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SOBREVIVENCIA LOCAL DE AGENCIAS BANCARIAS NO BRASIL
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Abstract

The aim of this study is to better understand the determinants of the local survival of bank branches
in Brazil. The banking system has undergone several changes, especially with the advent of new
information technologies, which directly affect the logic of the existence of bank branches. However,
bank branches are still important channels for accessing financial services, especially in peripheral
regions in the country, and the reduction in their number may affect local development in different
municipalities. The analysis offers a bank branch survival indicator, at the municipal level, from
which it is intended to verify, through a panel data model, the determinants of branch survival,
including elements related to portfolio management branches, and the characteristics of local
banking markets and municipalities. Results indicate the importance of local demand and the good
management of assets and liabilities as fundamental elements of local branch survival. However, the
concentration of resources in municipalities tends to increase competition between branches and
accelerate the replacement of less effective ones by other agents and services available, reducing
the local survival rate. These results point to the importance of understanding the local dynamics in
the current processes of change in the banking system in order to inform sectoral and public
development strategies.

Keywords: Financial Services. Banks’ branches. Survival. Financial and regional development.

Resumo

Este estudo busca compreender os determinantes da sobrevivéncia local das agéncias bancarias no
Brasil. O sistema bancéario tem passado por diversas mudancgas, em especial com o advento de novas
tecnologias de informacdo, que afetam diretamente a propria légica da existéncia de agéncias
bancérias. Por outro lado, as agéncias bancéarias ainda sao importantes canais de acesso a servicos,
especialmente em regides periféricas do pais, e a reducdo de seu numero pode afetar o
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desenvolvimento local nesses espacos. A andlise parte da construcdo de um indicador de
sobrevivéncia das agéncias bancarias, em nivel municipal, a partir do qual pretende-se verificar, por
meio de um modelo de dados em painel, os determinantes da sobrevivéncia de agéncias, incluindo
elementos respectivos ao gerenciamento do portfélio das agéncias e das caracteristicas do mercado
bancario local e dos municipios. Resultados apontam para a importancia da demanda local e o bom
gerenciamento de ativos e passivos nas agéncias como elementos de sobrevivéncia. Entretanto, a
concentracdo de recursos nos municipios tende a aumentar a concorréncia entre agéncias e a
acelerar a substituicdo de agéncias por outros agentes e servicos disponiveis, reduzindo a taxa de
sobrevivéncia. Esses resultados apontam para a importancia de entender a dinamica local nos atuais
processos de mudanca no sistema bancario para informar as estratégias de desenvolvimento setorial
e publico.

Palavras-chave: Servicos financeiros. Agéncias bancarias. Sobrevivéncia. Desenvolvimento
financeiro e regional.

Introduction

The Brazilian banking system has undergone countless changes in the last three decades,
restructuring itself in diverse different national and international contexts. This system suffered a
significant impact with the advent of the Plano Real, which eliminated revenues accruing from high
inflation (floating) and forced banks to change their performance strategies. Such changes have
drastically affected the financial health of several banks, both public and private, forcing the
government to resort to public programs that would prevent the system from being dismantled. The
Programa de Estimulo a Reestruturacdo e do Fortalecimento do Sistema Financeiro Nacional
(PROER, Program of Incentives to the Restructuring and Strengthening of the National Financial
System) and the Programa de Incentivo a Reducdo do Setor Piblico Estadual na Atividade Bancdria
(PROES) (PROES, Program for the Reduction of the State Public Banking Sector) were crucial to
sustain banking activity in the country by providing liquidity to some institutions, debt management
in others and a set of mergers and acquisitions that ended up consolidating a more robust banking
system, but at the expense of a high degree of concentration that, at the end of the 90s, presented
both a reduction in market share and in the number of public institutions, especially those of a
regional character (PAULA; OREIRO; BASILIO, 2013).

Growth in the 2000s boosted banking activity, not only due to the growing demand for
financial services (credit) and the consequent increase in the percentage of banking clients in the
country, but also for offering a financial structure that combines interest and liquidity in order to
provide a consistent base for the profit of the activity. The decade also saw an increase in the
capillarization of the bank branch network, an increase in the number of electronic service outlets
and banking correspondents (LOUREIRO, MADEIRA and BADER, 2016) and the growth of the
sector's segmentation, much in part due to the different performance between public and private
retail banks, as well as development banks (SLIVNIK; FEIL, 2017). However, the expansion of the
banking network was not balanced, with the vast majority of banks concentrated in more developed
regions (MARTINS, 2012).

