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Non-Technical Summary

Most studies in the finance-growth nexus literature use data from several countries to conduct
their empirical analyses, which may be hard to interpret due to the diversity in historical
experiences, cultural norms and institutional contexts. We use a rich database of Brazilian
municipalities and their respective stage of financial development to test the role of financial
development in economic growth. The dataset has more than 5,500 municipalities with high
heterogeneity, allowing a more comprehensive analysis of the relationship between financial

and economic development.

The financial development of a region can be seen as a mechanism to accelerate its economic
growth. While we find a statistically significant link of the finance-growth nexus in Brazil,
such relationship underwent changes after the global financial crisis. Our results suggest
that non-earmarked credit has a strong association with higher economic growth rates than
earmarked credit. However, the association between earmarked credit and economic growth

became stronger after 2008.

We further investigate the role of different credit modalities in economic growth. We find that
general-purpose, purpose-specific, and other types of loans have a positive association with
economic growth. However, we find that purpose-specific loans are relatively more important
to explain economic growth. However, after the global financial crisis, general-purpose loans

correlate stronger with economic growth. Other credit operations tend to matter less.

We also find that credit from state-owned, domestic private and foreign banks associates with
municipal economic growth. Our results suggest that credit from domestic private banks
strongly associates with higher economic growth rates of Brazilian municipalities. In addi-
tion, after the global financial crisis, the correlation between credit from state-owned banks
and growth becomes more pronounced relative to the pre-crisis period. In what concerns bank
type, credit from commercial banks associates more strongly with higher economic growth

rates.



Sumario Nao Técnico

A maioria dos estudos na literatura do “finance-growth nexus” utiliza dados de varios paises
para realizar andlises empiricas, o que pode gerar dificuldades na interpretacdo em funcao
da diversidade de experiéncias historicas, normas culturais e contextos institucionais. Uti-
lizamos uma rica base de dados de municipios brasileiros e de seus respectivos estagios de
desenvolvimento financeiro para testar o papel do desenvolvimento financeiro no crescimento
econdmico em cidades brasileiras. A base de dados possui mais de 5.500 municipios com alta
heterogeneidade, permitindo uma anélise mais abrangente da relacdo entre desenvolvimento

financeiro e econdmico.

O desenvolvimento financeiro de uma regido pode ser visto como um mecanismo propulsor
de seu crescimento econdmico. Apesar de encontrarmos uma ligagdo estatisticamente signif-
icante do “finance-growth nexus” no Brasil, tal relacionamento sofreu mudancas apds a crise
financeira global. Nossos resultados sugerem uma forte associacdo entre crédito ndo dire-
cionado e maiores taxas de crescimento econdmico dos municipios relativamente a crédito
direcionado. No entanto, a associacdo entre crédito direcionado e crescimento econdmico se

fortaleceu ap6s 2008.

Investigamos ainda o papel das diferentes modalidades de crédito no crescimento econdmico.
Verificamos que a correlagdo de empréstimos, financiamento e de outros tipos de empréstimos
com crescimento econdmico € positiva. Em especial, verificamos que crédito para financia-
mento € relativamente mais importante para explicar o crescimento econdmico. No entanto,
depois da crise global de 2008, empréstimos para fins gerais se correlacionam mais forte-

mente com crescimento econdomico. Outras operacdes de crédito tendem a importar menos.

Verificamos que crédito de bancos publicos, privados e estrangeiros se associa a crescimento
econdmico. Os resultados sugerem que crédito de bancos privados se associa significativa-
mente com o crescimento econdmico dos municipios brasileiros. Além disso, apds a crise
de 2008, a correlacdo entre crédito de bancos publicos e crescimento fica mais forte rela-
tivamente ao periodo pré-crise. No que diz respeito ao tipo de banco, crédito de bancos

comerciais se associa mais fortemente com altas taxas de crescimento econdmico.
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Abstract

We contribute to the finance-growth nexus literature by showing that credit origin, bank owner-
ship, credit modality and bank type matter for economic growth. We use a unique dataset covering
5,555 municipalities in the Brazilian economy with granular information on credit characteristics.
We find that non-earmarked credit to the corporate sector associates with municipal economic
growth more strongly than earmarked credit, despite the increase in relevance of the latter after
the global financial crisis. We also find that the credit modality—whether it is general purpose or
purpose-specific loans—associates with economic growth in different ways. Overall, credit pro-
vided by domestic private banks to the corporate sector correlates with higher economic growth
rates. In contrast, only after the crisis the relationship between credit from state-owned banks and
economic growth becomes statistically significant. While we follow the finance-growth literature
in our empirical exercises using internal instruments in GMM estimations, we also provide ro-
bustness tests using two additional external instruments: the number of complaints filed against
each bank and the local credit accessibility. Our results with external instruments indicate the
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1 Introduction

Over the past years, significant effort has been put on the debate of the finance-growth nexus and
the role of banks. We contribute to the literature by studying the finance-growth nexus in Brazil using
unique datasets. First, we explore how different credit characteristics relate to economic growth. Sec-
ond, we analyze whether the link between financial development and economic growth has changed
after the global financial crisis. By matching unique data on granular loan-level credit operations
to the corporate sector and municipality-level economic and social development indicators, we ana-
lyze the association of credit from state-owned, domestic-private and foreign banks to local economic
growth. We also outline the association of economic growth and credit from commercial, investment,
development banks, and credit unions within each Brazilian municipality. We also look whether dif-
ferent credit modalities—i.e. those with a specific purpose or not—correlate with economic growth
of municipalities. While we find a statistically significant link of the finance-growth nexus in Brazil,

we find that such relationship underwent changes after the global financial crisis (GFC).

Many studies regarding the finance-growth nexus use cross-country data, which is hard to in-
terpret due to the diversity in historical experiences, cultural norms and institutional contexts. That
is why we focus on domestic municipality-level data of Brazilian municipalities. Brazil is a relevant
emerging market country and experienced a tremendous credit growth in the mid-2000s, especially
between 2004 and 2008. According to the Brazilian Institute of Geography and Statistics (IBGE),
GDP reached a significant positive annual growth rate of 6% in 2007 and 2008, just before the GFC.
Comparing 2008 with 2003, gross domestic product increased 26.5%, which is equivalent to an aver-
age annual growth of 4.8%.

While the fast credit growth seems to have fueled economic growth to some extent, the pace
of economic growth has been somewhat lower. The question of how the quality of lending and who
gets the credit affects economic growth is very relevant for policy makers. This fact becomes even
more important for the Brazilian case because of its bank-oriented economy. As capital markets are
underdeveloped, bank credit turns out to be the only source of external funding for the average firm.
In this way, the role of bank financing in economic growth stands out as an important point worth

investigating.

Brazil’s financial and banking systems are the largest in Latin America. The Brazilian banking
system comprises financial institutions with diverse ownership structures. State-owned banks have
an important presence and hold a significant share of the corporate and housing markets. There is a
strong intervention of the federal government in the form of prudential regulation, price regulation,
and direct quantity regulation through subsidized loans. Credit in the Brazilian banking system is

usually grouped into earmarked and non-earmarked credit.

Earmarked loans comprise a relevant share of the Brazilian credit market and are directed to
specific sectors or activities through resources regulated by law. These include mandatory lending
to specific sectors, such as to small rural producers or to a subset of households that are financing

specific assets, such as low-income families buying their first houses. The supply of long-term credit



is mainly in the form of earmarked loans. These loans are granted within government programs that
seek to address specific market failures in the banking system. For example, most of the lending to
housing is earmarked, and interest rates are lower than market rates that are in place for other types
of non-earmarked loans. In this paper, we show that the relationship between bank financing and

economic growth differs for earmarked and non-earmarked credit.

It is not clear the relative relevance of state-owned and privately-held banks to economic growth.
While they may differ in several aspects, such as institutional arrangements and goals, it is an em-
pirical question to test whether such distinctions may complement each other and generate more
pronounced economic growth rates. For instance, Brazilian state-owned banks behaved counter-
cyclically during the global financial crises as a conduit for policy making. Has this change in stance
had an impact in municipal economic growth? Additionally, due to the higher information asymme-
tries, does the role of foreign banks in economic growth change during distressed times, such as the
GFC? Our empirical exercises contribute to these questions by documenting how financial develop-
ment associates with economic growth from several bank- and loan-specific characteristics, adding

important contributions to the literature.

