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ABSTRACT

The present paper distinguishes how the source of lending affects GDP per capita in
Brazilian municipalities between 2007 and 2016. A unique data set allows us to
discriminate between the effects of lending operated by either private or public
commercial banks, and loans provided by the national development bank BNDES
either directly or indirectly through accredited financial institutions. Using the system
GMM estimator, we find that indirect loans from the BNDES have the most robust
and relevant effect on regional growth because this lending facility especially targets
firms in small, credit constrained regions, and it was provided non-cyclically.
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1. Introduction

Public intervention in the financial sector and government ownership of banks continue to be
remarkably widespread, especially in low- and middle-income countries. Based on seminal cross-
country studies by La Porta et al. (2002) and Beck and Levine (2002), the World Bank concludes at the
turn of the century that state participation should be reduced due to the “clear evidence that the goals
of such ownership are rarely achieved, and that it weakens the financial system rather than the
contrary” (World Bank, 2001: 2). A decade and a severe global financial crisis later, favorable recent
evidence by Banerjee and Duflo (2014), Bertray et al. (2013) or McKenzie and Woodruff (2008) lead
the World Bank (2013: 101) to the less rigorous proposition that “policy makers need to avoid the
inefficiencies associated with government bank ownership by paying special attention to the
governance of these institutions and ensuring, among other things, that adequate risk management
processes are in place”. A major criticism, as observed by Carvalho (2014), Omran (2007), Ding
(2005), Faccio (2006), among others, is that government owned banks’ actions are inefficient, abused
by politicians, turning banks less profitable than under private ownership.

The present paper investigates how much lending by the national development bank, the
BNDES, contributes to economic growth in Brazilian municipalities, as compared to public and
private banks. We analyze the period from 2007 to 2016 using dynamic panel data models as in
Valverde et al. (2007). Regarding public banks, we distinguish non-earmarked loans from the
earmarked loans provided by the BNDES. Moreover, we separate the BNDES loans according to
whether they are granted directly via the BNDES or indirectly via an accredited financial intermediary.
The comparison between those four credit sources allows us to draw conclusions regarding the best
lending practices. Our aim is to pay respect to the broader mission of development banks, i.e.,
increasing social welfare, which is why we do not reduce banks’ lending efficiency to profits, but
rather we focus on GDP per capita in municipalities. We also address the question which target group
of firms and municipalities generate the largest returns in terms of growth. The latter issue is
particularly relevant in the presence of market failure (asymmetric information, uncertainty, agency
problems, high transaction costs and imperfect competition) and when local capital markets are not
sufficiently developed (Valverde et al., 2007). These circumstances describe the credit market in Brazil
quite well and, therefore, the activities of financial intermediaries give rise to the expected monetary
non-neutrality and the nonuniform growth effects, see Klagge and Martin (2005).

Surprisingly, there are very few papers that compare the effectiveness of credit from different
sources within a single comparable institutional and cultural context. Our results thus complement the
cross-country studies of Bezemer et al. (2016) and Beck et al. (2014) that distinguish between the
growth effects of private and public credit. An advantage of subnational studies is the avoidance of the

omitted variable problems pervading the cross-country literature (Kendall, 2009). Other studies that
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distinguish between private or public capital control Berger et al. (2008), Cole (2009) and Omran
(2007) analyze bank performance in China, India and Egypt, respectively. Yet, to the best of our
knowledge, the present paper is the first to separate the effects of private banks, public banks and
different credit lines from the national development bank (NDB). When NDBs are analyzed, as in Ru
(2018) or Carvalho (2014), results are typically not compared to other type of banks and the focus is
on political economy issues.

The BNDES, as one of the largest NDBs in the world is a particularly interesting object of
study and previous evidence regarding its usefulness is ambiguous. The size of its balance sheet
relative to the Brazilian GDP tripled since the beginning of the new millennium and reached a peak
height of 11% in 2015. In 2014, the BNDES disbursed a total of US$ 107 billion?, equal to three times
the disbursements of the World Bank’s lending arms, the IBRD and the IDA. The BNDES’ expansion
gained pace as of 2008 when it was used as an instrument to counteract the credit shortage of private
banks during the looming financial crises. The BNDES does not have physical branches and thus
operates with direct and indirect loans. The main difference is that the latter have a maximum value
and are provided through accredited financial institutions, which assume the default risk. As far as we
know, this paper is the first attempt to provide a regional analysis of the BNDES’ impact on economic
growth in the aftermath of the financial crisis.

The present data clearly shows that indirect BNDES loans are more effective than direct loans.
This finding confirms the political economy concerns and stresses the importance of incentive and risk
management issues NDBs need to address. The highest impact on regional growth, however, stems
from public credit, followed by indirect loans and private credit. Interestingly, the positive effects of
BNDES loans are not driven by the national or regional economic business cycle as opposed to the
loans from private or public banks. One of the strengths of the BNDES is the anti-cyclical lending
policy during the recent global financial crises, in line with Gutierrez et al. (2011) and Bertray et al.
(2013).