The late 2000s saw a more consolidated banking system, known to be efficient (LAURETO;
OREIRO, 2010), of low financial fragility (MENDONCA; CAVALCANTE, 2019) and highly profitable.
However, the economic crises eventually affected banks' performance. During this period, the
banking system also experienced more intensively with the growth of information and
communication technologies, offering new operating platforms, such as remote telephone services,
internet banking and, more recently, the growth of financial technologies (fintechs) and of digital
banks. The way in which banking services are offered, therefore, has changed rapidly, imposing new
and more customized business models, making outdated certain parts of the industry practices.
These changes already affect the configuration of the banking system: in recent years, the closing of
bank branches in the country has increased.

In this context, this paper aims to analyze the factors that affect the functioning of bank
branches in Brazil. More specifically, this study seeks to understand what would be the determinants
of the survival of bank branches in Brazil, starting from the idea that, on the one hand, bank branches
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have operating costs and constantly live with the possibility of replacing their services with other
more modern means; on the other hand, it is also necessary to consider the characteristics of the
spaces where the branches are located: these must have attractive characteristics for banks to be
interested in opening branches and, once installed, the location spaces must offer support in terms
of service demands, so that they present a satisfactory performance and remain active over time.
The analysis starts from the construction of a bank branches survival indicator, at the municipal
level, from which it is intended to verify a set of factors that may prompt the closure of branches.
Among this set of factors, in which stands out variables that bring information about municipalities,
the local banking market and the performance of branches, the main contribution is in the
computation, unprecedented for Brazil, of a functional distance indicator that captures the effects of
banks’ organizational structure on the functioning of their branches across different regions. The
work is still essential for understanding the current dynamics of the system, especially in view of
the importance of bank branches, in many Brazilian municipalities, as a physical element that
promotes financial inclusion and supplies financial services that, to a certain degree, can support
local economic development.

Considering these objectives, this work is divided into three sections in addition to this
introduction and a brief conclusion. The next section presents the theoretical framework discussing
the performance of banking firms, the functionality of branches and the relation between their
performance and local development. The following sections present and discuss the data and
indicators used, the econometric methodology and the results obtained for the determinants of the
survival rate of bank branches.

The banking firm

Even though conferring a relevant role for money and for financial institutions within the
economic system, theoretical approaches that deal with the banking firm have fundamental
differences in the treatment of monetary relations in economic systems. On the one hand, there are
approaches that attribute to money only the role of unit of transaction and value, indicating its
inability to affect real variables, such as employment and gross product, in the long run
(SANTOMERO, 1984). In this approach, the financial system is a mere intermediary between savings
and investment, operating under restrictions imposed exogenously with low degrees of autonomy.
In turn, other approaches attribute to the financial system a more fundamental, but ambiguous role,
inasmuch as it has the capacity to stimulate economic growth via the provision of liquidity, but
nevertheless acquires a destabilizing role in secondary markets via speculation, as it affects the
allocation of ex post savings, whose flows should be in the direction of consolidating the liabilities
created by the investments made (PAULA, 1999). Among all the existing approaches, in common,
only the fact that financial agents exercise the function of intermediation of resources, the provision
of services that channel financing and savings of economic agents.

Tobin (1987) criticized the mechanistic conception of the functioning of the banking firm and
proposed that, in the existence of a competitive financial system and with different types of financial
intermediaries, banks would exhibit a maximizing behavior that, according to the circumstances of
lending and of interest rate movements, would determine its volume of assets and obligations. The
banking firm would have its expansion conditioned by the availability of assets and by obtaining
earnings that offset the costs of attracting and retaining deposits. Since only part of the resources
created by loans returns to banks in the form of deposits, there is nothing to guarantee a symmetrical
expansion of the volume of bank assets and obligations when analyzing the entire banking system.
The volume of reserves, which acts as a factor that limited the action of banks, loses relevance in
this sense, once there is the possibility of banks obtaining additional reserves by other means, such
as selling bonds or using central bank facilities; in this sense, the banking activity is defined in order
to reach an optimal operating point in which there is equality between the marginal revenue from
its assets and the marginal cost of its obligations.