There are empirical identification challenges in the finance-growth literature as financial devel-
opment endogenously relates to economic growth. Endogeneity can lead to inconsistent estimates and
incorrect inferences, which may provide misleading conclusions and inappropriate theoretical inter-
pretations. To mitigate endogeneity, the finance-growth literature usually resorts to GMM estimations
with internal instruments in contrast to the usual OLS estimation. Internal instruments normally in-
clude first-differenced or in-levels lagged values of endogenous (instrumented) regressors. However,
if there is any structure between the endogenous variable with their past values—which is very likely

in most cases—then endogeneity is still a concern (Blundell and Bond (1998))).

This paper does not tackle the issue of causality between financial development and economic
growth. Instead, we document a series of statistical relationships between bank financing and local
economic growth in different perspectives. We follow the standard finance-growth literature and use a
dynamic panel-data estimation (Blundell and Bond (1998))) with internal instruments. To complement
these results, we also run two-stage instrumental regressions, in which we instrument financial devel-
opment using two external instruments. In the first, we instrument bank-specific credit growth with
the number of complaints municipality-specific residents file against that bank. As residents’ com-
plaints increase, credit demand for that bank tends to decrease and the bank credit growth is likely
to reduce. In the second, we instrument credit growth with a proxy for credit accessibility within the
city. The more accessible banks are, the more likely residents will engage in credit operations with
those banks. Our results remain qualitatively unchanged over different specifications regardless of the

use of internal or external instruments or the estimation method.

Our results show that the non-earmarked credit associates with economic growth more strongly
than with earmarked credit. However, we find evidence that earmarked credit becomes more relevant
for economic growth than non-earmarked credit after the onset of the GFC, which may be partly

explained by the observed counter-cyclical behavior in the credit market of state-owned banks after



the crisis.

We also find that credit modality matters for economic growthE] We find that purpose-specific
loans are relatively more important to explain economic growth than general purpose loans or other
credit operations. However, after the GFC, our estimates change, and general purpose loans corre-
late more strongly with growth. These findings may be partly explained by the fact that financially
constrained (small) firms may have demanded more short-term credit to withstand the unexpected
negative events arising from the sudden increase in risk aversion and decrease in international de-

mand for goods and suppliers.

We also find that state-owned, domestic private and foreign banks associate positively with eco-
nomic growth. Our results suggest that domestic private banks play an essential role in the economic
growth of Brazilian municipalities. However, after the GFC, the presence of state-owned banks cor-
relates stronger with higher economic growth relative to the pre-crisis period. In what concerns bank
type, commercial banks are more relevant to explain growth. After the GFC, foreign banks reduced
their activities in the Brazilian banking system, decreasing their lending and their importance for local
economic growth relative to domestic private and state-owned banks. We also find that credit unions
correlate with growth especially after the GFC, despite holding a relatively small market share and

being more concentrated in specific regions in Brazil.

We also study others determinants that relate to economic growth besides financial development,
such as income distribution, social inequality, and development levels from the education, income, and
health perspectives. Worse income distribution tends to reduce economic growth. Demirguc-Kunt and
Levine (2008) focus on re-distributive policies to reduce inequality with positive effects on economic
growth. As reviewed by |Aghion et al.| (1999), some models suggest that public policies that redis-
tribute income from the rich to the poor reduce the negative growth effects of income inequality and
therefore boost aggregate growth. In turn, Beck et al.| (2007) propose an alternative policy approach
in which financial sectors reforms should be aimed at reducing market frictions and to lower income
inequality and boost growth, without the potential incentive problems associated with re-distributive
policies. Our work documents statistical evidence of the role of other variables that may influence

economic growth apart from financial development variables.

The remainder of the paper is structured as follow. Section 2 describes a brief literature review.
Section 3 documents the data. Section 4 discusses the econometric methodology. Section 5 introduces

the empirical results. Section 6 draws policy implications. Section 7 concludes the paper.

"We divide credit modality as follows. General purpose loans include short-term loans to cover up liquidity needs,
while purpose-specific loans encompass, among others, loans to finance specific assets, such as houses and cars. Other
credit operations include leasing.



2 Literature Review

There is not yet a consensus in the literature about the debate of the finance-growth nexus
and the role of banks. A strand of the literature suggests a positive relationship between financial
development and economic growth or, more specifically, that financial intermediaries exert a positive
impact on growth (King and Levine| (1993)), Beck et al.| (2000), Koop et al.| (2000), [Levine| (2005),
Beck et al. (2014b)). We present a summary of the recent literature findings’ on the impact of financial

development on economic growth in Table

Jayaratne and Strahan| (1996) find that rates of real per capita growth in income and output
increase significantly following intrastate branch reform, showing that improvements in the quality
of bank lending—and not increased volume of lending—appear to be responsible for faster growth
rates. In the same vein, Beck et al. (2015]) document the importance of finance for entrepreneurship

and microenterprise growth, both of which being conduits for municipal economic growth.

Beck and Levine|(2004) and /Abedifar et al.| (2016) show that stock markets and banks positively
influence economic growth, implying a positive relationship between the market share of banks and
the development of financial intermediation, financial deepening and economic welfare. More credit
provided by efficient banks exerts a complementary growth effect in addition to the direct quantity
and quality channel effects (Hasan et al.|(2009)).

Even though banks may differ significantly in terms of individual financial profiles—such as
capital buffer levels, asset quality, earnings, liquidity, management quality—and even institutional
goals, Doumpos et al. (2017) show that the difference of the overall financial profiles between Islamic
and conventional banks is not statistically significant. Despite competing in the same banking system,
there is empirical evidence showing that Islamic banks showed stronger resilience during the GFC
(Hasan and Dridi| (2011)). Breitenlechner et al.| (2015)) demonstrate that while financial development
is positively linked to GDP growth in normal times, larger financial sectors lead to significantly worse
economic outcomes in the case of a banking crisis, highlighting that the finance-growth nexus depends

on the current macroeconomic conditions of the economy.

Some authors find that the impact of finance on growth is positive and significant only up to a
certain point. Soedarmono et al.|(2017) find that higher financial development measured by financial
deepening and financial intermediation exhibits an inverted U-shaped relationship with economic
growth, suggesting a non-linear effect. Beck et al. (2014a) defend that an expansion of credit has a
positive effect on per capita output growth only up to a certain point, due to financial cycles and non-
intermediation activities in banks’ business model. After a certain threshold, further development of
finance tends to adversely affect growth (Law and Singh|(2014)). More precisely, Law et al.| (2013)
suggest that the financial development growth nexus is contingent on the level of institutional quality,

supporting the idea that better finance is potent in delivering long-run economic development.

In contrast to these researches, the other strand in the finance-growth literature shows contro-

versial results or reverse causation in this relationship. |Demetriades and Hussein! (1996) demonstrate



little support to the view that finance is a leading sector in the process of economic development.
Notwithstanding, after the GFC, the idea that the relationship between financial development and
economic growth is not quite so straightforward started to gain support. |Loayza and Ranciere (2006)
find that indicators of credit can be used as predictors of crises, and therefore, in the short run, finan-
cial development may be associated with financial volatility and crises, exerting a negative influence

on economic growth.

Indeed, in order to deepen this discussion, there is a literature that studies the impact of financial
development on economic growth volatility, measured by the standard deviation of GDP per capita
growth. Easterly et al.| (2001), for example, find evidence of a U-shaped effect of private credit on
growth volatility. Beck et al.| (2006), on the other hand, find that higher private credit may reduce
and increase the impacts of real and monetary volatility, respectively, especially if stock markets are
underdeveloped, suggesting a negative relation between financial development and volatility. Further-
more, Beck et al.| (2014b) find that financial intermediation increases growth and reduces volatility
in the long run, but these effects become weaker when considering a shorter and more recent time
horizon. Mallick (2009) decomposes growth volatility into business-cycle and long-run components,
and finds that the development of financial intermediaries reduces business-cycle volatility, but has no
effect in the long run. Finally, [Silva et al.| (2017) find a non-linear relation of financial development
on growth volatility: as finance gets deeper, growth volatility will increase faster than the average
growth itself. Results suggests that increasing the level of domestic credit may intensify the relative
volatility in the medium term, but still raises relative long-term growth before the long-run threshold

is achieved.

