072 0.219***
(0.059) (0.067) (0.06)
Imports (in logs) 0.02%* 0.027*** 0.031***
(0.005) (0.005) (0.005)
Size of the firm (micro) 0.117 -1.117%** -1.089***
(0.173) (0.145) (0.078)
Size of the firm (small) 0.329** -0.491*** -0.456***
(0.148) (0.136) (0.062)
Size of the firm (medium) 0.239* -0.097 0.161
(0.134) (0.132) (0.13)
Constant -4.279%** -3.133*** -3.003***
(0.34) (0.324) (0.344)
Pseudo R 0.123 0.1035 0.1001
Obs. 49,248 49,248 49,242

Regressions control for geographical and industry dummies

* significantat 10%; ** significant at 5%:* significant at 1%

Theresults of the probit models for 2001 are presentedble B. Thalependent variable
is dichotomous and tek the value of one if the firborrowed from either BNDES or FINEP in
2001.Frem eachndividual probit model, we conclude that theore maturdirms with the most
skilled employeeand the highest wage expenditures have a higher probability of participating in
the public credit programe Interestingly small firms have a higher participation probability
compared to the largest firm3his information is consistent with the summastatistics
described above and gives evidence of a participation bias. In other words, we neewltéocont
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this selection bias to be able to attribute the difference in outcomes between treated-and non
treated firmsto the programme If we were toleave this issue unattained, the difference in

outcomes may be given by the preatment difference between treated andtneated.

Usingthe probit models estimates, wempute therediced probability of participation
and match, each beneficiary with thenrbeneficiary (with the closest propensity scoreWe
constru€t 'this“control group using the emsaresneighbouralgorithm. Finally, we drop from
our sampleall‘the control firms that are not matched to any treatedAfipendix 2 shows the
balancing test for the covariates included in each participation equation cgsiadecontrol
group definedwby the matching proceduFégures 2a) to 2(c) show the three outcomes of

interest fortreated and control firms after the matching proeedur

Figure 2: Outcomes over time (after matching)

(a): Employment in logs (matched sample

3.5
|

Ln(employment)
3

25
|

T f T T
1997 2000 v 2003 2006

Treated ————- Not treated ‘

(b): Exports in logs (matched sample
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1997 2000 v 2003 2006

Treated ————- Not treated

(c): Wage differential (matched sample)

wage differential

T t T T
1997 2000 v 2003 2006

Treated ————- Not treated

As rexpected ater the matchingprocedure the hypothesis of equality of means of
observable characteristics for both treated and untreated firms cannot be rejected. In sum, both
the graphical evidence and the statistical tests suggest that the matching is successful in
constructing a control gup that isvery similarto the treated group. Once these characteristics
(including the«prdreatment trends) between participating and -participating firms are
balanced the implicitly defined common support is free from selection bias andcaethus
attribute the difference to the program participatitime final step is to estimate specificatidn
in this new matched sampline common support.

7.3Matched sample results
Tables 7 to 9present the results of the estimation over the common supptatestingly
enough the results for the matched sample are very similar to the ones for the full ddongle.
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specifically, we find that relative to the control group, beneficiary firms increased their
employmentand value of total exports b24% and 40%, respectively, while we find no

significant impact on averageage differential

Table 7: Effects on employment (matched sample)

1) (2) 3)
Publiccredit 0.2462*** 0.2404*** 0.2395%*=*
(0.029) (0.026) (0.026)
Age (in logs) 1.1563*** 1.1577%*
(0.090) (0.091)
Years of schooling (in logs) 0.0186 0.0201
(0.075) (0.075)
Average wage (in logs) -0.0197 -0.0229
(0.088) (0.087)
Patents (number) 0.0049 0.0061
(0.010) (0.010)
Exportgood premium (dummy) 0.1085*** 0.1076***
(0.027) (0.027)
Imports (in'logs) 0.0262*** 0.0262***
(0.004) (0.004)
Constant 3.1698*** 0.1734 0.1944
(0.014) (0.611) (0.604)
Fixed effects v v 4
Time dummies v v 4
Industryyear interactions x x 4
R 0.09 0.171 0.176
Obs. 15,700 15,700 15,700
No. of firms 1,570 1,570 1,570

Clusterrobust standard errors in parenthesesignificant at 10%; ** significant at 5%; *** significant at 1%