Given the evolution of the banking system and its conformation to market developments and
increased financial relations (CHICK, 1992), it is more appropriate to understand the complexity of
banks' performance based on the assumption that they are active agents that have their own
expectations and manage their balance sheet aiming to reconcile profitability with its liquidity
preference scale. The active management consequently affects the financing conditions of the
economic activity, since it determines the volume and conditions of the credit supply necessary for
the acquisition of capital and its accumulation. The provision of financial services by banks, such as
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insurance, pension plans, and other services also support economic activity, whether through the
reduction of risks or the guarantees generated to economic activities. It is important to highlight the
pro-cyclical role of banks that, in a moment of optimism, reduce their liquidity preference and
change the structure of their liabilities by increasing their leverage, thus becoming more subject to
risks in search of greater profitability. On the other hand, in the phase of increasing uncertainty and
economic slowdown, their expectations deteriorate and the liquidity preference increases, which
leads to a contraction in the credit granted and the adoption of a more defensive strategy, which ends
up intensifying the decline of the economic activity (MINSKY, 1986).

The banking firm, inserted in a monetary production economy, has restrictions related to
uncertainty about the future, because they make ex ante loan commitments based on expectations
of ex post variables, among which the funding levels and the reserves of the banking system
(DYMSKI, 1988). The precaution regarding the uncertainty of future results is expressed by the way
banks manage their portfolio. The management of bank assets depends on the bank's willingness to
absorb risks, the state of its expectations about the return on its activities, the maintenance of the
value of the required collateral and the behavior of market interest rates. Once expectations are
pessimistic, banks will opt for more liquid assets, affecting economic activity in general. In addition,
portfolio management is not limited to the control of assets, but also assumes a dynamic character
in the administration of liabilities, as banks adopt measures to attract customers and modify their
preference scale, creating instruments for raising funds and managing their requirements for
reservations, in order to avoid the restraining rules established by the monetary authorities (PAULA,
2013).

The possibility for banks to manage their product portfolio, strategically differentiating the
ways of acquiring revenue is verified through the management of their subsidiaries (bank branches).
Financial results that are below expectations and the possibility of being substituted by other
channels offering banking services are factors that can lead banks to close their subsidiaries, since
they do not fulfill their main function, which is to be profitable over time. The absence of banking
facilities acts as a local restriction on access to financial services (DEGRYSE and ONGENA, 2004),
which aggravates the conditions of financial exclusion present in several countries. Financial
exclusion is an impediment, to varying degrees, to certain social groups for not only accessing
financial services (unbanked) but also for accessing certain types of services (under-banked)
(CROCCO; SANTOS; FIGUEIREDO, 2011).

It is also possible to highlight that, if, on the one hand, bank branches are important physical
elements of access to financial services and relevant to local development in several regions, on the
other hand the growing use of alternative financial sources has put bank branches functionality and
the bank physical model in question. The banks (and their branches) are constantly looking for
measures to circumvent operating cost restrictions and expand the offer of their services, an
essential factor in maintaining the sector's profits. In this sense, the constant innovations in the
sector put in check the very existence of bank branches, given that new information and
communication technologies, the expansion of a low cost and complex service network through
banking correspondents and the adoption of a digital access system for financial services (internet,
smartphones, tablets) become alternatives of greater operational viability for banks (LOUREIRO,
MADEIRA and BADER, 2016).

The discussion about the functionality of physical branches has also been held in other
countries. In the case of the USA, the banking system, since the beginning of the 1990s, has shown a
steady growth in the number of branches, a trend that has been reversed since 2010 (NGUYEN,
2014). The closure of branches had different effects in the USA according to the density of the local
banking network: locations with lower income and lower density of the banking network suffer
substantial credit contractions due to the reduction in the volume of soft information (more informal
and local) absorbed by banks. The UK banking system, on the other hand, still has a high use of bank
branches even with the increase in digital access (TSB BANK, 2014), forcing banks to efficiently
offer a sophisticated and accessible digital system combined with a network of physical branches
whose location is strategic to meet the demand for its services. The German banking system has also
shown a negative variation in the number of physical branches, generating estimates that, until the
beginning of this decade, only one third of the existing branches will remain open (BERNHARDT,
2014).

In most cases, the closing of branches is motivated by the search or need to reduce costs
and/or increase profitability, with emphasis on the weight of fixed costs in relation to real estate and
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personnel. The increase in professionalization and the elimination of idle capacities are also shown
to be important causes along with the mergers and acquisitions processes. The "Digital Revolution"
in the banking sector plays an important role in this process, both in terms of increased competition,
due to the rise of digital banks, and the fact that customers are increasingly turning to digital
distribution channels to obtain more and more financing and investment products.