3 Data Description

We match municipality-level data from the IBGE with loan-level data from the Brazilian Credit
Risk Bureau (SCR)EI which is a unique and proprietary data set from the BCB that contains loan-level
data on bank credit to firms. We aggregate the outstanding credit that banks grant to firms located in
each of these municipalities to compose the total credit that municipalities receive from the banking
sector. Due to the richness in the loan-level credit dataset, we are able to take different forms of credit
aggregation within the city, such as credit by bank control, bank type and credit modality to test for

different aspects of the finance-growth nexus.

Our sample is an unbalanced panel data of 5,555 Brazilian municipalities that goes from 2003

>The SCR is a database that provides the BCB with the information it needs to supervise and monitor the credit
market, as well as evaluate the credit portfolio of financial institutions. It has operations and securities along with credit
characteristics and respective guarantees contracted by individuals and legal entities before financial institutions in the
country. The SCR is fed monthly by financial institutions. The SCR is not a restrictive register because there is both
positive and negative information. Until March 2012, the operations of customers with total liability equal to or greater
than R$ 5,000, due and expired, and amounts related to guarantees provided by financial institutions to their clients were
maintained in the database of the SCR. From April 2012, this amount has been reduced to R$ 1 thousand. For credit
unions and credit companies to the small entrepreneurs and for the small business, the value changes only from July of
2012.
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Table 1: Summary of the findings on the impact of financial development on economic growth

Authors Country

Period

Empirical findings

King and Levine| 80 countries

Demetriades and Hussein|(1996) 16 countries

Us

Jayaratne and Strahan:

77 countries

32 countries

40 countries

Several countries

Several countries

Africa

Schiavo and Vaonal(2008) 74 countries

77 countries

Masih and Peters| Mexico
Barajas et al. 150 countries

85 countries

132 countries

77 countries

78 countries

Herwartz and Walle|(2

Law and Singh|(2014) 87 countries

China

74 countries

Breitenlechner et al.,

Several countries

Nyankomo and Stephen|

Abedifar et al. 22 Muslim countries

(2017) Indonesia

1960-1989

1960-1990

1978-1991

1960-1989

1980-1995

1976-1998

1960-2000

1960-2005

1960-2003

1960-1995

1970-2000

1960-1996

1975-2005

1980-2008

1980-2005

1980-2007

1981-2006

1980-2010

2007-2008

1960-2011

Late 18! century
to date

1999-2011

2000-2009

Financial system can promote economic growth. Financial development is robustly correlated
with future rates of economic growth, physical capital accumulation, and economic efficiency
improvements.

Little support to the view that finance leads the process of economic development. Although
it was found bi-directionality and reverse causation.

Improvements in the quality of bank lending contributes to a faster econoomic growth.

Financial intermediaries are better developed in countries with legal and regulatory systems
that give a high priority to creditors receiving the full present value of their claims on
corporations, enforce contracts effectively, and promote comprehensive and accurate
financial reporting by corporations.

Large and positive impact of financial intermediaries on total factor productivity growth;
tenuous long-run links between financial intermediary development and both physical
capital growth and private savings rates.

Stock markets and banks positively influence economic growth

The preponderant literature suggests that financial intermediaries and markets matter for
growth and that reverse causality alone is not driving this relationship. Better developed
financial systems ease external financing constraints facing firms, implying that financial
development influences economic growth.

Financial development disproportionately helps the poor; financial development helps the
poorest quintile beyond finance’s affect on aggregate growth.

Small size Africa banking systems has negative implications for economic growth.
Finance is a driver of growth. However, small financial systems that allocate capital
inefficiently slow African growth.

Countries can be pooled when studying the finance growth nexus,however considerable
heterogeneity is present among developing countries.

Countries grow differently depending on the regime. The driving forces of growth vary across
regimes also.

Savings is shown to precede growth.

Beneficial effect of financial deepening on economic growth is smaller in oil exporting
countries and in lower-income countries. These might be due to regulatory/supervisory
characteristics and related to differences in the ability to provide widespread access to
financial service.

Financial development growth nexus is contingent on the level of institutional quality, i.e.,
better finance delivers long-run economic development.

Expansion of credit has a positive effect on per capita output growth only up to a point.
Financial cycles and the importance of non-intermediation activities in banks’ business model
tends to “push out” the point beyond which finance no longer fosters growth.

Intermediation activities increase growth and reduce volatility in the long run;

an expansion of the financial sectors does not affect the real sector outcomes in the long-run;
over shorter time horizons a large financial sector stimulates growth at the cost of higher
volatility in high-income countries; Intermediation activities stabilize the economy in the
medium run especially in low-income countries.

Very high levels of financial openness generally erode the growth promoting role of
financial development while high trade openness strengthens it.

The level of financial development is beneficial to growth only up to a certain threshold; after,
development of finance tends to adversely affect growth.

Access to external finance is positively associated with the decision to become entrepreneur
and the initial investment for microenterprises. The use of informal finance is positively
associated with sales growth of microenterprises with employees, but not of self-employed.

Financial development is positively linked to GDP per capita growth in normal, non-crisis
times, and larger financial sectors lead to significantly worse economic outcomes in the case
of a banking crisis.

Finance growth nexus is more accurate in models with standard finance subgroup and
development finance subgroup.

Positive relationship between the market share of Islamic banks and the development of
financial intermediation, financial deepening and economic welfare, and efficiency of
conventional banks.

Too much investment credit and consumption credit are detrimental to economic growth.
Only financial intermediation associated with working capital credit has a positive and
monotonic impact on economic growth. Financial development has an inverted U-shaped
relationship with economic growth.
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to 2014, with a total of 66,271 observations of annual data. This panel data is an innovation over
previous studies, since we are able to better study differences in the impact of the finance-growth

nexus using bank- and loan-specific characteristic across Brazilian cities.

Table [2] shows the number of active outstanding credit operations in Brazil as registered by the
SCR from 2003 to 2014. We segregate the total number of operations by regions. The vast majority
of credit operations takes place in the Southeast, followed by the South region, which are the two
most developed regions in Brazil. The North region has the lowest number of credit operations. The
increase of outstanding credit operations in Brazil along 2003 to 2014 is partly due to legal changes
that reduced the threshold above which operations become mandatory to be reported to the SCR.

Table 2: Number of active credit operations in Brazil reported in the SCR from 2003 to 2014.

Year Number of credit operations (in millions)

Midwest North Northeast South Southeast Total
2003 23.68 9.05 5.14 3.46 1.56 42.89
2005 33.26 13.35 7.14 5.26 2.44 61.44
2006 37.66 14.82 8.13 5.77 2.76 69.13
2007 40.79 16.00 9.51 6.41 3.16 75.88
2008 51.48 20.94 12.58 8.28 4.21 97.48

2009 61.22 25.97 15.37 10.15 5.08 117.80
2010 68.27 29.83 17.98 11.66 5.74 133.48
2011 75.93 33.56 21.35 13.31 6.64 150.80
2012 25031 101.60 74.00 39.95 17.46 483.31
2013 272.63 111.11 78.30 42.27 18.63 522.94
2014 26492 107.98 78.07 42.78 18.39 512.14

Total 1,180.15 484.21 327.55 189.29 86.07 2,267.28

Figure|l|shows the evolution of the ratio of earmarked and non-earmarked credit to the regional
GDP over time. Earmarked credit rapidly increased after the GFC partly due to a anti-cyclical policy
conducted by the government via state-owned banks. The Midwest, Northeast and North had the
largest earmarked credit / GDP growth rates after the GFC. In contrast, non-earmarked credit growth
/ GDP rate significantly decreased after the GFC, especially in the South and Southeast regions.

Figure [2] portrays the evolution of different types of credit by region and over time. We split
credit in general purpose credit and purpose-specific credit. While there is a decrease in growth
rates of general purpose credit / GDP after the GFC, the local importance of purpose-specific credit
significantly increased after the GFC. Given the pronounced disparities among Brazilian regions, it is
important to observe how regions differ. Bank credit is mostly channeled to the Southeast and South

regions, which are the most developed in Brazil.