Another important insight is that public, private and indirect BNDES loans have their highest
and most significant growth effect in small municipalities where a disproportionately large share of
small-sized firms is registered. The concentration of public banks and indirect BNDES loans on small
municipalities is the reason for the observed superior overall growth effect. Our results thus confirm
the finance-growth literature following Gertler and Gilchrist (1994), where it is well-known that small
firms are most likely to suffer from liquidity constraints and additional credit has a highly positive
effect. On the flipside, the low relevance of loans from any type of bank in the largest municipalities
can be explained by the prevalence of large firms which have access to other finance sources and rely

much less on loans.

2 Throughout the paper, we use the OECD’s PPP exchange rate from 2017, equal to 2.024, to convert
Brazilian Reais (R$) into US Dollars.
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The following two papers are particularly close to ours, but contributions still differ. Usai and
Vannini (2005) distinguish between the effects of lending from several categories of banks on regional
growth in Italy. They find that cooperative banks and special credit institutions play a positive role,
whereas public and large private banks do not. A commonality with our results is that the favorable
results of the two former types of institutions can be explained by their support to SMEs. Similarly,
Meslier-Crouzille et al. (2012) observe that the share of rural banks is positively related to regional
development in the Philippines and that the less developed the region, the stronger the effect is. In
contrast to the present setting, the authors do not account for the potential endogeneity of lending and
both papers also do not check how the (local) business cycle affects the results. The temporal and
geographical coverage obviously differ as well.

Previous evidence on the performance of the BNDES is mixed. On the positive side,
Cavalcanti and Vaz (2017) find that BNDES loans raise investment and productivity among SMEs.
Our results are in line with Ehrl and Monasterio (2019) who show that it is not a favorable interest rate
that matters most but rather the emergency supply of external finance when and where it is most
scarce. The authors’ main finding is that the receipt (direct as well as indirect) BNDES loans increase
the survival probability of firms by about 25% whereas other details of the loan contract are of minor
importance. On the negative side, our evidence corroborates the work of Lazzarini et al. (2015) and
Bonomo et al. (2014) who find no evidence that BNDES’ loans affect performance, output growth and
investment of listed companies. The authors confirm that the targeted firms do not suffer from credit
restrictions. Our paper adds that BNDES’ loans can be effective, however, once credit constrained
regions and firms are the recipients. In fact, according to Musacchio et al. (2017), this focus on smaller
firms would be consistent with the operations of other development banks, such as the NDBs in
Canada or Chile. Carvalho (2014) observes that multi-plant firms expand employment in politically
attractive regions near elections and receive more BNDES loans.

Our results are also related to other regional approaches that investigate growth effects of
different financial topics such as local financial development (Kendall, 2009), banking competition
(De Gueva and Maudos, 2009 and Burgstaller, 2013), financial innovation (Valverde et al., 2009) or
credit demand (Crocco et al., 2014). Randomized field experiments or natural experiment settings
typically do not compare different lending mechanisms, but they provide solid evidence on the
effectiveness of a single program. An important insight from Karlan and Zinman (2009), McKenzie
and Woodruff (2008), Banerjee and Duflo (2014) and Tarozzi et al. (2015) is that credit availability
spurs real investment, profits and economic activity, principally among financial constrained firms.

The paper is divided into four more sections. The following section gives an overview of the
BNDES'’ role in the Brazilian banking system. Section 3 describes our data sources and empirical

strategy. Section 4 presents the results and section 5 concludes.



2. The Brazilian Development Bank (BNDES)

The National Bank of Economic Development (BNDE) was created in 1952 and in 1982, its
name was changed to National Bank of Economic and Social Development (BNDES). The idea was
that the institution, besides financing the projects, would have a governmental role, being the long-
term investment planner in the country, something that had not been carried out by any organization in
Brazil. In the 1960s, the government created specific departments to address (public) infrastructure
projects throughout the country. As a result, the BNDES began to reduce its share in this sector and
was able to expand its activities in the private market which, hitherto, was a relatively neglected
segment. At the end of the decade, financing of the private sector ended up surpassing that of the
public sector with emphasis on base industries and inputs such as steel, petrochemicals, pulp/paper,
and cement, among others (Paiva, 2012).

Currently, the bank does not have physical branches and operates with direct and indirect
loans. In direct loans, the applicant must apply for funding directly to the BNDES and the amount
demanded, in general, cannot be less than US$ 4.9 million (R$ 10 million). The same value is the
maximum amount for indirect loans which are provided through accredited financial institutions. In
that case, the intermediary institution assumes the risk of the transaction in case of non-payment but
can define payment conditions and guarantees. The BNDES has a wide range of different types of
credit, depending on the purpose of the funds. Within these credit lines the granting can be direct or
indirect. The major distinction between the two modalities analyzed here is thus not the purpose of the
loan but rather its volume, granting procedure and its implementation.

The BNDES’ disbursements evolved gradually from 2000 to the pre-crisis international
financial period. At that time, the bank was used as a counter-cyclical instrument in order to fill the
credit shortage of private banks. However, a severe economic recession began in 2014 and hit Brazil
with negative growth rates of below 4% in 2015 and 2016. The consequent deterioration of the
government budget forced the National Treasury to consolidate its resources, and the BNDES’
borrowing capacity fell sharply. According to data from BNDES (2018), agriculture, commerce and
services, and industry pocketed 20% each while infrastructure received 40% of all disbursements. In
addition, around 80% of the loans were directed towards medium and large companies.

