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Abstract

The purpose of this paper isfiather explore the relationship between financial
development and economic development. This igdelywdiscussed issue in studies that
focus on crossection analysis of countries or regions. However, few works shed light
on the spatial interaction derived from the development of the financial system. This
work focuses on the impacts of the developtmenl e v e | o f a municipal
system over its neighborhood. Behind this discussion lies the concept of Central Place
proposed by Christall€1933) According to the author, the threshold of central goods
and services, among them the financial ®&s, would impede the offer of such goods
and services in close locationgsing a GMM estimator for a spatial panel model with
an endogenous spatial lag and spatial moving average errors we investigate the spatial
structure of the financial system in Biia The yearly municipal data on financial assets
for 19952007 isfrom a database compiled by the Laboratory of Studies in Money and
Space (LEMTe) from CEDEPLAR/UFMG from dgtaovided by the Brazilian Central
Bank. The social variables are extractedrfrthe Annual Relation of Social Variables
(RAIS), a Brazilian census dbrmal firms and its employeed he results point to a
negative spatial association between the B
the way that a municipality withmore dewloped financial system temdo be
surrounded by municipalitiesvith less developed financial systems. This result
indicates thathe Central Place Theory may fit well to explain the spatial configuration
of the Brazilian financial system.
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Introduction

Studies onregional issues in Brazil ke focused on the behaviour of the
economyos real vari abl es ( pr oitbtunconetan/n , e mp |
variables have been overlookddhe paper aims to investigatee spatial distribution of
the financial system byexploing the impacts of the development level of a
municipalitydéds financi al system over its ne

Based on the Post Keynesian conceptregional liquidity preference (Dow,

1993) and the Central Place Theory (Christaller 193Be paper analysesx on
financial operations and credit operations drawn fionsolidated balance sheets of
bank branches spread across Brazilmunicipalities in order to verifythe spatial
structure of the financial system in Brazil

It is argued thathere is substantial evidence that the Brazilian Bank System
operates differentiated strategies across sp8pecifically, the results point to a
negative spt i al association between the Brazil.ie
the way that a municipality with more developed financial system tends to be
surrounded by municipalities with less developed financial systems.

Our model uses a GMM estimator f@ spatial panel model with an endogenous
spatial lag and spatial moving average errors to investigate the spatial structure of the
financial system in Brazil. The yearly municipal data on financial assets for2885
is from a database compiled by thaboratory of Studies in Money and Space
(LEMTe) of CEDEPLAR/UFMG from data provided by the Brazilian Central Bank.
The social variables are extracted from the Annual Relation of Social Variables (RAIS),
a Brazilian census of formal firms and its employees

Apart from this brief introduction, the paper is organised in thevahg way.
The next section )} lays out themain theoretical contributiort® theunderstanding of
thef i nanci afegiosay dyhaenim 9ndSection Il, the estimation strategys i
presented. It allows us to estimate not only the relation between the financial system at
one locality and its own attributes, but also the relation with the financial system at the
neighborhood, taking into account omitted variables assumedirtimgant and its
spatial interaction in a moving average processsdation lll, the exploratory analysis
of the evolution of the Brazilian financial system andrégional dynamicss carried

out, considering the evolution of selected variables and indicaiodsthe spatial



distribution of the financial system in 2006ection IV shows the results of the
estimations over the dependent variables IOF and Credithe last sectionsome

conclusions ardrawn

I. Financial Development andhe CentralPlace Thery

I.1 Regional Aspects of the Financial System

The theoretical discussion about regional aspects of the financial system has
received different treatments from regional economists, economic geographers and
experts in financial development. Generally apeg, in the literature of regional
economics little attention is given to money and financial systems and their role in
regional development. Most of them assume that the financial system is neutral in

relation to its influence on regional performance.

The mainstreamliterature on financial development, by contrast, has focus for
the last 30 yearsorsoonthes@a | | ed T grdwthnarae 6. The emphasi s
on the correlation between financial variables (and the degree of development of the
financial system) and economic growth. Most mainstream economists statbethat
direction of causality rusfrom the former to the lattealthough unambiguous evidence
is hard to bring aboutn this literature the issue of regional aspects thE financial
system development has been virtually neglected. Indeed, in an extensive review of the
main contributions in this research area,
appears only once on the 118 pagesheof the
word fAgeographyo, none. Ther e ifecusesnony one
regions inside a specific countryhis paper written by Guiso et al.(2002) - shows
that local financial conditions influence economic performance across differemigeg
in Italy. The most important conclusion of the authors was that national (and regional)
financial systems have an important role to play despite the advance of international

financial integration.