Figure [3| depicts the evolution of credit broken down by bank control: state-owned, domestic
private and foreign. We can see increasing growth rates in outstanding credit / GDP by state-owned
banks, especially in the less developed regions. In parallel, credit granted by domestic private and

foreign banks stabilized in some regions after the GFC, while in others it decreased.

Figure |4/ displays the evolution of credit broken down by bank type: commercial banks, invest-
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Figure 1: Evolution of earmarked and non-earmarked credit in terms of regional GDP in Brazil from 2003 to 2014.

ment banks, credit unions and development banks. The most relevant bank type are commercial banks
with a share of regional GDP of almost 20% for some regions, and higher than 10% in all regions.
Development banks also play an important role in credit concession and their relevance depends on
the specific region. In the North region, development banks hold a share lower than 2%, whereas
in the Southeast, they have approximately 6% of the regional GDP. The local importance of credit
unions in granting credit rapidly increased after 2009, especially in the South and Midwest regions,

which are locations in which credit unions have a stronger presence.

For municipality-level controls, we use the Gini index and the Human Development Index
(HDI) that come from the IBGE. The Gini index is a measure of the degree of inequality of a distri-
bution whose value ranges from zero (perfect equality) to one (the maximum inequality). The HDI

measures human development in three dimensions—income, education and healthAH and is defined

3The three components are evaluated as follows. Income: Life standard is measured by the municipal income per
capita, that is, the average income of the residents of a given municipality. It is the sum of the income of all residents,
divided by the number of people living in the municipality - including children and people without income records.
Education: Access to knowledge is measured by two indicators. Adult schooling is measured by the percentage of people
with 18 years old or more who have completed elementary schooling. Young population flux is measured by the arithmetic
mean of the percentage of children aged 5 to 6 attending school, the percentage of young people between the ages of 11
and 13 attending the final years of elementary education, the percentage of young people between 15 and 17 years old
with complete primary education, and the percentage of young people between the ages of 18 and 20 with full secondary
education. The measure accompanies the school-age population in four key moments of their education. This makes it
easier for managers to identify whether children and young people are in the right grade at the right ages. The geometric
mean of these two components results in the IDHM Education. Health: Long and healthy life is measured by the life
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Figure 2: Evolution of the general purpose credit and purpose-specific credit in terms of regional GDP in Brazil from
2003 to 2014.
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Figure 4: Evolution of credit broken down by bank type (commercial, investment, credit union, development) in terms of
regional GDP in Brazil from 2003 to 2014.
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as the geometric mean of each of the dimensions.

Table |3| shows the summary statistics of the variables employed in our empirical specification.
Dependent variables and financial development variables are evaluated in growth rates. Growth rates
of financial development variables are taken with respect to the municipal GDP levels. On aver-
age, non-earmarked credit growth rates are higher than that of earmarked credit, particularly after the
GFC. Non-purpose specific and purpose-specific credit have similar growth rates on average. Do-
mestic private and foreign banks have higher credit / GDP growth rates than state-owned banks, es-
pecially before the GFC. Credit unions have the largest credit / GDP growth rates, mostly after 2009.
Municipality-level social and development variables are evaluated in levels. The amplitude and stan-
dard deviations of the financial development variables are high, which demonstrates the heterogeneity

of the credit pattern over Brazilian cities.

Table 3: Summary statistics of the variables employed in our empirical specification.

Statistic N Mean St. Dev. Min Pctl(25) Pctl(75) Max
Dependent variables
Per capita growth 60,653  0.101 0.142 —1.756 0.043 0.160 4.108
Per capita growth volatility 60,653  0.022 0.034 0.000 0.034 0.312 0.862
Financial development / municipal GDP variables (in growth rates)
Non-earmarked credit 60,655  0.539 1.234 —11.479 0.076 0.551 14.761
Earmarked credit 60,655  0.661 1.886 —13.858 0.024 0.616 16.806
Non-purpose specific credit 60,655  0.579 1.275 —10.411 0.098 0.579 14.735
Purpose-specific credit 60,655  0.600 1.731 —13.858 0.029 0.569 16.861
Other credit 60,655  0.595 2.201 —13.648 —0.106 0.710 14.965
State-owned bank credit 60,655 0.496 1.088 —12.060 0.076 0.488 13.278
Domestic private bank credit 60,655 0.603 1.615 —14.958 0.010 0.598 15.553
Foreign bank credit 60,655  0.609 2.544 —15.187 —0.038 0.602 18.247
Commercial bank credit 60,655  0.474 0.876 —9.332 0.083 0.458 10.625
Investment bank credit 60,655  0.698 2.885 —15.187 —0.011 0.612 15.581
Credit union credit 60,655 0.794 2.845 —12.859 0.000 0.446 17.392
Development bank credit 60,655  0.259 2.243 —18.344 0.000 0.000 20.598
Municipality-level variables (in levels)
Gini 66,271 0.514 0.066 0.099 0.472 0.557 0.808
Municipal HDI (Income) 66,271 0.628 0.084 0.371 0.558 0.695 0.891
Municipal HDI (Education) 66,271 0.512 0.112 0.108 0.435 0.596 0.825
Municipal HDI (Health) 66,271 0.784 0.052 0.580 0.749 0.824 0.894

4 Model Specification

The empirical specification is designed to test the nexus between financial development and
the role of banks in city’s economic growth and its volatility. We test whether financial development

increases growth and whether this relationship differs depending on bank and credit operation charac-

expectancy at birth, calculated by an indirect method, based on data from the IBGE Demographic Census. This indicator
shows the average number of years that a person born in a given municipality would live from birth, maintaining the same
mortality standards.
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teristics. We also test if the finance-growth nexus changes after the GFC. We estimate the following

baseline model:E]

Yi=a+pY; 1+ BFinance; + yControlsy + kCrisis; + NCrisis; X Financej + €, (D)

in which Y}, takes the traditional form employed in the literature to measure the increase of welfare and
its volatility: the per capita nominal GDP growth rate (growth) and its standard deviation (volatility).
Financej measures different impacts of financial development variables on growth and is used in the
regressions always as growth rates. Controls;; stands for municipality-level controls. Crisis; is the
dummy for the GFC that started in 2008. We interact the financial development variables with the
GFC dummy to test whether the role of banks changes after the crisis. €; is the error term. Y;;_ is
the autoregressive term that captures inertial characteristics of the GDP growth and its volatility. All
economic and financial development variables are employed in the natural logarithm form and hence

coefficients are elasticities.

There are empirical challenges in the finance-growth literature as financial development endoge-
nously relates to economic growth. Our empirical specifications do not tackle the issue of causality
between financial development and economic growth. Instead, we document a series of statistical re-
lationships between bank financing and local economic growth in different perspectives. To alleviate
endogeneity, the finance-growth literature usually resorts to GMM estimations with internal instru-
ments in contrast to the usual OLS estimation. We follow such procedure and use Blundell and Bond
(1998)’s System GMM estimator, which includes first-differenced and in-levels variables to instru-
ment the endogenous regressors (internal instruments)E] We assume that all financial development

and municipality-level characteristics are endogenous.

To check the validity of our estimations using dynamic panel-data, we use two statistical tests
that are standard in the literature. In the first, if the second-order serial correlation is statistically
insignificant, AR(2), then the System-GMM estimator is consistent. In the second, we employ the
Sargan test to verify whether the instruments are valid (over-identifying restrictions). The Sargan test
has an asymptotic distribution of y2 under the null that the instruments are valid. To complement
these results, we also run two-stage instrumental regressions, in which we instrument financial devel-
opment using two external instruments. In the first, we instrument bank-specific credit growth with
the number of complaints municipality-specific residents file against that bank. As residents’ com-
plaints increase, credit demand for that bank tends to decrease and the bank credit growth is likely
to reduce. In the second, we instrument credit growth with a proxy for credit accessibility within the

city. The more accessible banks are, the more likely residents will engage in credit operations with

4Qur baseline model is a dynamic panel-data model because the autoregressive coefficient p is statistically significant
in all specifications.