Financial system and regional development

Empirical evidence over time brings strong indications that financial development
contributes to national and regional aggregate growth (LOUREIRO, MADEIRA and BADER apud
e.g. LEVINE, 1997; 2005; GUISO, SAPIENZA and ZINGALES, 2004b; BLACK, STRAHAN, 2002;
BURGESS and PANDE, 2005, 2016). However, there is a substantial differentiation in access to
financial services between developed and developing countries and, in many cases, between regions
and between individuals in the same country (LOUREIRO, MADEIRA and BADER, 2016).
Therefore, it is necessary to understand in what magnitude the alternative means of accessing bank
services are capable of promoting financial inclusion and capturing information about regional
markets, since the volume of information obtained by banks is fundamental in the decision to grant
credit and in determining their local portfolios (BERGER and DEYOUNG, 2001; ALESSANDRINI,;
PRESBITERO; ZAZZARO, 2007; ZHAO and JONES-EVANS, 2016). Regional finance can then be
analyzed in terms of interregional differences caused by information asymmetry and market
incompleteness (DOW AND RODRiGUEZ-FUENTES, 1997) and the basis of the studies becomes
the ability of financial agents to provide financial services, as credit, given the local information set
that is available.

The regional analysis of the performance of the financial and banking system becomes more
appropriate when it recognizes money and monetary relations as essential and active elements in
economic processes, offering a more adequate framework?® for analyzing financial and monetary
relations and reaffirming the regional conceptions of studies on such relations (CROCCO; JAYME
JR., 2006). Inserted in an environment of fundamental (not probabilistic) uncertainty, agents form
expectations about the future and behave in order to avoid losses of income and wealth. Pessimistic
expectations, for example, increase the demand for more liquid assets, with emphasis on money,
which is the most liquid asset available. Consequently, liquidity preference implies the possibility of
production factors becoming idle (FELJO, 1999), once agents will not allocate their income to
investment projects if expectations for the future are not optimistic, therefore limiting the effective
demand and endogenously alters the real income (AMADO, 2000).

Thus, changes in the agents’ liquidity preference (or of the confidence in expectations
regarding the value of the relevant assets) directly affect banks' regional capacity to offer credit
(DOW, 1993) and services. An increase in the liquidity preference can generate an increase in credit
prices (interest) or even full credit rationing in peripheral regions, since the public, when looking
for portfolio management with shorter maturities, induce banks to also adjust their finances, offering
shorter-maturity products. Therefore, it is clear that the limited supply of services derives from local
demand conditions and, fundamentally, from the decision of the providers of these services, which
may ostensibly deny the offer or impose impeding prices (CAVALCANTE, 2018).

The installation of bank branches and the guarantee of access to financial services assume a
crucial role in the credit creation process since access to these services facilitates the
implementation of productive investment projects and the efficient allocation of resources
(BANERJEE and MOLL, 2010). The availability of local financial agents also provides face-to-face
contacts and greater confidence in carrying out financial transactions (APPLEYARD, 2013).
However, the possibility of enjoying the benefits of regional agglomerative factors enhances the
process of spatial concentration of the financial system, which restricts access to credit in peripheral
regions and generates a clear distinction between the place where decisions are made over the
allocation of resources and services and the locations that require these resources to finance their
activities. Therefore, in the most vulnerable regions, in socioeconomic terms, the already low
demand for credit risks not being fully satisfied, reinforcing, through a vicious cycle of cumulative

3 The approach of liquidity preference and currency as an active element in defining allocations in the economy (in particular
investment) is opposed to models where the demand for money is seen only as a means of executing transactions, deriving
from consumption choices (under income restriction) of individuals. For more details on the different approaches, see
Carvalho (1992).
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causation, the region's backwardness in relation to the central regions, since the level of liquidity
preference is reduced according to the lack of dynamism presented by the regional economy (DOW,
1993).

Database and analysis methodology

After discussing the role of the banking firm, the functionality of its branches and the effects
of both for local development, this section aims to present and analyze the relation between the local
survival rate of bank branches and the economic characteristics of municipalities and branch
performance. In order to understand the local functionality of bank branches, it is necessary to check
the relation between their existence and operational performance, in addition to analyze the behavior
of indicators that reflect the management format adopted, especially in terms of liquidity, once banks
are economic agents strongly subject to uncertainty. In view of this argument, information (annual
averages) from the branches' balance sheets, made available by the Central Bank of Brazil, in the
period between 2000 and 2015 was used to estimate the following model

InLOCSURV;, = By + P1;InREV, + By;In EXP,, 4 B3; In PORTF;, + B,; In TDEPDDEPP;, +
Bsi In BRANCHAGE;; + Bg; In FUNCDIST;; + Be; In PROVCRED;; + B7iZi + €11 1)

The econometric analysis consists of a panel data model, containing a spatial and a temporal
dimension. The model is suitable for analyzing cross-sections that present a considerable number of
individuals (Wooldridge, 2002), which is suitable for the set of information available for this work.
The time series considers the time period in windows of two years each and a large number of
municipalities that hosts bank branches in Brazil (N = 3,835) in the entire period analyzed. The
method of estimation via panel data has the advantage of controlling the presence of possibly
correlated and time-invariant heterogeneity in the individuals studied, in addition to reducing the
collinearity of explanatory variables and increasing the efficiency of the estimators (PESARAN,
2015).