In order to combat the scarcity of private credit following the 2008 crisis and to support the
expansion of loans offered by the bank, the National Treasury made steady financial contributions to
the institution until it became the foremost source of funds in 2009 (World Bank, 2013). According to
the BNDES (2018), it received about $ 216 billion between 2008 and 2014. Basically, the BNDES has
been lending money at interest rates tied to the Long-Term Interest Rate (TJLP) plus an idiosyncratic
risk premium, while the public bonds issued by the Treasury which were used to transfer the US$ 216

billion to the bank are paid at the considerably higher Selic rate generating an opportunity cost in the



fiscal accounts called “implicit subsidy”. In 2016, for example, while the TJL.P was 7.50% per year the
Selic was 14.25% p.a. According to the report of SEAE (2017), between 2008 and 2016 the implicit
subsidies related to government transfers to the BNDES reached R$ 185 billion.

3. Methodology and data

3.1 Estimation strategy

Our empirical analysis of the impact of different sources of credit on municipalities' GDP per
capita is based on the well-known dynamic panel model and the system GMM estimator from
Blundell and Bond (1998) as in Valverde et al. (2007). According to the authors, this approach is
superior in terms of consistency and efficiency compared with other cross-section and/or instrumental
variable alternatives. The choice of variables is motivated by the Cobb-Douglas production function
where all variables are already transformed in per capita stocks. That is, the dependent variable y; is
the GDP per capita of municipality i in year t and the vector of explanatory variables X; includes the
following six per capita terms: physical capital, a measure for human capital, the stock of non-
earmarked credit in public banks as well as in private banks, direct and indirect earmarked credit
stocks provided by the BNDES. a; and b; represent municipality and time fixed effects (FE) and vy is
the error term. The strong persistence of GDP as well as the regular fluctuations over the business
cycle disqualifies the use of a static panel model from our point of view. Yet the inclusion of at least
one lag of the dependent variable is more common in country-level studies than in the regional
context.

Yi=PYi_tB X, *a+b+v, (1)

While the motivation for human and physical capital in eq. (1) is straightforward, the credit
composition component deserves some explanations.® The key mechanism that links credit supply to
economic growth is that financially constrained firms rely heavily on external finance (Beck &
Levine, 2002). Providing additional credit in a constrained market allows firms to grow and
entrepreneurs to enter the market. According to this bank-based view, the role of the financial
intermediary regarding screening, evaluating and pricing of investment projects is crucial. Especially
in the presence of market failures such as asymmetric information, uncertainty, high transaction costs
and low competition in the localized financial market, the type of bank could make a crucial difference
regarding the allocation of credit to the real economy (Valverde et al. 2007). In general, banks may
also differ regarding interest rates of loans and the extent they provide firms with technical assistance,

funding of intangible resources, cash flow buffers, etc. Furthermore, during a period of financial

3 The specification allows the composition of credit to affect GDP through the technological component in the
production function. Since we are already considering the level of physical capital in each region, the
amount of credit from either private banks, public banks or the BNDES represents possible advantages
beyond the acquisition of physical means of production that firms display as capital in their balance sheets.
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distress, private banks are likely to follow the market logic and reduce credit supply in their own
financial interest. Public banks and especially the BNDES do not need to show the same behavior as
they have access to government backed resources, and their target function also includes social well-
being and regional development.

The empirical approach in eq. (1) overcomes many of the difficulties associated with the
identification of growth effects from the receipt of loans. First, the study of a single integrated
financial market, with a homogeneous institutional and cultural environment avoids the omitted
variable bias present in cross-country analyses. Municipality fixed effects (FE) further eliminate all
kinds of time-invariant factors that determine the economic growth of regions. In the present context
of productive credits the municipality FE also account for the time-invariant composition of firms
within regions which is particularly important because some firms have better relations to financial
institutions, including the BNDES, than other firms. To account for further dynamic effects caused by
firm entry and exit, we also control for firm turnover.

Second, time effects control for the national business development but the inter-state or even
inter-municipality business cycle may diverge from the national trend. Since one lag of GDP may not
be sufficient to capture the entire and possibly heterogeneous business cycle of municipalities, we also
include up to three lags in a robustness check as in Acemoglu et al. (2016).

Third, our data includes all BNDES loans, non-earmarked loans from nearly every financial
institution in Brazil and, therefore, also covers the universe of (formal and informal) firms. The share
of the informal market is quite high in Brazil (Ulyssea, 2018) and the analysis of municipality
aggregated financial data circumvents the attrition problems that official firm data introduce (Ehrl and
Monasterio, 2019).