>The OLS method does not control for endogeneity issues, such as reverse causality. It is possible that our measures
of financial development are affected by the present and past levels of GDP growth and its volatility. The approach we
take in the paper is an attempt to minimize this problem. An important requirement of the System-GMM estimator is that
the number of time series observations be small relative to the size of cross-section, which is satisfied by our specification.
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those banks.

To test the impact of credit origin on economic growth and its volatility in Brazilian municipal-
ities, we include earmarked and non-earmarked loans as financial development variables. Earmarked
loans are directed to certain sectors or activities, carried out with resources regulated by law or regu-
lation. This includes mandatory lending to specific sectors, granted within government programs that

seek to address specific market failures in the banking system.

We also verify the different impacts of credit modality on growth and its volatility. In this
respect, we test whether general purpose, purpose-specific loans and other credit operations influence
economic growth and its volatility in different manners. We also analyze the role of the bank type

(commercial, investment, credit union, and development) in economic growth and its volatility.

We test the different reactions of state-owned, domestic private, and foreign banks. We expect
to find different effects, since bank types differ in several ways. |Staub et al. (2010) show that foreign
banks have improved their performance in what concerns the establishment of new affiliates and the
acquisition of local banks. However, despite having improved cost efficiency, state-owned banks are

profit inefficient.

5 Empirical Results

This section presents empirical results for the nexus between financial development and growth,
and the role of banks in Brazil. The broad picture of our results supports our hypotheses, even though

coefficient estimates and confidence levels vary from equation to equation and across tables.

Table [ reports our coefficient estimates of the impact of credit origin, i.e. earmarked and non-
earmarked, on growth and volatility. Non-earmarked and earmarked credit have a positive associa-
tion with economic growth. However, the association of non-earmarked credit is relatively stronger.
Specifically, an increase of 1% in non-earmarked credit associates with an increase of 4.1% in mu-
nicipal economic growth, while an increase of 1% in earmarked credit links with an increase of 0.7%.
The result is maintained when control variables are included in the model, as observed in Column
(3): an increase of 1% in non-earmarked credit relates to an increase of 3.7% in growth, while an
increase of 1% in earmarked credit correlates with a 1.1% increase in economic growthﬂ However,

those implications are not observed over growth volatility.

The National Economic and Social Development Bank (BNDES), the biggest Brazilian De-
velopment Bank, plays a major role in earmarking credit for industrial and infrastructure projects.
However, even though those loans are quite relevant, our results show that non-earmarked credit play

a more incisive role in terms of economic growth.

Costa and Mello (2008) show that earmarked credit scheme has several implications for pricing

and competition, since it increases the marginal funding cost of banks and thus renders the non-

%We find strong evidence that these coefficients are statistically different.
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Table 4: Regression results that test the role of earmarked and non-earmarked credit in economic growth. We run the
dynamic panel-data specification: Yy = o+ pY;,—1 + BFinancey + yControlsy + kCrisis; + nCrisis; x Financej; + €;.
Y is the per capita GDP growth (Columns 1 and 3) and its volatility (Columns 2 and 4) for Brazilian municipalities.
Finance;; is our financial development variables: local growth rates of earmarked and non-earmarked credit in terms
of local GDP. We interact them with Crisis;, a GFC dummy that starts in 2008. Controls; are city-level controls (Gini
and HDI). We assume that financial development and city-level variables are endogenous and estimate the dynamic panel
using|\Blundell and Bond|(|1998)’s System GMM. We report tests for second-order serial correlation (AR-2) and instrument
validity (Sargan).

Sample Period: 2003-2014 (1) 2) 3) @)
Growth  Volatility = Growth  Volatility

Autoregressive coefficient
Per capita growth;, -0.032***  0.008***  -0.035***  0.007**
(0.0101) (0.002) (0.0111) (0.002)

Endogenous financial development variables
Non-earmarked credit; 0.041*** 0.022 0.037** -0.002
(0.0024) (0.0168) (0.0029) (0.0172)

Earmarked credit; 0.007*** -0.013 0.011% -0.001
(0.0022) (0.0144) (0.0022) (0.0145)

Crisis; x non-earmarked credit; -0.004*** -0.011 -0.003*** 0.009
(0.0011)  (0.0175) (0.0009)  (0.0099)

Crisis; x earmarked credit; 0.007***  0.021** 0.009*** 0.016
(0.0012)  (0.0199) (0.0019)  (0.0096)

Endogenous city-level characteristics
Gini index;;, -0.1777*  -0.901***
(0.0371)  (0.1989)

HDI-Income;, 0.317%* 3477
(0.0673) (0.6128)
HDI-Education;; 0.362"*  0.872**
(0.0511) (0.3011)
HDI-Health;, 0.507* 1.121*
(0.0722)  (0.5538)
Number of observations 55,070 55,070 55,070 55,070
Number of instruments 52 52 52 52
AR-2 (p-value) 0.195 0.252 0.228 0.251
Sargan (p-value) 0.119 0.235 0.149 0.296

Standard errors in parentheses
* p<0.10, " p < 0.05, ** p < 0.01
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earmarked credit segment more expensive. Moreover, the authors show that market-based lending
cross-subsidize earmarked lending. They measure the impact of earmarked lending on spreads of
non-earmarked loans and find that 7.6% of the spread is due to the mortgage and rural credit. Thus,

the dual nature of the financial intermediation has an adverse impact on market-based lending.

By analyzing the behavior of earmarked and non-earmarked credit after the GFC, we find that
earmarked credit gained more importance to foster economic growth. This result is maintained when
control variables are not included (Column 1) as well as when control variables for cities are included
(Column 3). The result is in line with the study of De Mello and Garcia| (2012, who show that ear-
marked credit increased in 2008 as a policy response to the 2008 credit crunch. This might be do to the
fact that after the GFC, the government used the BNDES as the main agent for anti-cyclical parafiscal
policy. In what concerns the role of non-earmarked credit, our results show that the association of

such credit with municipal growth became weaker after the GFC.

The Gini index has a significantly negative link with growth, meaning that a worse income
distribution reduces growth. As expected and in line with our results, a large set of works finds
this negative relationship between inequality and growth (Clarke|(1995), Easterly and Levine (2003)),
Persson and Tabellini| (1994)). Gini Index also has a positive impact over volatility (the standard devi-
ation of growth). We also find that an increase in the HDI-Income, HDI-Education, HDI-Health has a
positive association with growth and volatility, suggesting that the city development level, measured

by income, education and health, may increase growth and its volatility.

Table [5] describes the relationship between credit modality (general purpose, purpose-specific,
and other credit operations), economic growth, and growth volatility. We find that those three credit
modalities are relevant for economic growth. The results hold after controlling for municipality-level
variables. Purpose-specific credit correlates more strongly with economic growth than the other credit
types, suggesting that such credit modality is the one that may impact growth the most. Beck et al.
(2015), when studying Chinese rural households, find the importance of purpose-specific loans for
entrepreneurship and micro-enterprise growth, as informal finance is positively associated with sales
growth of micro-enterprises with employees. [Levine (2005) shows that a better developed finan-
cial system ease external financing constraints facing firms, suggesting that financial development
influences economic growth. We also find that, after the GFC, general purpose loans gained impor-
tance to the economic growth of cities (Columns 1 and 3). Results are robust after controlling for

municipality-level variables.

In what concerns the impact of financial development on economic growth volatility, our results
show that the interaction between the GFC dummy and purpose-specific loans is the only statistically
significant coefficient (Columns 2 and 4). The coefficient suggests that more purpose-specific credit

is positively correlated with higher growth volatility after the GFCE]

Tabak et al.| (2011)) test empirically whether banks operating within the Brazilian banking sys-

tem concentrate or diversify their credit portfolio and how this choice impacts their performance and

"Easterly et al.|(2001), who show that the volatility of an economy will differ across countries according to the nature
of the shocks they face, the structure of the economy, and the policy regime of the government.
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Table 5: Regression results that test the role of different credit modalities in economic growth. We run the dynamic
panel-data specification: Yy = o+ pY;;—1 + BFinance; + yControls; + kCrisis; + NCrisis; x Financey + €;. Y is the
per capita GDP growth (Columns 1 and 3) and its volatility (Columns 2 and 4) for Brazilian municipalities. Finance;; is
our financial development variables: local growth rates of general purpose and purpose-specific loans, and other credit
operations in terms of local GDP. We interact them with Crisis;, a GFC dummy that starts in 2008. Controls;, are city-level
controls (Gini and HDI). We assume that financial development and city-level variables are endogenous and estimate the
dynamic panel using |Blundell and Bond (1998)’s System GMM. We report tests for second-order serial correlation (AR-2)
and instrument validity (Sargan).