Table 8: Effects on exports (matched sample)
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1) 2 (3)
Public credit 0.5358*** 0.4060*** 0.3979***
(0.119) (0.102) (0.102)
Age'(in logs) 0.0073 -0.0014
(0.309) (0.312)
Years ofischooling (ilogs) -0.1072 -0.1191
(0.184) (0.184)
Averagexwage (in logs) 0.2976* 0.2987*
(0.159) (0.160)
Patentsi(number) 0.0931 0.0975
(0.076) (0.075)
Export'goodspremium (dummy) 4.4198*** 4.4214%**
(0.213) (0.212)
Importsa(indogs) 0.0913** 0.0912***
(0.015) (0.014)
Constant 2.4279%* -0.1550 -0.0874
(0.060) (1.374) (1.373)
Fixed effects v v 4
Time dummies v v v
Industryyear,interactions x x 4
R 0.01 0.208 0.21
Obs. 15,800 15,800 15,800
No. of firms 1,580 1,580 1,580
Clusterrobust standard errors in parenthesesignificant at 10%; ** significant at 5%; *** significant at 1%
Table 9: Effects on wage differential (matched sample)
1) 2) 3)
Public credit -0.0054 -0.0063 -0.0067
(0.015) (0.012) (0.012)
Age (in logs) -0.1051* -0.1082*
(0.056) (0.056)
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Years of schooling (in logs) 0.1374** 0.1367***

(0.051) (0.051)
Average wage (in logs) 0.8182** 0.8186***
(0.143) (0.143)
Patents (number) -0.0089 -0.0084
(0.009) (0.009)
Export good premium (dummy) -0.0275 -0.0276
(0.019) (0.019)
Imports (in logs) -0.0057** -0.0058**
(0.003) (0.003)
Constant 0.0708*** -5.3923*** -5.3580***
(0.014) (0.838) (0.838)
Fixed effects v v 4
Time dummies 4 4 4
Industryyear interactions x x v
R 0.009 0.323 0.324
Obs. 15,790 15,790 15,790
No. of firms 1,579 1,579 1,579

Clusterfobust,standard errors in parenthesesignificant at 10%; ** significant at 5%; *** significant at 1%

An interesting effect could be behind the analysis for exports. In fact, our export
estimates could be mixing two distinct possible effects: on the one hand, the pnegray
increase total“export volumes, but on the other handuid@lso change the pool of exporting
firms by inducing firms (that were not exporters) to start exporfiogaddress this issue, we
perform two separat@nalyses. First, we study the impact of the prognaiwn the probability of
a firm being-an: exporteusing as the outcome of interest a binary variable that takes the value
one whenthe«firm has notzero exports. To estimate this specificatiave use a linear
probabilitysmodel. Sucla model has some limitations with respect to its ciedated probit or
logit, mainly the fact that marginal effects are constimowever it has the advantage of

controlling for fixed effects. The results of #geestimations are presentedable D.

18 Another drawback of the linear probability moéethat it does not guarantee that the predicted priityatoi be
between zero and one, although this is irrelevant in thisvdases the estimates are not used for prediction
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Table 10: Impact on the probability of exporting (matched sample)

(1) (2) 3)
Public eredit 0.0197* 0.0108 0.0112
(0.0112) (0.009) (0.009)
Age (inlogs) -0.0007 -0.0015
(0.027) (0.027)
Years of schooling (in logs) -0.0112 -0.0120
(0.017) (0.017)
Average.wage (in logs) 0.0144 0.0147
(0.012) (0.0112)
Patents (number) 0.0038 0.0045
(0.004) (0.004)
Exportigood premium (dummy) 0.4506*** 0.4510%***
(0.019) (0.019)
Imports (in logs) 0.0068*** 0.0068***
(0.001) (0.001)
Constant 0.1984*** 0.0690 0.0702
(0.006) (0.114) (0.114)
Fixed effects v v 4
Time dummies v v 4
Industryyearinteractions x x v
R 0.005 0.224 0.227
Obs. 15,830 15,830 15,830
No..of firms 1,583 1,583 1,583

Clusterrobust standard errors in parenthesesignificant at 10%; ** significant at 5%; *** significant at 1%

It can be argued thain increasén the probability of exporting that is, firms that move from
non-exporter to exporte~ would beevidence of firmsthat were able to overcome credit
constraints and gaiaccesdo financialmarkets. In other words, é¢hmost productivdirms are
those bhat benefitted from the programe and increas#their productivity bygetting access to
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financial marketslnterestingly enough,salable 10 shows, we find no significant impact on the
probability of exporting. This finding suggests that the positive impact found in the previous
estimations ismainly driven by the increase iotal export volumes among firms that were
already exportingTo further test this hypothesis, vemdyze the effect of thepublic credit
progranme.on,export volumes by restricting the sample to firms that {@ready exporters

two years previous to treatment. These results are preseriaolénll The findings reveal very
large and“significant impacts: relative to the control group and amopgrtexy firms,
beneficiaries“doubled theiotal exportsvalue. These estimates support the hypothesis that the
effect on exports is almost entirely driven by the increase in export velameng exporting

firms, while net,affecting the probability of becoming an exporter.