Fourth, the system GMM estimation according to Blundell and Bond (1998) avoids the bias
from contemporary shocks and the reverse causality between GDP and credit stocks by using lags in
differences and levels as instrumental variables for endogenous variables in the model. Their estimator
is consistent for data with high temporal persistence (in contrast to the estimator proposed by Arellano
and Bond (1991)) and for dynamic models with a finite number of observation periods and it
overcomes the Nickel bias of order 1/T in the within estimation. In line with Beck et al. (2014) and
Roodman (2009), we limit the number of instruments in order to prevent over-fitting, weakened over-
identification test statistics and imprecise variance estimates. Assuming the absence of serial
correlation in the error term, a condition which is clearly rejected in the present estimations, implies

the following moment conditions
E[Av,,(y, X, )]=0Vs>2 )
That is, we treat lagged GDP and all of the explanatory variables as potentially endogenous.

The large number of Brazilian municipalities puts us are in a more comfortable position than country-



level studies as the remaining bias of order 1/N in the system GMM estimation becomes negligible.
Another important condition that needs to be verified is the near-unit root dynamic of the GDP

process. The null hypothesis of p=1, however, can also be rejected comfortably in our data.

3.2 Data

The analysis of lending in Brazilian municipalities is limited to the period from 2007 to 2016
by the availability of the BNDES data series (since 2007) and the latest information available for the
municipalities’ GDP (in 2016). Table 1 describes the variables used, their sources and presents the
basic summary statistics. All variables were relativized in per capita terms* and the monetary data
were brought to 2017 prices by the Extended Consumer Price Index (IPCA)®°. The amount of human
capital used in the production is proxied by the share of formal workers with at least secondary
education. Due to the absence of official or administrative information at the municipality-level, we
also need to construct a measure for physical capital. To calculate the physical capital, we use the
average gross fixed capital formation in formal enterprises in each municipality provided by the
Ministry of Labor and Social Security (MTPS) and multiply this value by the number of enterprises.

The information about the stock of credit offered by state-owned banks and private banks is
taken from the Monthly Banking Statistics by municipality (Estban), collected and published by the
Brazilian Central Bank (BACEN). To avoid duplication of information with the indirect earmarked

credit provided by the BNDES, we only use non-earmarked loans from commercial banks.

[ Insert Table 1 here — Description, source and aggregate values of the variables ]

Figure 1 displays maps with the geographical distribution across municipalities of the four
types of credit used in this study. It becomes apparent that private lending is much more concentrated
than public lending. On the one hand, this occurs because private institutions can be primarily found in
larger and higher-income cities. On the other hand, state-owned institutions also serve a wider social

purpose, installing bank branches even in locations where a lower profit margin is expected.

[ Insert Figure 1 here — Mean Credit stocks by municipality 2007-2016 ]

Figure 1 also reveals that a considerable fraction of municipalities presents credit stocks equal

to zero, most likely because these locations do not host public or private banks agencies.® These zero

4 Considering the population of municipalities in each year according to data from the Brazilian Institute for

Geography and Statistics (IBGE).

5  The IPCA is the reference index for inflation in Brazil.

6 Since the credit data of the Central Bank of Brazil is accurate, the values can be regarded as true zeros, not
missing information. The absence of any king of bank is plausible due to the large number of cities have low
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values impede us to apply the logarithmic transformation and we prefer to work with the four types of
credit stocks in 100,000 Brazilian Reais per capita. To be precise, 52% of all municipalities show zero
private credit stocks over the entire period 2007-2016, whereas regarding public credit, the share is
equal to 41%. In sharp contrast, there are only 40 municipalities, i.e., less than 1% of municipalities
without any type of credit. This comparison shows the virtually nationwide coverage of indirect
BNDES loans. Despite their ample supply, indirect loans show a lower intensity in the North and
Northeast regions. The lower credit values may be explained by the relatively lower income and
productive capacity in these two regions. The same observation applies to the distribution of private
credit. Finally, the direct BNDES loans from BNDES are the ones with the highest spatial
concentration, which is not surprising, given that since this type of credit has a minimum volume of
R$ 10 million and is thus mostly available to large companies, which tend to be located in large

agglomerations.

4. Results

4.1 Baseline results

This section presents how credits from either public, private or the national development bank
BNDES affect the GDP in Brazilian municipalities over the period 2007-2016. At first, we estimate
equation (1) using the system GMM technique. The results of the baseline specification are displayed
in column (2), table 2. In this estimation, all explanatory variables are instrumented by their second,
third and fourth lag to avoid an endogeneity bias. The AR(2) test statistic at the bottom of the table
clearly supports the notion that instruments from the second lag on can be considered exogenous.
Furthermore, we constrain the sample to municipalities that host at least one public or private bank.
There are still 3360 of those municipalities with a positive amount of credit stock over the entire
observation period. Having explained the baseline results, we provide a discussion about how different
specifications affect the outcome, and we provide a justification for our choices.

The coefficients in column (2) show that the credit stock in both private and public banks are
positively related to the level of log GDP. Across all specifications in table 2, the influence of public
banks is clearly higher than that of private banks. Column (2) also indicates that the indirectly
operated BNDES are more effective than the direct ones. Whereas the magnitude of the indirect loans
is in between that of public and private credit, the direct BNDES loans remain statistically
insignificant. The point estimates indicate that an increase in indirect BNDES loans by R$ 10,000 per

capita should increase local GDP per capita by 3.1%.