(1 2 3) “)
Growth  Volatility = Growth  Volatility

Autoregressive coefficient
Per capita growth,,_; -0.029***  0.007***  -0.031***  0.007***
(0.0087) (0.002) (0.0091) (0.002)

Endogenous financial development variables
General-purpose loans;, 0.012*** 0.046 0.008** 0.052
(0.0032) (0.0495) (0.0037) (0.0514)

Purpose-specific loans;, 0.022*** -0.014  0.023*** -0.011
(0.0027)  (0.0179)  (0.0027)  (0.0196)

Other credit ops.; 0.012 -0.018 0.014 -0.012
(0.0213)  (0.0334) (0.0196) (0.0302)

Crisis; x General-purpose;,  0.008** -0.020  0.009*** -0.016
(0.0035)  (0.0201) (0.0021)  (0.0189)

Crisis, x Purpose-specific; 0.000 0.026" -0.000 0.021*
(0.0018)  (0.0113)  (0.0018)  (0.0066)

Crisis; x Other credit ops;, -0.003 0.005 -0.003 0.003
(0.0219)  (0.0125) (0.0214) (0.0125)

Endogenous city-level characteristics
Gini index;; -0.101*  -0.621***
(0.0546) (0.2104)

HDI-Income;, 0.291**  3.101***
(0.0872) (0.6102)
HDI-Education; 0.304*** 0.102
(0.0375) (0.5286)
HDI-Health; 0.470*** 0.802
(0.1106)  (1.0295)
Number of observations 55,070 55,070 55,070 55,070
Number of instruments 52 52 52 52
AR-2 (p-value) 0.163 0.221 0.202 0.252
Sargan (p-value) 0.134 0.286 0.157 0.314

Standard errors in parentheses
* p<0.10, ™ p < 0.05, ** p<0.01
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risk. Results suggest that loan portfolio concentration increases returns and also reduces default risk.
The impact of concentration on bank returns is decreasing on bank risk. There are significant size
effects, and foreign and state-owned banks seem to be less affected by the degree of diversification.

Additionally, they show an increasing concentration trend after the breakout of the GFC.

Moreover, in what concerns our income inequality analysis, we find that Gini Index associates
negatively with growth and volatility. The HDI indexes for income, education and health have a
positive and statistically significant association with growth, while only the HDI-Income associates

positively with volatility.

Table [6] reports regression results of the role of bank control in economic growth. We break
down credit / GDP growth rates in terms state-owned, domestic private and foreign banks. Our results
show that state-owned, domestic private and foreign banks correlates positively growth, even though

their importance changed after the GFC.

Using a statistical test for mean differences in the coefficients, our estimates indicate that the
statistical relationship between domestic private bank and economic growth is stronger than that of
state-owned and foreign banks before the GFC. However, this difference vanishes when compared to
state-owned banks after the GFC, time at which the importance of domestic private banks decreased
while that of state-owned increased. This increased importance of state-owned banks after the GFC is
in line with Bonomo et al.|(2015)), who show that the government-driven credit had an important role
in countervailing the private credit crunch in Brazil during the GFC. The importance of foreign banks
to economic growth after the crisis diminished as well, though it remained positive and statistically
significant. After the GFC, domestic private banks correlate positively with growth volatility while

foreign banks show an opposite pattern.

Table [7|reports regression results for the role of bank type in economic growth and its volatility.
We split credit / GDP growth rates into commercial, investment, development banks and credit unions.
Commercial banks have the strongest association with growth and volatility. This might be due to the
capacity and facility of commercial banks to create financial capital currencyﬁ Our results show that

investment banks, however, do not explain growth, although they reduce volatility.

Aghion! (1999) shows the relevance of development banking to industrialization and economic
development. He focuses on the role of development banks in fostering the acquisition and dissemina-
tion of expertise in long-term industrial finance. As shown by Torres and Zeidan (2016), development
banks are an important government tool for earmarking credit in Brazil. However, there is no consen-
sus on the effectiveness of national development banks for economic growth. While, on the one hand,
government-led credit allocation can help countries faced with financial repression and incomplete
and inefficient capital markets, on the other hand, it may hinder the development of efficient capital
markets. However, most of the developed countries have at some point used, or still use, development
banks.

8 Abedifar et al.[(2016) find that the presence of Islamic commercial banks and their conventional counterparts in the
same market can foster finance and financial deepening and improve economic welfare.
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Table 6: Regression results that test the role of bank control in economic growth. We run the dynamic panel-data spec-
ification: Yy = o+ pYi,— + BFinance; + yControls; + kCrisis; + 1Crisis; X Financej + €. Yy is the per capita GDP
growth (Columns 1 and 3) and its volatility (Columns 2 and 4) for Brazilian municipalities. Finance;; is our financial
development variables: local credit growth rates granted by state-owned, domestic private and foreign banks in terms of
local GDP. We interact them with Crisis;, a GFC dummy that starts in 2008. Controls;; are city-level controls (Gini and
HDI). We assume that financial development and city-level variables are endogenous and estimate the dynamic panel us-
ing \Blundell and Bond|(1998)’s System GMM. We report tests for second-order serial correlation (AR-2) and instrument
validity (Sargan).

(1 2 3) “)
Growth  Volatility = Growth  Volatility

Autoregressive coefficient
Per capita growth,,_; -0.030*  0.006"*  -0.029"*  0.006**
(0.0094) (0.002) (0.0089) (0.001)

Endogenous financial development variables
State-owned bank; 0.006** -0.015 0.007** -0.009
(0.0014)  (0.0298) (0.0021) (0.0304)

Domestic-private bank;, 0.028*** 0.033 0.028*** 0.011
(0.0031)  (0.0276)  (0.0026)  (0.0164)

Foreign bank; 0.015* 0.027 0.014* 0.019
(0.0022)  (0.0199) (0.0021)  (0.0203)

Crisis; x State-owned bank;, 0.018*** 0.023 0.019*** 0.029
(0.0021) (0.0176) (0.0025) (0.0197)

Crisis; x Domestic-private bank; -0.007*** 0.019 -0.006"*  0.024*
(0.0019)  (0.0179)  (0.0023)  (0.0121)

Crisis; x Foreign bank; -0.006**  -0.022*  -0.005"**  -0.020*
(0.0019) (0.0122) (0.0019) (0.0123)

Endogenous city-level characteristics
Gini index;; -0.192***  -0.834***
(0.0442)  (0.2853)

HDI-Income;, 0.286™  3.474*
(0.1138)  (0.7341)
HDI-Education;, 0.339*** 0.097
(0.0614) (0.3961)
HDI-Health; 0.482%** 0.574
(0.1042) (0.6720)
Number of observations 55,070 55,070 55,070 55,070
Number of instruments 52 52 52 52
AR-2 (p-value) 0.142 0.237 0.183 0.237
Sargan (p-value) 0.121 0.138 0.197 0.249

Standard errors in parentheses
* p<0.10, " p < 0.05, ** p <0.01
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Table 7: Regression results that test the role of bank type in economic growth. We run the dynamic panel-data speci-
fication: Yy = a+ pY;;—1 + BFinance; + yControlsy + kCrisis; + NCrisis; X Financey + €. Yy is the per capita GDP
growth (Columns 1 and 3) and its volatility (Columns 2 and 4) for Brazilian municipalities. Finance; is our financial de-
velopment variables: local credit growth rates granted by commercial, investment, development banks and credit unions
in terms of local GDP. We interact them with Crisis;, a GFC dummy that starts in 2008. Controls;; are city-level controls
(Gini and HDI). We assume that financial development and city-level variables are endogenous and estimate the dynamic
panel using Blundell and Bond, (1998)’s System GMM. We report tests for second-order serial correlation (AR-2) and
instrument validity (Sargan).

ey 2 3) “)
Growth  Volatility  Growth  Volatility

Autoregressive coefficient
Per capita growth;, -0.030"**  0.007***  -0.032***  0.008***
(0.0093) (0.002) (0.0096) (0.003)