Table 11: Impact on the quantity exported (matched sample)

1) 2) 3)
Public credit 1.1504*** 1.0086*** 1.0073***
(0.374) (0.338) (0.338)
Age (in logs) -1.1934 -1.0868
(1.449) (1.458)
Years ofschooling (in logs) 0.3043 0.4070
(0.995) (0.991)
Average.wage (in logs) 0.9161** 0.8149*
(0.434) (0.424)
Patents (number) -0.0376 -0.0430
(0.094) (0.090)
Export good premium (dummy) 2.5402*** 2.5346***
(0.221) (0.219)
Imports (in logs) 0.1336*** 0.1358***
(0.032) (0.032)
Constant 11.0240%** 2.8974 2.8140
(0.207) (5.797) (5.818)
Fixed effects 4 4 v
Time dummies v v v
Industryyear interactions x x 4
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R 0.057 0.190 0.200
Obs. 3,140 3,140 3,140
No. of firms 314 314 314

Clusterrobustistandard errors in parenthesesignificant at 10%; ** significant at 5%; *** significant at 1%

Overall the results for the matched sample confoor previous findings; wefind
positive and idarge ipacts of the public credit policy on employment andtal exports.
Interestinglysthe impact on exports is driven by the increase in export volumes amongxport
firms and/not by changes in the pool of exporting firmghe case of our measurebxy for

productivity.—wage differential- results do not show any significant impact.

Wenow carefully and/ze the dynamic pattern of the effectd the public credit
progranme.In-other words, the interes$ to disentangle the effecbf the programme to
understanchow they vary over timéMe modify our econometric specification by replacing the
treatment variable with a dummy variahle, that takes the value one in the first year of
treatment and:zeratherwise We will alsouse several lags of this variabi®,_;, to indicatethe
impact ofthesintervention in thieth year of treatment. Table khows the results for the three

outcomes of interest.

Table 12: Dynamic effects (matched sample)

wage
Ln(employment) Ln(exports) _ _

differential
D, 0.1373*** 0.1191 0.0016
(0.019) (0.117) (0.014)
D1 0.1838*** 0.3923*** -0.0089
(0.024) (0.119) (0.013)
Di2 0.2201*** 0.4076*** -0.0123
(0.027) (0.127) (0.013)
Dis 0.2774*** 0.5646%** -0.0095
(0.031) (0.140) (0.015)
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Di4 0.2971%* 0.5262*** 0.0084

(0.036) (0.140) (0.018)
Dis 0.3227*** 0.3787*** -0.0198
(0.042) (0.140) (0.026)
Age(in logs) 1.1604*** 0.0015 -0.1083*
(0.091) (0.312) (0.056)
Years of schooling (in logs) 0.0175 -0.1267 0.1370***
(0.075) (0.184) (0.051)
Average wage (in logs) -0.0256 0.2955* 0.8188***
(0.087) (0.159) (0.143)
Patents (number) 0.0063 0.0991 -0.0085
(0.009) (0.074) (0.009)
Exportgood premium (dummy) 0.1079*** 4.4214%** -0.0275
(0.027) (0.212) (0.019)
Imports (in'logs) 0.0261** 0.0914*** -0.0058**
(0.004) (0.014) (0.003)
Constant 0.2139 -0.0555 -5.3758***
(0.605) (1.370) (0.839)
Fixed effects v v v
Time'dummies v 4 v
Industryyear interactions v v v
R 0.18 0.211 0.324
Obs. 15,700 15,800 15,790
No. ‘of firms 1,570 1,580 1,579

Clusterfobust standard errors in parenthesesignificant at 10%; ** significant a%; *** significant at 1%

We find that the impact on employment is always significant and increases over time,
from a magnitude of about %dtin the first year after the treatment up td/3after six years of
treatment. Figure 2hows these effectsnd their corresponding standard ersoOur findings

show a strongrand significant positive tregifibct of thepublic credit programe.