Nevertheless, our review of the literature has shtvan in fact there has been
over the yeargmportant contributionsto show the nomeutrality of money and

financial systems in terms of their effects tre real side of the economy, and,



therefore, in regional development, as can be fdonithe newKeynesiad and post

Keynesian theories of financial system

Overall, he mainareas ofesearch othe NewKeynesias have beenrelated to

theinvestigaion of:

(i) whether or not regional financial markets exist (Amos and Wingender 1993; Bias
1992; Park 1997

(i) how market failures i.e. asymmaetc information andscalesensitivetransaction
and informationcosts- affect the efficiency of the financial systamthe allocation of
credit- and hence the performance of real variablesiong regions of aountry(Koo
and Moon???2, Miyakoshi and Tsukuda 2004);

(i) whether or not the distribution of different types of banks across regions of a
country (or local banking systems) explains disparities in regional economic growth
(Usai and Vannini 2005; O#girim and Older 208; Valverde and Fernandez 2004);

(iv) whether or not local/regional economic condititv@ve an impact on local/regional
banksdé6 performance (Meyer and Yeager 2001 ;
Furlong and Kreiner 2007; Daly et 20D07);

(v) how geographic diversification affects
1997; Acharya et al. 2002; Morgan and Samolyk 2005);

(vi) how distance between branches and headquarters or between lenders and borrowers
influences credit allocain and availability Alessandrini and Zazzaro 199%erger and
DeYoung 2002; Carling and Lundenberg 2005; Brevoot and Hannan 2006; Alessandrini
et al 2007).

As the latter line of enquiry bears directly on the subject of this pamawill
discussit in more detail hereThe analysis of the relationship between distance and
credit allocation/availability has followedistinct perspectivesA first line of work
anal yses the distance bet weRkRergernd DeYaulgy he adq
(2002) pointd out t hat Il nefficiencies tend to incr
headquarter and its subsidiaries fipresumably

have more | eeway for mCaslingaand gumdeeberg (2@05) s hi r k

" Roberts and Fishkind (1979), Moore and Hill (1982) are authors who first attempted to identify factors
that could lead to credit rationing in regional markets. RecentlyKiegoesian authors, as Faini et al.
(1993) and Samolyk (1994), have explored #hgument of asymmetric information in regional credit
markets.
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exploredwhether or the proximity between borrowers and lenders influences the degree

of asymmetric information and thus affects credit availability. They found no evidence

that asymmetric information increases wilistance leading them to conclude thihte

locational strategy of banks should be based on factors other than credit risk
managementAl essandr i ni et . al . (2007) investigas
branches and headquarters influences the likelihood of introducing innovations and

credit rationn g . They forged the cohtoegpure the Af unc
differences among the functions carried out by headquarters and branches. Their results
showed that bank branches of higher functional distance are less likely to introduce
innovations ad are more likely to be credit rationed. Alessandrini et. al. (2008), in

turn, examine the impact adperational and functional distanten the financial

constraints of Italian firms. They found out that although grefatectional distance

have negatie impacts over credit availability, especially for small firms, lower

operational distancelo not necessarily improve this availability.

A second line of work explores the effects diftance between borrowers and
lenders A first perspective enquires inszreening and monitoring aspea$ated to the
distance between borrowers and lendbrghis case, idtancewould work to increase
the difficulty of collecting and processing soft information about borrowers and this
would makethe process of screenirapd monitoring loans more costlgrevoot and
Hannan (2006) investigated the relationship between lending and distance, especially
commercial lending. Their findings suggested that distance between borrowers and lenders
works as restriction to lendind. secondperspectivadelves into thdravel costs incurred
by a borrower to mee& lender as found inPark and Pennacchi 2005 is worthwhile
noticing that his is what Alessandrini efdl. ( 2 0 0 8) | at eoperatiorar med as

distance.