[ Insert Table 2 here — Credit stocks and GDP per capita ]

population, high poverty, and crime, doing the presence of the bank branch unprofitable.



The remainder estimations in table 2 represent robustness checks for the baseline results.
Column (1) shows that without considering the credit provided by the BNDES, the effect of the other
variables is biased upward. The bias is strongest in case of public banks which suggests that
municipalities that receive large amounts of indirect loans also have a good coverage by public banks
but not by private banks. The potential overestimation by 50% for the impact of lending from public
banks demonstrates how important it is to include the participation of the BNDES in evaluations of the
Brazilian banking system.

The estimations in columns (3) and (4) vary the composition of municipalities. In comparison
to our preferred specification without the zero-credit regions, it is reassuring to see that the results
regarding the non-credit variables are highly similar. Once all Brazilian municipalities are included in
column (3), the effect of the four types of credit stocks is different. Yet, by definition, nonexistent
credit stocks in municipalities without a public nor private bank cannot cause growth effects. The
excessive number of zero credit stocks seems to be related to relatively lower GDP growth, leading to
upward biased coefficients for public and private lending. Column (4) shows that even the BNDES
loans do not significantly impact the GDP of regions without public and private credit stocks,
suggesting that either the productive capacity is extraordinarily weak and/or the lack of a financial
intermediary is a major obstacle for firms to access BNDES loans. These observations lead us to the
conclusion that municipalities without bank branches cannot be representative in a study on the effects
of credit composition and that these municipalities rather distort than complement our estimations.

Next, we alter the number of instruments for each endogenous variable in columns (5) and (6).
Including more or less lags hardly changes the estimated coefficients and thus leads to the same
conclusions. However, the estimations suggest that increasing the number of internal instruments
decreases the standard errors relative to the size of the coefficients and thus may lead to overconfident
conclusions. Considering the credit stocks as exogenous variables in column (7), i.e., not using lagged
instruments at all, however, leads to significantly higher point estimates. This upward bias can be
explained by the positive correlation with contemporaneous (demand) shocks and the expected
(positive) reverse causality between GDP and credit stocks. It thus seems to be more appropriate to
consider all variables as endogenous in the present case.

In the last column of table 2, we add the number of firms per municipality-year to the baseline
model in column (2). The coefficients of this new variable are insignificant and those of the reminder
variables change very little. This exercise shows that the relation between credit stocks and GDP
growth is not driven by firm turnover and possibly the associated de- or increase in loans of exiting or
entering establishments.

The results in the eight different specification in table 2 sustain the high persistence but not

explosive effect of the lagged dependent variable showing significance in all models with a coefficient
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above 0.89 but still considerably below 1. In addition, the data also confirm the expected positive
relation between fixed capital and GDP while our proxy for human capital, although positive, shows
no significance.” Note that the coefficients of both types of capital cannot be compared to the well-
known elasticities from the Cobb-Douglas production function, because we transformed the equation
in per capita terms. In fact, the coefficients of human and physical capital are in line with Lima,

Silveira Neto (2016).

4.2 Results by municipality size

Our aim in this section is to further explore the regional aspect of the previous results and
hence we investigate potential heterogeneous effects across the size distribution of municipalities. It is
most interesting to find out why public banks and indirect BNDES loans stimulate economic growth
more than lending from private banks.

If, on the one hand, the benefits for the recipients are related to either the quality of the bank’s
services, their interest rate (principally the subsidized ones from BNDES loans), or whether credits are
earmarked or not, one should observe the same positive effects in all municipalities. While we cannot
discriminate between these three potential explanations, they lead to the same outcome and, at least,
can be tested altogether against the following distinct outcome.

If, on the other hand, the previous results are related to financial constraints, one would
expect to find regional differences. The relief of constraints should lead to stronger real growth in
locations where credit and intermediaries are rare and where the proper characteristics of firms hamper
their financing options. Specifically, the lack of adequate collateral and other risk related factors result
in larger difficulties for small firms to obtain loans (Gertler and Gilchrist, 1994). Moreover, the use
direct financing facilities such as equity or bonds is easier for larger firms. Another hypothesis we can
evaluate is that the growth effects may be related to the interaction between the local business cycle
and bank’s credit supply.

For a first approximation, table 3 presents descriptive statistics concerning the distribution of
credits and firm size across regions of different population size. According to the classification by the
IBGE indicated in column (2) of panel A, we distinguish between large, medium and small
municipalities. The distribution across the three classes of regions differs between all four types of
loans but the divergence for private credit and indirect BNDES loans is outstanding. Private credit
stock is primarily concentrated in municipalities with more than 100,000 inhabitants where it is equal
to R$ 2,311 per capita compared to only R$ 382 and R$ 216 in medium and small municipalities,

respectively. Public credit also tends to accumulate in more populated regions, but the difference is

7 This lack of significance may be due to the fact that we do not control for differences between sectors (many of
the sectors, especially services rely heavily on low-skilled labor), or due to the generally still low levels of high-
skilled workers. Measurement error and the fact that this variable only refers to workers in the formal labor
market are also likely to bias the coefficient of human capital towards zero.
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less striking. Loans by the BNDES, principally the indirect ones, show the opposite pattern. The per
capita amount of outstanding indirect loans in municipalities with up to 20,000 inhabitants is R$ 2,320
while the average in large and medium regions is about half of this value. Direct BNDES loans show
the highest concentration in medium-sized regions but, although significant according to a Wald test,
the differences are no larger than R$ 240 per capita.