In the case ofotal exports,the impactclearlyincreases over time, but it takes more time
to materidize In the first year, the positive estimate is not significant, but immediaéslgmes

significant after the seod year of the programe Figure 2(b)shows that the dynamic impact
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exhibits an inverted $hape, increasing during most of the years but slightly decreasing in the
last one suggesig the existence of an optimal duration of the treatment. Consistent with our
previous resultswage differentialdoes not exhibit any significant dynamic petteThe third

column of Table 12 shows that none of the estimates associated with the treatment are

significant.
Figure 2: Dynamic impacts (matched sample)
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8 Concluding remarks

Our study contributes to the growing debate on the role of public credit progsaamd state
owned development banks in promoting the performances of firmgarticular, our article
sheds light.on.the effectiveness of public credit prognasnin Brazilby using a unique micro
level panel data set compiled by the IPEA, which includes information on botHefigh
performances=and access to public credit lines for more than 231,000 firmscigeoh the
impact of the credit lines managed by BNDES and FINEP in fostering employlaleoty
productivity and exportabour.We find thataccess to public credit lines has a significant and
robust pasitive impact on employment and exports, while we do not find evidence of a
significant_effect onwage differential,our proxy for productivity. Interestingly enough, our
findings_show. thathe mpact on exports is mainly driven by the increase in export volumes
among exporting firms, while we do not find a significant effect on the probability ohbeg

an exporter. These results suggest thatatidyzed public creditprogrammes effectively foster
firms’ growth andhelpedexporters maintai and increase their operations. However, we do not
find conclusive evidence of productiviains.Theseresults are consistent with Ottaviano and
Lage deSouza (2008) who find no overall effeaft BNDES Finemloans onTFP. Based on the
PIA database, these authors suggest some association with productivity, lugaliyea found.

Nevertheless,@ne caution is probably needed when interpreting this lack of effect on
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productivity —for examplethe result may bdriven bythe specific indicator we are using rather
thanbeing dueto a real lack of impact. In fact, one would expect a simultaneous increase of
export and employment to be accompanied by improvements in productivity. Unfortudagely,

to datalimitations we cannot compute a standard measure of productivity bastue dRAIS
databaseFor.that purposethe PIAfrom IBGE should be used with the consequent loss of
observations.This is certainly a task for future researpfovided thatnew and better data

become'available

Our study finds a positive effect of the public credit policy effect of BNDES and FFINE
which could be, seen as running contrary to Lazzarini et al. (2015). Howeaveneeds to be
taken when‘comparing both studissice Lazzarini et al. (2015) dpae different outcome and,
most importantly, have a smaller sample size with larger filthey concludehat BNDES's
loans and equity allocation do not have a consistent effect on profitability, marketoralo@ati
investment decision$ut they focus on a sample of firrftsaded on the stockxchange) which
tendto begdarger and less financially constrained than the overall population of éo@ising
BNDES loans:

Beeause of the relevance and size of the-state=d lanks in Brazil, our findings offer a
valuable contribution to the debate on which policy instruments should be used to support the
development of a competitive productive system in emerging countries. Sound and wsde acce
to credit has"always been cateied a key ingredient of any private sector development strategy.
Our resultssshow that the provision of credit through public progesmn Brazil plays a
significant role in making credit available for firms and effectively impsoyems’
competitivenss,, particuldy when measureth terms of volume of export©ur results should

also be interpreted within the context of our period of analysis: @02007.

Thisgarticle also contributes to the production of evidence on the effectiveness of
progranmestaimed at supporting fintevel performancedn particular, we show how to take
advantage of a data setting that not only adlow to reduce selection bias by controlling for
firm-level fixed effects, but also to further improve the credibility of tiffer@ncein-difference

assumption by matching treated aswhtrol groups on the preeatment trends of the outcome
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variables. Because administrative datasdth similar characteristicéo the one we used are

becomingavailable, our estimation strateggntributes to the methodological discussion.