The analysis starts from the construction of the branches' annual survival rate (LOCSURV;;),
the main variable under analysis, given by

LOCSURV;, = 1 — MORTALITY,, )

where MORTALITY,, is the proportion of branches that closed in municipality i in the year t in
relation to the total of existing branches in municipality i in the year t. Since it is a proportion, its
values are between 0, when all bank branches in the municipality closed in the year, and 1, when
there were no branch closings. Bank branch location data were obtained from the Central Bank of
Brazil?.

Table 1 shows the differences between survival rates by municipality size and by bank
ownership. It is noted that municipalities with a smaller population have higher survival rates
compared to municipalities with a higher number of inhabitants. This statistically significant
difference is associated with the fact that municipalities with a smaller number of inhabitants, with
less economic dynamics, make banks have less optimistic expectations regarding the provision of
services and the ability of borrowers to earn sufficient revenues to meet their financial
commitments. In turn, banks adopt more cautious stances while managing their branches,
prioritizing operations with more liquid assets reducing the risk of insolvency. In addition, the
highest averages of survival rate are from bank branches of public banks, indicating possible
differentiated operating strategies for these entities.

4 Data were analyzed and treated to make the mergers and acquisitions of the period compatible.
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Table 1: Survival rate of bank branches in Brazil

Hypothesis Test
Group (thousands of inhabitants) | Average | Standard Error | HO: Difference =0

Ha: Difference # 0
Up to 50 0.974 0.00011 _ .
Greater than 1000 0.960 | 0.00031 t=41.2977
Average 0.967 0.00016
Private 0.973 0.00017 _ .
Public 0.963 | 0.00016 t=42.4092
Average 0.967 0.00012

Source: Own elaboration.

The first group of determinants of branch survival is composed of variables related to the
financial operations of the branches. The variable REV;, includes revenues obtained through active
operations and the provision of services related to usual activities, including bank fees and interest
on assets. EXP;;, in turn, corresponds to operating expenses arising from usual activities and interest
payments on financial liabilities of the branches. It is expected that branches with higher levels of
revenues and lower expenses are more likely to remain in the same location over time.

Then, for the set of operational factors related to survival, bank liquidity indicators were
constructed, expressed in the way bank branches manage their assets and liabilities portfolio. Based
on bank branch balance sheets provided by the Central Bank of Brazil, the objective is to verify the
relation between bank branches' survival over the years and the way their portfolios are managed.
The proportion between the volume of resources provisioned for risky loans and total loans
(PROVCRED,;) is ameasure of credit quality in a region that consists of the ratio between the monetary
volume set aside by the branches according to the expected default and the total credit granted. The
lower this indicator, the better the quality of credit granted and the lower the risk of operations
(CROCCO, 2014), which can lead to a higher rate of local survival. The ratio of time deposits to
demand deposits (TDEPDDEP;,) captures the preference of creditors for conditioning their resources
in a more or less liquid way. The greater this measure, the lower the liquidity of bank branches'
liabilities and the greater the ability to lengthen their assets and, therefore, the greater the
possibilities of supplying long-term credit. According to the literature discussed in the previous
sections, a region with a greater liquidity preference reduces the possibilities’ space in which banks
operate, decreasing the diversity and complexity of the products offered, which can negatively affect
the chances of adaptation and survival of bank branches.

The bank branch Portfolio Index (PORTF;,) is a way of capturing the management of the bank
branch portfolio based on the degree of complexity of the products offered. The index captures the
proportion, on bank branches' balance sheets, of assets of greater complexity, such as operations
with bonds and securities and interbank liquidity assets that depend on more qualified treatment of
information and whose operations are usually concentrated in branches of higher hierarchical level
within the organizational structure of banks; and less complex assets, such as loans and discounted
securities, which are offered at any bank branch (CAVALCANTE; SANTOS, 2019). In this sense, the
portfolio index represents the strategic portfolio management decisions adopted by bank branches,
with higher values indicating that branches allocate resources to securities and bonds of greater
operational complexity compared to simpler and more common assets, such as less complex credit
operations. Therefore, it is hoped that PORTF,, can indicate which liquidity management strategy
affects bank branches' survival rate®.