Panel B in table 3 supports the notion that Brazilian firms in small municipalities are more
credit constrained than their competitors in more populated regions. A disproportionately large share
of all firms (49%) in small municipalities are micro-enterprises with less than 5 employees, as
compared to 27% and 39% in large and medium-sized regions, respectively. Vice versa, the share of
large firms in the most populated municipalities is at least twice as high as in the two other classes of

municipalities.

[ Insert Table 3 here — Distribution of loans across municipalities by size ]

Table 4 presents regressions where the sample is divided according to the three size classes of
municipalities. For the sake of space, the coefficients for human and physical capital are omitted.
Focus first on columns (1), (3) and (5) where the specification is exactly as in our baseline regression.
The only variable that is statistically significant in all three regressions is lagged GDP. In line with the
descriptive statistics in table 3, the results for the credit types in the three municipality size classes
show substantial heterogeneity.

Indirect BNDES loans and loans from public banks only have a relevant relation to economic
growth in the smallest municipalities. The coefficients are close to the ones in the complete sample. As
in table 2, direct BNDES remain without any relevant relation to the growth of municipalities of
whichever size. The only type of credit that has a significant, albeit small, effect on GDP in the most
populated regions stems from private banks. According to column (1), an increase in private credit
equal to R$ 10,000 per capita is associated with a GDP per capita growth of only 0.6% in the largest
municipalities, while the same increase should raise GDP p.c. by 15% in the smallest municipalities.
These observations clearly support the view that firms in smaller municipalities find it particularly
difficult to obtain external finance, and that additional credit stimulates local GDP. Within this group
of municipalities, loans from private banks seem to be more effective than those of public banks or the

BNDES.

[ Insert Table 4 here — Results by municipality size group ]

In order to shed more light on the transmission channels and on the potential reasons for the

observed heterogeneities across regions, we present another extension of the scenario above. The
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regressions in columns (2), (4) and (6) include the second and third lag for the municipality’s own
GDP. The idea is that these additional autoregressive components provide a good approximation of the
local business cycle. This extension is an additional robustness check that not the autonomous
medium-term business cycle is driving the observed growth effects but indeed the credit supply. When
banks adjust their future lending behavior to current shocks, the error term from past periods may be
correlated with the current credit variables in eq. (1), although the AR(2) test in all estimations
confirms with high statistical certainty that this was not the case. Thus, the second advantage of the
specification with additional lagged GDP terms is that we need to adjust the instruments to values
from the fifth to seventh lag, providing further support for the exogeneity of the IVs.

Table 4 shows that only the second lag shapes the curvature of the business cycle, while third
order terms remain insignificant. Any higher order lags are thus unnecessary. The results in the even
numbered columns point out that those positive effects on GDP p.c. growth that are independent from
the business cycle stem essentially from the BNDES loans. Indirect BNDES loans are still positively
related to the economic activity in small municipalities and the coefficients are almost the same as in
the previous estimations. In contrast, direct BNDES loans positively affect growth at least in medium-
sized regions which are the ones that are mostly targeted by this type of loan facility. Another major
difference is that controlling for the business cycle movement washes away the statistical significance
of credits by public and private banks. Only the tiny effect of private credit on GDP in the most
populated regions remains significant.

Previous papers such as De Aghion (1999) highlight that providing capital resources
independent of the business cycle is one of the main strengths of National Development Banks. In this
sense, the private banks may have reacted to the (global) credit crunch and/or may have anticipated
upcoming deterioration of the real economy. In line with the results in Bertray et al. (2014), this
constellation justifies why BNDES loans have a particularly positive impact once we condition our

estimations on the business cycle.

4.3. A simple cost-benefit analysis

To get an idea about the merit of BNDES’ loans relative to their cost, we provide a back-of-
the-envelope calculation. We include only BNDES loans because unlike the other banks, its actions are
subordinate to the government and because these loans are subsidized. Regarding the benefits, we use
the estimations without distinguishing between the size of municipalities in table 2. The regression in
column (2) indicates that direct loans do not have an effect on GDP per capita which is statistically
different from zero and indirect loans (measured in R$ 10,000) have a semi-elasticity of 0.36.
Regarding the cost of BNDES loans, the Secretary for Economic Monitoring at the Ministry of

Finance (SEAE 2017) compiled the total yearly subsidies from the federal government to its
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development bank which were practically nonexistent before 2007 but then increased until reaching
around R$ 53 billion in the year 2015. The lending generated a total implicit cost of R$ 185 billion
between 2008 and 2016. If we consider that the average share of direct and indirect loans is equal to
55% and 45% over our observation period, direct BNDES loans account for R$ 83 billion in the public
accounts, while the provision of the indirect ones costs R$ 102 billion.