Our contributionspursnew avenues of potential researehist, as suggesteabove since
a standard.measure of productivity could not be computed givetiathset discussed in this
article, a natural extension is the inclusion of sacheasure. Under special circumstasdem-
level data“for'the manufacturing sector are available in Brazil. Second, future research should
also expand'the analysis beyond average treatment effects. If etaitedlinformation about the
characteristics of the credit lines becomes available, the analysis could include the heterogeneous
effects that aecess to public credit Bneay havein terms ofloan terms, targeted firrhs
populations®and other specific tegements of the credit lineg\ third avenue ofpotential
research compriseémproving our understanding of the relationship between credit conditions
and firm performanceThis allows for the controlling not onlyof firm-level pretreatment
economic pedrmancegwhich under reasonable assumptions could be consider a good proxy of
a firm’s finaneial health), but alsof the firm-level financial characteristic&lthough tre data
might seem complicated to compile, they are potentially available in finaysgems with a
certain level of supervision and could provide a key contribution to a better undergtafitie
mechanismthrough which public credit lines affect firtavel performances
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Appendix 1: Construction and definition of variables
Public Credit: dichotomous variable that takes the value of one if the firm borrowed from eitheEBND
or FINEP in 2001.

Employment: the firm's total employment is constructed by counting the number of records in the PIS
RAIS, weighting these counts by the number of months the employee was hired ra tif@fiinstance,
an employee remaining employed throughout the year counts as beingoetjualhile if sheremained
employed for six months in the year it counts as 0.5. Thus this variablelyactiigcts the number of

jobs provided by.the firm during the year.

Exports: total/value in US dollars (US $ FOB) of export transactions per firreaich year. This

information was obtained through the sum of all operations into a single total exportegeerfiyear.

LabourWage differential: it is obtained through the difference between income and average income of
the employee in the sector (CNAE4), in the unity of the federation (UF) amth8eof personnel actions
of the firms_hiredy according to the expression

W, =W

Woad . = itkm = Wikm
o = ST W)

whereV\/ijlk represents the wage of thth employee in thgth firm in thel-th location in thek-th sector

of economic activity within then-th size category. After the standardization of the average income of the
employee, the averages are calculated for each firm, according to the expression:

= < Wpad i,
Wpad,,, = > ——kn
jlk ; PO.

jlkm

The aboveexpressiomepresents proxy forlabourproductivity at the firm level.

Age: is the logarithm of the age of the fiimyears.

Years of schoaling: is the logarithm otheaverage years of schooling of the workafrghe firm
Average wage: is the logarithm of the average wage of the firm

Patents: is the number of patent requests registered at the National Industrialty?iopgiute (INPI)
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Export good premium: is a dummy variable that takes the value 1 when the price of an exporting good

from a firm is greater than the average for the remaining firms

Imports: is the bgarithm of total imports in US dollars.

Multinational: is\a dummy variable that takes the value 1 if the firmudtinational and O otherwise.

Size of thefirm(x): is the firm size classification. When x=0 micro enterprise; x=1 small enterprise; x=2

medium size, enterprise; x=3 large enterprise.
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Yit-l

Yit2

Yit-3

Yita

Age (in logs)

Years of sehoaoling (in logs)
Average wage-(in logs)
Multinational

Patents (number)

Export good premium (dummy)
Imports (indogs)

Size of the*firm (micro)
Size ofhe firm

(small)

Size of the firmy(medium)

* significant'at 10%; ** significant at 5%; *** significant at 1%
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Appendix 2: Balancing tests

Employment Exports Wage differential
Treated Control Difference Treated Control Difference Treated Control Difference
3.404 3.368 0.036 2.922 2.788 0.134 0.016 0.007 0.009
3.284 3.243 0.041 2.685 2.557 0.128 -0.0011 -0.0006 -0.0005
3.21 3.165 0.045 2.57 2.372 0.198 -0.019 -0.025 0.006
3.029 2.971 0.058 2.293 2.112 0.181 -0.026 -0.03 0.005
2.758 2.743 0.015 2.758 2.734 0.024 2.758 2.746 0.012
2.127 2.122 0.005 2.127 2.122 0.005 2.127 2.122 0.005
6.719 6.722 -0.003 6.719 6.717 0.002 6.719 6.693 0.025
0.387 0.299 0.087 0.039 0.026 0.012 0.039 0.039 0
0.056 0.075 -0.019 0.056 0.04 0.016 0.056 0.039 0.017
0.151 0.133 0.017 0.151 0.148 0.002 0.151 0.141 0.01
3.188 3.056 0.132 3.188 2.899 0.289 3.188 3.114 0.074
0.062 0.363 -0.3 0.07 0.067 0.003 0.07 0.061 0.009
0.753 0.778 -0.025 0.753 0.767 -0.014 0.753 0.774 -0.021
0.146 0.145 0.001 0.146 0.148 -0.002 0.146 0.142 0.004