Finally, the Functional Distance (FUNCDIST;,) is given, as ALESSANDRINI et al. (2009), by

5 According to studies on bank liquidity differentiated in regions, it is expected that for lower income municipalities the
liquidity of bank assets and liabilities will be lower (CROCCO; FIGUEIREDQO; SANTOS, 2010). However, there is still a need
to ascertain better if greater liquidity is the usual strategy for the survival of a bank branch.
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where A;; is the number of branches of bank j in the region i, D;; is the distance between
branches of bank j in the region i to the bank's headquarters, N is the total bank branches of the bank
j and J is the total number of banks in region i. This indicator, unprecedented for studies in Brazil,
was calculated from travel times (by road) between the branches and the bank's headquarters
(including air travel time for banks with foreign headquarters). Functional distance acts as a proxy
for the amount of local information obtained by the branches' headquarters, both soft information,
that is dependent on closer contacts, and hard information, those that are quantifiable and, therefore,
codifiable and easily transferable®. Greater functional distances imply a greater degree of autonomy
for bank branches in dealing with information and adapting their portfolio strategies to local
conditions (DEGRYSE et al, 2008). It is expected, hence, that this indicator will present a positive
relation with the survival rate of bank branches, since there is less interference from headquarters
and the greater the possibility of branches adapting to local demands for banking services.

The age of the bank branch (BRANCHAGE;,) which assumes 1995 as the initial mark, captures
the relevance of a branch's time in operation in the bank's decision to keep it running. In this regard,
branches with longer times in operation tend to consolidate a volume of clients and operations that
make them important in the spaces they occupy, in addition to tradition and local trust they entails
in local economies.

The second set of determinants of bank branches' survival rate includes control variables (Z;,
in equation 1) for the characteristics of the municipalities where the branches are located. Along
with the branches' portfolio management variables, it is important to control the characteristics of
the municipalities, since these are essential in the formation of the banks' profitability expectations
and, therefore, influence the way they manage their subsidiaries. The Regional Credit Quotient
(RCQ,.) is given by the ratio between the relative share of the municipality r in the total volume of
credit granted in the microregion to which it belongs and the relative share of the GDP of the same
municipality in the total GDP of the microregion. If this ratio is greater than 1, the relative credit
granting in the municipality is greater than expected for its productive structure, indicating
conditions of polarization and regional centrality that are important for the analysis (CAVALCANTE,
2018).

Still as a measure of the characteristics of the banking system in the municipalities, a
Hirschman-Herfindahl index will be used, given by

HHG () = T, (2)

4)

where n is the number of branches considered in the analysis, X; is the absolute share of
resources of a branch i in a bank j, and x represents the total volume of resources in the analyzed
banking market. This index was calculated for the volume of demand deposits at branches (HHIDEP;;)
and for the volume of credit (HHICRED,,) granted by branches in the municipality. These indicators
complement the analysis of the concentration in the local credit and deposit markets. Still in this
regard, the local proximity variable (LOCALPROX;,) is a proxy for the amount of information acquired
by banks, in particular soft information, due to the proximity to customers and other individuals in
the region (RODRIGUES, 2013), being defined by

LOCALPROX;, = .
J

)
where i),; is the number of branches located in the market j that belong to the bank b and P,
is the total population of the region corresponding to the local market j. The recent expansion in the
number of bank branches in the period analyzed promoted an increase in this indicator, which also
suggests an increase in bank access (number of branches per capita) in the municipalities analyzed.

% On hard and soft information, see Petersen (2004).
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As an illustration, Figure 1 shows the net variation in the number of branches in Brazilian
municipalities between 2000 and 201S. There is a significant expansion in the number of bank
branches, with emphasis on the peripheral regions, especially in the North, Northeast and Center-
West regions. A significant expansion in the number of bank service posts and bank correspondents
is added to this increase in the number of bank branches, what contributed to increase access to
banking services (BCB, 2015) in the country.

Figure 1: Variation in the number of bank branches in Brazil: 2000 - 2015
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Source: Own elaboration based on data from the Central Bank.