From the variation of credit stocks and the estimated semi-elasticity, we compute the implied
benefits. For the direct loans, the balance is clearly negative (even if we would consider the estimated
coefficient of 0.06). The aggregate supply of indirect loans increased annual per capita income by an
average of R$ 147, generating a cumulative gain in GDP in these years of R$ 265 billion. Therefore,
the indirect loans brought an economic gain of R$ 153 billion. Note, however, that this calculation
only captures direct, first-round effects, without considering potential benefits of alternative public

investments and the loss through interest payments due to the increased public deficit.

5. Conclusion

The present study analyzed how credits from either public, private and the national
development bank BNDES affect the GDP in Brazilian municipalities over the period 2007-2016. In
particular, our findings contribute to the discussion about the usefulness of National Development
Banks and about the effectiveness of state-owned banks in general. To date, there is no consolidated
opinion among economists and the results from empirical studies vary substantially. We find that the
efficiency of the BNDES depends crucially on the design of its credit programs and the overall growth
efficiency of credit is intimately related to its provision in regions where credit supply is scarce.

According to our estimates, an increase in per capita indirect loans by R$ 10,000 should lead
to a GDP per capita growth of 3.1%. The same credit increase from private and public banks is
associated with a 1.6% and 5.3% higher GDP p.c., respectively. We also found that the majority of
positive effects of credit supply from either of these three sources becomes manifest in the least
populated regions. Once we control for the business cycle in municipalities, virtually only the positive
growth effects of BNDES loans remain.

From our perspective, the following lessons can be learned from the present research. First,
the single most important growth facilitator seems to be the sheer availability of external finance,
when and where it is most scarce. Credit availability thus matters more than the overall service quality
or interest rates offered by a certain kind of bank. Second, we cannot confirm that lending from the
private sector is most efficient. Yet, a clear downside of private credit in Brazil is that it is not very
widespread to the least populated regions. It is therefore comforting to see from a development
perspective that public banks have the mission to provide financial services even in unprofitable and

remote areas of a country with continental dimension.
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Third, when the BNDES takes advantage of the knowledge, risk evaluation practices and the
network of the existing financial intermediaries, its credit supply is much more effective than when it
distributes large credit volumes directly to firms which, in most cases of direct loans, are large and
tend to suffer less from credit constraints. In this way, commercial banks appear to play an important
partnership in choosing the most efficient projects, which would partially eliminate one of the main
criticisms of development banks, the political influence. Finally, the data indicates that the great
advantage of National Development Banks is their capability to provide financial resources in
emergency situations. In the present case, the BNDES was used to cushion an economic crises when
all types of firms suffered from temporarily limited credit access. After all, policy makers need to
recall that, like any other counter-cyclical measure, the intervention ought to be cut back when the

situation (in the private credit market) has returned to normal.
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Figures

Figure 1 — Mean Credit stocks by municipality 2007-2016
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Notes: The scale represents the size of the average credit stock per capita in R$ in each municipality and each of
the four different credit types considered here, namely credit from public banks (excluding the BNDES), private
banks and the BNDES’ direct and indirect credit. That is, municipalities in the highest group, above 300, have an

average credit value of over R$ 300 per individual.
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Tables

Table 1 - Description, source and aggregate values of the variables

Variable Description Source | Mean | Std. Dev.
GDP Log of GDP per capita IBGE 2956  0.690
Log of physical capital per capita. Calculated based on
physical capital the GFCF by establishments in the country multiplied by MTPS 1.529 0.865
the number of establishments in each municipality.
Log of human capital. Percentage of the number of
human capital ~ formal workers with at least complete secondary mrps -0.603 0.271
education.
. . Volume of non-earmarked credit stock per capita offered 0.004 0.031
public credit ) i banks in R$100,000. BACEN
: ; Volume of non-earmarked credit stock per capita offered 0.011 0.010
private credit ) i ate banks in R$100,000. BACEN
; Volume of direct credit stock per capita offered by the 0.008 0.078
BNDES direct gNDES in R$100,000. BNDES
BNDES indirect Volume of indirect credit stock per capita offered by the BNDES ~ 0.019 0.037

BNDES in R$100,000.
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Table 2 — Credit stocks and GDP per capita

O] (&) 3 4 (&) (6) )] ()

L.GDP 0.903"*  0.914™ 0.900™* 0.905™* 0.931"* 0.905™* 0.892"* 0.910"
(0.018)  (0.016) (0.013) (0.020) (0.015) (0.014) (0.021) (0.018)

physical capital 0.042°*  0.037"" 0.044™* 0.046™ 0.025™ 0.041™* 0.041™" 0.041**
(0.010)  (0.009) (0.006) (0.011) (0.010) (0.008) (0.011) (0.008)

human capital 0.022 0.017  0.005 -0.008 0.010  0.019  0.018  0.019
(0.015)  (0.016) (0.012) (0.019) (0.017) (0.016) (0.016) (0.017)

private credit 0.178™*  0.159"* 0.184™* 0.088™ 0.173"™* 0.193"* 0.173""
(0.066)  (0.057) (0.061) (0.040)  (0.056) (0.064)  (0.060)

public credit 0.807**  0.530"™  0.600™** 0.498™  0.579"™ 0.688™" 0.528"
(0.247)  (0.225)  (0.201) (0.222)  (0.229) (0.256) (0.215)