Endogenous financial development variables
Commercial bank;; 0.041***  0.056***  0.039***  0.047***
(0.0028) (0.0128) (0.0026) (0.0133)

Investment bank;, 0.001 -0.009* -0.002 -0.011*
(0.0007)  (0.0048) (0.0013) (0.0061)

Credit union;, -0.012**  -0.079*** -0.007*** -0.069***
(0.0011)  (0.0077) (0.0019) (0.0071)

Development bank;, 0.003*** 0.009 0.003*** 0.006
(0.0005)  (0.0057)  (0.0005) (0.0081)

Crisis; x Commercial bank;, -0.003 -0.006 0.009 0.011
(0.0067) (0.0094) (0.0092) (0.0109)

Crisis; x Investment bank;; -0.001 0.002 -0.001 0.002
(0.0006) (0.0039) (0.0005) (0.0032)

Crisis; x Credit union; 0.002***  0.026™** 0.001* 0.023***
(0.0005) (0.0035) (0.0005) (0.0035)

Crisis; x Development bank;, ~ 0.001 -0.008*** 0.001 -0.007**
(0.0009)  (0.0032)  (0.0007)  (0.0030)

Endogenous city-level characteristics
Gini index;, -0.224**  -0.829***
(0.0277)  (0.1848)

HDI-Income; 0.244**  2.609***
(0.0682) (0.5089)
HDI-Education;, 0.361**  (0.798***
(0.0421)  (0.2709)
HDI-Health;, 0.522%* 1.222*
(0.0619) (0.5314)
Number of observations 55,070 55,070 55,070 55,070
Number of instruments 52 52 52 52
AR-2 (p-value) 0.166 0.168 0.173 0.177
Sargan (p-value) 0.187 0.301 0.254 0.330

Standard errors in parentheses
* p<0.10, " p < 0.05, *** p < 0.01
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After the GFC, only credit unions contributed to economic growth. The credit union sector
has strengthened significantly since the 1990s, due in part to changes in regulation. By 2008, there
were 1,451 credit unions in Brazil. The steady growth of cooperatives has also been accompanied
by mergers and increased numbers of service points, both fruits of the search for economies of scale
and rationalization measures that most sectors have implemented. Again, Gini Index affects nega-
tively growth and volatility, while the HDI indexes for income, education and health, again, present a

positive association.

6 Robustness Tests

In our baseline regressions, we tackled the potential endogeneity problem between financial de-
velopment variables and economic growth using internal instruments in a dynamic panel-data model.
In this section, we report robustness tests in which we use external instruments for financial develop-
ment variables, namely (i) the number of complaints that are filed against banks within a city and (ii)

credit accessibility inside the city.

6.1 Credit growth instrumented by the number of complaints

We instrument credit / GDP growth using the number of complaints that banks within a city
receive over the year. Every citizen in Brazil can file a complain against a bank using the RDR -
Reclamagdes, which is maintained by the BCBEI We instrument credit (over GDP) demand inside a
city by counting the number of complaints that are filed by residents that live inside the city against
banks that also operate in the same municipality over each year. Due to data limitation, our sample
goes from 2007 to 2014. Therefore, this empirical exercise will not be able to capture potential

changes that happened in view of the GFC onset.

Figure [5] portrays the distribution of the number of complaints filed against each bank by local
residents in Brazil from 2007 to 2014. The Southeast region detains the largest number of complaints
largely because it holds the largest quantity of bank branches, has the largest outstanding bank credit
in Brazil, and also has the largest financially active population. The North region also has a signifi-
cant number of complaints even though the banking system is one of the least representatives in the

country.

We use the following econometric specification:

Y = o + oy + BFinance;; + yYControls;; 1 + &;, 2)

in which o; and o; are city and time fixed effects that capture time-invariant city-specific and homo-

geneous time-varying characteristics, respectively. We estimate the specification using a two-stage

°RDR is one of the instruments that the BCB uses in its regulation and monitoring process of the financial system.
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Figure 5: Distribution of the number of complaints filed against each bank in Brazil from 2007 to 2014. The vertical line
at each distribution denotes the median value.

instrumental regression, in which we instrument Finance;;, the financial development variables, with
the lagged number of complaints. We use the same municipality-level controls, Gini and HDI (In-
come, Education, Health), but with lagged values to prevent biasing our estimates. We use two-way

clustering on city and time for robust standard errors.

We believe our instrument is relevant for the following reason. We expect that an increase in
the previous year’s number of complaints will generate a contraction in the outstanding credit / GDP
of the bank in the city, which is consistent with the fact that citizens search for bank services with
quality. If bank services have low quality, then borrowers file a formal complaint against that bank and
new borrowers will internalize that bad information about the bank in the subsequent periods. In this
case, we expect that the share of credit over GDP inside the city will decrease, as new borrowers will
replace troublesome banks by banks with higher standards. For the exclusion restriction, we argue
that increases in the number of complaints have little to do with the municipal economic growth,
as they are only related to the internal services that banks grant to customers after credit is already

issued.

We instrument only the following financial development variables: (i) the total outstanding
credit / GDP growth and (ii) credit / GDP growth that is granted by state-owned, domestic private,
and foreign banksm Figure |§| shows a scatter plot of the total outstanding credit / GDP against the
lagged value of the number of complaints filed against banks operating in each Brazilian city, which

suggests a negative statistical relationship between both variables.

Table [§] reports the results for the first stage of the instrumental regression, which tests the

10We do not run regressions using credit modality because we cannot identify which credit modality the citizen that is
filing a complain has taken with the bank. In addition, we do not run regressions using financial development broke down
by bank type because of lack of data on credit unions and development banks.
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Figure 6: Scatter plot of the total outstanding credit / GDP against the lagged value of the number of complaints filed
versus banks operating in each Brazilian city. We aggregate the number of complaints of all banks within the city. We
stack values in the same plot from years 2008 to 2014. Colors portray the region at where the city is.

instrument relevance. Following the rule of thumb in the econometric literature, we can see that the
t-statistics remain above 3 and that the F-statistic is above 10 in every specification, which confirms
the relevance of our instrument. In addition, we see a negative statistical sign for the relationship
between financial development and number of complaints, which corroborates the scatter plot in Fig.
6

Table 8: First stage results of our instrumental regression. We test the instrument relevance (lagged number of complaints)
for the instrumented variable (credit / GDP growth).

Sample Period: 2008-2014 First stage
Credit / GDP Growth;;
ey 2 3) “)
All State-owned =~ Domestic Private Foreign
Complaints Complaints Complaints Complaints
Complaints; ,_; -0.024** -0.012*** -0.042%* -0.085***
(0.009) (0.003) (0.013) (0.021)
F Statistic 18.29 13.29 19.22 17.09
Note: *p<0.1; **p<0.05; **p<0.01

Table 9] shows results for the second stage of the instrumental regression that run from 2008 to
2014 (after the GFC). In Column (1), we regress economic growth on total outstanding credit, which
is instrumented by the total number of complaints of residents inside the city. We get an elasticity of
2.1% for an increase in the total outstanding credit / GDP growth. In Column (2), we break down
credit in terms of bank control: state-owned, domestic private, and foreign banks. We find that state-

owned and domestic private banks have elasticities of 2.9% and 2.3%. All estimates are near the net
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elasticities found in our baseline regressions using the GMM with internal instruments. Contrary to
our baseline regressions, we do not find empirical evidence of foreign banks in fostering economic
growth after the GFC.

Table 9: Second stage results for our instrumental regression. We test whether financial development matters for economic
growth. We instrument the endogeneous financial development variables with lagged values of the number of complaints.
We run the following static panel Y; = o4 + 04 + BFinance;; + YControls;; | + &;, in which Y is per capita GDP growth
of city i at time t, Q;, 04 are city and time fixed effects, Finance;; are the instrumented financial development variables
(Column (1): total oustanding credit / GDP growth and Column (2): credit / GDP growth by bank control), Controls; ;1
are lagged controls. We use lagged controls to prevent biasing our estimates, and €; is the error term. We use two-way
error clustering on city and time to get robust standard errors.