On the other hand, Figure 1 also shows a reduction in the number of branches concentrated
in some regions in the period, with emphasis on municipalities in the southeast and south of the
country. Thus, a preliminary analysis indicates an increase in the number of bank branches, in the
period analyzed, in peripheral and less developed regions, while in better structured regions there
was a reduction in the number of branches.

Still regarding the economic characteristics of the municipalities, information was collected
on the population (POP,, provided by the Brazilian Institute of Geography and Statistics, IBGE) and
the average annual income per capita (PCINC;,), obtained in the Annual List of Social Information of
the Ministry of Labor and Employment (RAIS-MTE), important factors for location of branches
(SICSU e CROCCO, 2003). The numbers of bank service posts (POSTS;;) and credit cooperatives
(COOPCRED;;) in the municipalities between 2007 and 2015 were also included in the model. Once
installed, both posts and cooperatives function as substitute providers for bank branches: bank posts
offer simpler financial services at lower maintenance costs for banks (ASSUNCAO, 2013), while
credit unions increase competition for customers, such as rural or housing borrowers, as they offer
substitute services that, under certain conditions, are cheaper than those provided by banks’ brick-
and-mortar branches.

In addition to the variables above, the participation of public expenditure in the Gross
Domestic Product (GDP) of the municipality (GOVGDP,,, data from IBGE) was also included in order
to understand whether the government's participation in the municipality's activity enables rent-
seeking from banks for resources from the public activity (consumption, public investments and
payroll). Also, the model includes the share of industrial income in the total revenue of the
municipality (INDUSTGDP;,, data from RAIS-MTE), since the industrial sector is an important agent
that demands financial resources and is also a significant capacitor of local income flows, which
stimulates banking activity; the proportion of micro, small and medium-sized enterprises in relation
to the total number of firms (MSME;;) (RAIS-MTE) in the municipality, an indicative to understand
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whether the size of the firms present locally affects survival rates (POLLARD, 2003; ZHAO e JONES-
EVANS, 2017); and finally, a dummy (CRISIS2008;,), which aims to capture a possible significant
change between the pre and post Subprime crisis periods 2007/8.

Results analysis

Table 3 indicates the results found from the specification proposed. Three models were
estimated to ascertain the robustness of the results, the second including additional variables for
controlling the productive structure of the municipalities and a third model including cooperatives
and banking service posts (which reduces the time series for 2007-2015).

Table 3: Panel Models with Fixed Effects

1 2 3
REV 0.0163"* 0.0173" 0.0177"
(0.00) (0.00) (0.00)
EXP -0.0092*** -0.0095*** -0.0073***
(0.00) (0.00) (0.00)
PROVCRED -0.0490*** -0.0495*** 0.0056
(0.00) (0.00) (0.00)
TDEPDDEP 0.0092*** 0.0080*** 0.0120%*
(0.00) (0.00) (0.00)
PORTF 0.0047*** 0.0043*** 0.0104**
(0.00) (0.00) (0.00)
FUNCDIST 0.4544%+ 0.4555%* 0.4591%*
(0.04) (0.04) (0.04)
BRANCHAGE 0.0140%* 0.0108** -0.0107**
(0.00) (0.00) (0.00)
LOCALPROX -0.1723%* -0.1540** -0.0205
(0.03) (0.03) (0.04)
RQC -0.0267*** -0.0277** -0.0291%*
(0.00) (0.00) (0.00)
HHICRED -0.3878*** -0.3868*** -0.5815***
(0,09) (0,09) (0.10)
HHIDEP 0.3526** 0.3566*** 0.4264**
(0,09) (0,09) (0.11)
POP -0.1438%* -0.1372%* 0.0395
(0.03) (0.03) (0.04)
PCINC 0.0237*** 0.0250*** 0.0269**
(0.00) (0.00) (0.00)
MSME 0.1447** 0.1081%*
(0.03) (0.03)
INDUSTGDP -0.0016 -0.0003
(0.00) (0.00)
GOVGDP 0.0172* 0.0179*
(0.01) (0.01)
CRISIS2008 0.0041 0.0118***
(0.00) (0.00)
COOPCRED -0.0404*
(0.02)
POSTS 0.0571%*
(0.01)
Constant -0.9680*** -0.7997*** -1,1306***
(0.19) (0.20) (0.26)
N 21368 21366 17761
Adjusted R2 0.1542 0.1598 0.1579
Hausman 2551.13* 2565.94*** 2565.94**

Source: own elaboration in Stata 14. Note: * p<0.05; ** p0.01; *** p0.001. Robust regressions. The Hausman
and Breusch-Pagan tests indicated the use of the fixed effects model and therefore results from the random
effects models were not reported.