BNDES direct 0.062  -0.001 -0.010 -0.034  0.062 0.104™  0.060
(0.045)  (0.045) (0.056) (0.059) (0.039) (0.039) (0.044)

BNDES indirect 0.310"*  0.240™  0.153  0.300" 0.306™ 0.517"* 0.310"
(0.104)  (0.092) (0.238) (0.155) (0.089) (0.110) (0.122)

AR() test p-val. 0.505 0.487  0.765  0.148  0.496  0.486  0.474  0.486
# of groups 3360 3360 5504 1823 3360 3360 3360 3360
Obs. 30240 30240 49536 16407 30240 30240 30240 30240

Instruments for

credit stocks lags 2-4  lags 2-4 lags 2-4 lags2-4 lags2 lags2-6 none  lags2-4

The dependent variable is log GDP per capita. The coefficients are obtained using the system GMM estimator
which uses levels and first differences in lags as instruments for all explanatory variables in the table. “L.” refers
to variables with a one year lag. All specifications also include municipality and year fixed effects. The default in
columns 1, 2 and 5 to 8 is to include municipalities that show a positive number of public or private credit stock.
The regression in column 3 includes all municipalities while columns 4 is based on municipalities that do not
host both private and public banks. The last line indicates which lags are used as instruments for the credit stock
variables Except for column (7), lagged GDP and the two capital variables also use the same type of lagged I'Vs.
The estimation in column 8 adds the number of firms in each municipality and years to the baseline specification
in column 2. Heteroscedasticity robust standard errors are in parentheses. *indicates p < 0.10, ™ p < 0.05 and ™"
p <0.01, respectively.
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Table 3 — Distribution of loans and firms across municipalities by size

A) Distribution of population and loan characteristics

Municipality Population ~ population private public direct indirect
class range (thousand)  mean credit credit BNDES BNDES
large 100+ 376,755 2,206 1,675 683 1,298

medium 20-100 40,556 373 1,226 820 1,336
small Until 20 10,381 212 968 747 2,320
B) Distribution of firms by size
Mun. class [0,5] [5,10[ [10,20[ [20,50[ [50,100[ [ 100, 100+ [
large 0.27 0.20 0.18 0.17 0.08 0.10
medium 0.39 0.22 0.16 0.13 0.05 0.05
small 0.49 0.21 0.13 0.10 0.04 0.03

In panel A, columns 1 and 2 define the three municipality size classes according to the indication by the IBGE.
Columns 3 to 7 present the average values of population size and the four type of credit stocks in the
municipality size classes in the sample of municipalities with either a public or private bank.

In panel B, column 1 refers to municipality size classes and row 1 defines the classes of firm sizes according to
the number of full-time employees. The remaining cells indicate the share of firms in each of these
municipality-firm size combinations,where the shares in each row sum up to one.

Table 4 — Results by municipality size group

D ) 3 4 ) (6)
mun. size: large medium small
L.GDP 0.951™"  1.353"" 0.935™"  0.961™  0.862"" 0.827™

(0.014) (0.120) (0.014) (0.079) (0.030) (0.059)

L2.GDP -0.294" -0.054 0.120™
(0.177) (0.072) (0.059)

L3.GDP -0.097 -0.039 -0.045
(0.080) (0.061) (0.040)

private credit 0.057"  0.042™" 0.571 0.810 1.534"™ 0.777
(0.017) (0.016) (0.491) (0.559) (0.666) (0.799)

public credit -0.182 0.081 0.152 -0.555 1.070™ 0.159
(0.270) (0.280) (0.307) (0.474) (0.435) (0.537)

BNDES direct 0.106 0.088 0.053 0.122"" 0.024 0.069
(0.102) (0.078) (0.035) (0.040) (0.063) (0.080)

BNDES indirect 0.082 0.086 0.044 0.264 0.404™ 0.350™
(0.228) (0.224) (0.222) (0.245) (0.162) (0.161)

AR(2) test p-val. 0.149 0.558 0.084 0.761 0.625 0.214
# of groups 311 309 1,404 1,380 1,850 1,816
Observations 2,587 2,052 11,712 9,155 15,941 12,313
Instruments lags 2-4  lags 5-7 lags2-4  lags5-7  lags 2-4  lags 5-7

The dependent variable is log GDP per capita. The coefficients are obtained using the system GMM estimator
which uses levels and first differences of two to four year lags as instruments for all explanatory variables in the
table. “L.” refers to variables with a one year lag. All specifications also include municipality and year fixed
effects, as well as physical and human capital variables. Heteroscedasticity robust standard errors are in
parentheses. "indicates p < 0.10, ™ p < 0.05 and ™™ p < 0.01, respectively.
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