Sample Period: 2008-2014 Second Stage
Per Capita municipality-level Growth
1) (2)
Instrumented Total Credit;, 0.021%*
(0.0067)
Instrumented State-Owned Credit;; 0.029***
(0.0010)
Instrumented Domestic Private Credit;; 0.023"**
(0.0069)
Instrumented Foreign Credit;, 0.003
(0.0027)
City Fixed effects? Yes Yes
Time Fixed effects? Yes Yes
municipality-level controls? Yes Yes
Error clustering City + Year City + Year
Number of Observations 38,869 38,869
R? 0.362 0.427
Note: *p<0.1; *p<0.05; **p<0.01

6.2 Credit growth instrumented by local credit accessibility

In this section, we provide additional robustness tests for our claims using another external in-
strument for credit / GDP growth: the local credit accessibility. We construct the credit accessibility
variable by counting the number of bank branches that exist in the microregiorE-] using data from ES-
TBAN, which is a public bank branch-city-time panel data maintained by the BCB. We use data from
2004 to 2014, which enables us to investigate potential changes in the bank influence on economic
growth after the GFC.

We compute the local credit accessibility of a specific city i at time ¢ using the expression:

T A microregion is a set of contiguous cities that share similar social and economic characteristics.
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Figure 7: Distribution of the share of within-city branches to the total number of branches in the city’s microregion. Each
point represents data for a Brazilian city from 2004 to 2014. The vertical line at each distribution denotes the median
value.

Number of branches in city i at time ¢

Credit Accessibility;, = 3)

Number of branches in microregion of i at time

We also instrument credit / GDP growth broken down by bank control (state-owned, domestic
private, or foreign) by simply counting the number of branches conditioned on the bank control in the

numerator while letting the denominator unchanged in (3)).

In relation to the instrument relevance, we expect that increases in credit accessibility will lead
to higher credit shares in the local market. One underlying hypothesis is that citizens, in general,
conveniently choose nearby banks to perform their financial transactions. In what concerns the exclu-
sion restriction, while there may be correlation between the number of bank branches and economic
growth through the error term, we believe that such effect is less pronounced than using the finan-
cial development variable per se in the regression. In this way, we alleviate the endogeneity but do
not prevent it. For instance, banks can open new branches in prosperous municipalities with high

economic growth as credit demand will likely increase.

Figure [7|shows the distribution of local credit accessibility in cities from 2007 to 2014. We ob-
serve a decrease in credit accessibility after 2011 in Brazil. Figure [ shows a scatter plot of the credit
/ GDP growth against the lagged credit accessibility variable, which suggests a positive relationship

between both variables in all Brazilian states.

In Table [T0] we present results for the first stage of the instrumental regression, which allows
us to test the instrument relevance. Our t-statistics are all above 3 and the F-statistic is above 10,

confirming our choice of the instrument. We also can see a positive statistical sign for the relation-
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Figure 8: Scatter plot of the total outstanding credit / GDP against the lagged value of the share of the number of within-
city branches to the total number of branches in the city’s microregion. We stack values in the same plot from years 2004
to 2014. Colors portray the region at where the city is.

ship between financial development and the share of branches (total and split by bank type), which

corroborates the scatter plot in Fig. [§]

In Table 11} we present results for the second stage of the instrumental regression. Since we
have pre- and post-crisis data, we use a crisis dummy to test for potential differences in the bank credit
role in fostering economic growth. In Column (1), we regress economic growth on total outstanding
credit, and use as instrument the share of branches in each municipality. We get an elasticity of 1.9%
for an increase in the total outstanding credit / GDP growth. After the GFC, the importance of credit
increases even further (by 0.6%). In Column (2), we break down credit / GDP growth in terms of bank
control: state-owned, domestic private, and foreign banks. We find that state-owned, domestic private
and foreign banks have elasticities of 0.8%, 3.4% and 1.1%, respectively, all of which statistically
significant. After the GFC, the role of state-owned banks increases while that of domestic private

banks decreases. The importance of foreign banks after the GFC becomes economically irrelevant.

Our results suggest that even after employing external instruments for financial development,

we find qualitatively similar results, suggesting robustness in our results.

7 Conclusion

In this paper, we bring new evidence to the debate of the nexus between financial development
and city growth. The role of banks and their specific characteristics are taken into account. We analyze
the growth of 5,555 Brazilian municipalities by employing a detailed dataset of 66,271 observations.

Our motivation is the lack of a precisely conclusion in what concerns the finance-growth nexus.
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Table 10: First stage results of our instrumental regression. We test the instrument relevance (lagged credit accessibility)
for the instrumented variable (credit / GDP growth).

Sample Period: 2004-2014 First stage
Credit / GDP Growth;;
() (2) 3) “)
Share of Share of Share of Share of
Branches  State-owned = Domestic Private Foreign
Branches Branches Branches
Credit accessibility;, 0.033** 0.037** 0.029** 0.021**
(0.006) (0.004) (0.001) (0.005)
F Statistic 14.18 21.14 28.97 11.83
Note: *p<0.1; **p<0.05; **p<0.01

We find that cities with more shares of non-earmarked credit associate stronger with higher
economic growth rates than those with more shares of non-earmarked credit. However, after the
GFC, earmarked credit gained more relevance. In terms of credit modality, we verify that purpose-
specific credit is the modality that correlates more with positive economic growth rates relative to
general loans and other types of credit. However, after the GFC, general purpose loans take a stronger

role in the economic growth of municipalities.

Credit from domestic private banks also has a stronger association with economic growth rel-
ative to credit from state-owned and international banks. However, after the crisis, the relative im-
portance of state-owned banks increased while that of domestic private and foreign decreased. In
what concerns bank type, commercial banks have the highest positive association with growth and its
volatility across Brazilian cities. After the GFC, only credit unions had statistically significant partial

correlation with economic growth.

We also find that other indicators, not only financial development, correlate with economic
growth, such as income distribution and the economic development of Brazil. Lastly, the GFC had a
significant impact over Brazilian credit and external accounts. Therefore, our paper provides empiri-
cal evidence that financial development has a strong connection with economic growth and that such

link depends on credit- and bank-specific characteristics, such as their ownership and type.

As robustness, we also run regressions in which we design external instruments for financial
development variables. We instrument credit growth in a specific city with the number of complaints
that residents in that city filed against each bank in the previous year. The intuition is that, the more
complaints a bank has, the less is its credit growth. We also instrument credit growth with a proxy for
credit accessibility within the city: the larger the number of branches a bank has within the city, the
easier (more convenient) it is to take credit. Our results with external instruments indicate the same

findings with respect to the use of traditional internal instruments in GMM estimations.
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Table 11: Second stage results for our instrumental regression. We test whether financial development matters for eco-
nomic growth. We instrument the endogeneous financial development variables with lagged values of the share of bank
branches at each municipality. We run the following static panel Y; = o; + o + BFinance; + YControls;;— + €, in
which Yy is per capita GDP growth of city i at time t, o, 0y are city and time fixed effects, Finance; are the instrumented
financial development variables (Column (1): total oustanding credit/ GDP growth and Column (2): credit/ GDP growth
by bank control), Controls;;_1 are lagged controls. We use lagged controls to prevent biasing our estimates, and €; is the
error term. We use two-way error clustering on city and time to get robust standard errors.

Sample Period: 2004-2014 Second Stage
Per Capita municipality-level Growth
(D 2
Instrumented Total Credit;, 0.019***
(0.0059)
Crisis; x Instrumented Total Credit;; 0.006***
(0.0021)
Instrumented State-Owned Credit; 0.008*
(0.0046)
Instrumented Domestic Private Credit; 0.034***
(0.0094)
Instrumented Foreign Credit;, 0.011*
(0.0049)
Crisis; x Instrumented State-Owned Credit; 0.023***
(0.0036)
Crisis; x Instrumented Domestic Private Credit;, -0.013***
(0.0009)
Crisis; x Instrumented Foreign Credit;, -0.009***
(0.0026)
City Fixed effects? Yes Yes
Time Fixed effects? Yes Yes
municipality-level controls? Yes Yes
Error clustering City + Year City + Year
Number of Observations 55,070 55,070
R? 0.362 0.427
Note: *p<0.1; **p<0.05; **p<0.01
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