In general, the results confirm the discussions in the previous sections. Volumes of revenue
and expenses are fundamental for the survival of the branches, having robust estimated coefficients
with the expected signs. There are also indications that the increase in the volume of higher-risk
credit (PROVCRED) puts the branch's survival in check. In terms of liability management,
TDEPDDEP indicates that the relative lengthening of longer-term obligations opens up room for
balance sheet management that, on average, increases the survival rate of bank branches.
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As for the portfolio index, the results obtained in the estimation indicate that a financial
management that favors operations involving less liquid assets increases the local survival rate of
the branches. This is a result that confirms hypotheses addressed by Crocco et al. (2005) e Nogueira
et al. (2013) of greater liquidity preference in less developed regions and greater uncertainty. It is
possible to infer that, once the characteristics of the local markets are controlled, a greater liquidity
of assets in bank branches guarantees lower survival rates on average, possibly accompanied by
lower assets’ rentability and lower local income generation. This result also indicates the weaknesses
of less developed economies, since the banking system operates in these locations offering less
complex and more liquid services, which can hinder more mature investment prospects, usually
related to development.

Regarding the functional distance variable, the estimated coefficients indicate that a longer
functional distance increases the bank branch's survival rate. According to the results obtained, it is
possible to infer that the distance from the bank's headquarters makes the management of the branch
more cautious in terms of liquidity and complexity of services, since the objective is to maintain the
branch's operation. Since there are differences in the services offered in more and less developed
regions, this result also indicates that the distribution of the branches may serve to capture flows of
financial resources in some regions that will be redirected towards enabling less liquid investments
in some other regions, as pointed out by Crocco et al (2012).

As for the variables referring to municipal characteristics, it is worth mentioning that credit
saturation (RQC) and concentration (HHI) in a municipality reduce the branches' survival rate, an
indicator that in more developed regions, where there are usually higher relative volumes of bank
credit, the competition between branches increases, leading to the relocation of customers among
some branches and the closing of others. In terms of the concentration of deposits (HHIDEP), the
effect on survival is the opposite, indicating that the greater possibility of capturing deposits
stimulates the survival of branches in the period. As for the proportion of micro, small and medium-
sized enterprises (MSMES), the correlation is positive with the survival rate, which indicates that,
once the functional distance is controlled, the increase of MSMESs in a municipality tends to improve
the survival rate of bank branches. This result is in line with studies that point out the importance of
banks that operate adapted to local conditions as a means of providing services for the development
of small and medium-sized enterprises.

Finally, as for potential branch substitutes, the results show that, while credit cooperatives
reduce the survival rate of branches, acting as substitutes, bank service stations, in turn, tend to be
complementary to branches, which may be related to the fact that there are legal restrictions on the
how the service stations can operate.

Conclusions

The evolution of the banking system's operating model has been the source of numerous
debates in recent years. The new information technologies and the emergence of digital banks have
increased the pressure on traditional banks, and many have predicted that the functioning model of
bank branches is bound to end. However, there is a need to clarify the factors that determine the
survival of branches in this new context, since there are still functions performed by bank branches
that are important for local development.

Based on the formulation of a survival index for bank branches, this study was able to
corroborate the importance of some factors for their operation, particularly variables related to their
functioning and variables related to the characteristics of the municipalities in which they are
located. It is possible to observe that the survival of branches is associated with the way in which the
local banking system operates in the face of expectations of profitability. Factors such as per capita
income, size of firms and the participation of the public administration in the municipality's revenue
play an important role in the banks’ perception of opportunities to obtain revenues and, therefore,
influence the decisions of banks to hierarchize their operations locally and carry out less or more
risky procedures, implying decisions to keep branches active or not in the municipalities. In this
sense, the results obtained are able to foster the debate about regional finance as a promoter of
development, especially in the maintenance of bank agents in low-income municipalities, in addition
to indicating which characteristics are significant to support development plans that could boost
local economic activity and generate virtuous growth cycles.

Among the main results found, it is evident that higher survival rates are linked to branches
in municipalities whose operating strategies prioritize greater liquidity of their assets and ability to
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raise funds (of greater maturity). However, in credit-concentrating municipalities, usually those that
are more developed, there is a tendency to generate more competition between branches and,
consequently, a lower survival rate. These results deserve further research, but it is already possible
to align them with the current reductions in branches in higher-income municipalities, such as the
capitals of Brazilian states, and it remains to be seen whether the branches will survive in less
affluent municipalities.
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