Now, the postKeynesianresearchers have also made significant contributions to
the analysis otheregional aspects of financial systemgeir analygsdiffer from the
othes discussed previoushstheyapproach both the supply side and the demand side

® The ter madifsutnandée® means the distance between hier:
According to Al essandrini et al . 2 0 Bt8nce(bptweensa) Aby f
local branch, where information is collected and lending relationships are established, and its headquarter,

where lending policies and ultimate decisions are typically taken. From a theoretical point of view, the
importance of functionatlistance for the lending policies of local branches has its root§) ithe

asymmetric distribution of information and the costs of communication within an organisatiorii)and (

the economic, soci al and cultural differences acros:
° Operaional distance refers to the proximity between the borrower and its lending office.



in the regional @dit market.According to this viewthe supply of and demand for
credit are interdependent and affected the liquidity preference linked to the
expectations of economic agents in an uncertain environthEnvm the viewpoint of

the banking system, agdh liquidity preference will negatively affect its disposition to
lend money in the region, as it shows pessimistic or less reliable expectations of its
economic performance. On the demand side for credit, the liquidity preference of the
public or the firms will affect its respective portfolio decisions. The greater the liquidity

preference, the greatisrthe demand for net assets and the lesser the demand for credit.

Dow (1982,1988) has added up to the concept of liquidity preference the
contributions ofMyrdal (1957) on cumulative causation and the dependence theory to
show how their simultaneous operation can lead to unequal regional development
patterns. According to hethe liquidity preference of residents (banks, entrepreneurs
and the public) of &s developed regions will be greater than that of more developed
regions.This is related to the specific featureseaich of theseegions, which in turn,
influence the liquidity preference of their resideriffie less developedegions are
extremelydepadenton the centre for the provision of sophisticated goods and services
as their income level and shallow productive structure are usually insufficient to sustain
a dynamic modern economic systénMoreover, sme institutions are still to be bl
or (atleast) strengthened, marketse feeble and financial institutions unsophisticated.
Theseregions are alssubject to significant economic volatility and (new) investment
opportunities are limitedConsequentlybanks would face a higher default risk aérts
and of capital lossand hence charge higher interest ratésms in turn, would
experiencea change in the marginal efficiency of investmadtit is affected by the
smaller availability of loans and higher bank interest ralése public would face
considerable uncertainty regarding theiarnings given the volatility of the local
economy and its low level of diversification and sophisticafidmough the mechanism
of cumulative causation, such weaknesses of the peripheral regions would beedinfor
over time, while the central regions would grow more diversified and sophistiGaied.
peri pher al region would experience a Afund

become heavily spatialgentralized in the centre. First, thational banksvould lend

% For a further understanding of the use of such a concept in Keynesian economics, see Davidson
(1982/1983, 1995), Dow (1995) and Crocco (1999, 2002).

“Thisalsomeangs noticed by KIlagge and Martin (2005), that
di mini shed as funds |l eak out in payment for centre
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less money to peripheral regions, dughteir economic structure and the remote control
over the branchdscated in them. Secondly, local banks of peripheral regionsirn,
would behave defensively biyaintainng high reserve level and restraig local loans.
Thirdly, the higherliquidity preference of the publicesident in the peripheral region
would be translated into a higher proportion of demand deposits than of time deposits,
which would force banks to curtail their loans terms in ordeadjust them to the
smaller portion of time deposit§our, higher demand for centre securities and thick
central financial marketwould encouragéhe concentration of capital (or loan) markets
as well as the agglomeration fifiancial activities institutions and functiomin the
centre This, in turnwould work against the capacity of tiperipheral regionso attract
bank branches (let alone bank headquarte/s) the economy level, these
interdependent and mutually reinforcimgocesss left to ther own course,would
increase regional disparitieturn the spee more fragmented or fracturedhd the
financial system spatialigentralized into a corperiphery structur¢Chick and Dow
1988; Dow 1996, 1999).

In a similar veinMartin (1999) and Klaggand Martin (2005) bring theoretical
and empirical evidence on the spatial bias on the allocation of funds between peripheral
and central regions, which would contribute to uneven regional development. They
advocate the neneutrality of the relationshipatween the financial and the real side of
the economic apparatus. According to them financial systems do not function in a
s p-aeat r aThatuwsaoysay, financial markets across regions within a country
would not be perfectly integrated, so thatastment in any given region is dependent of
local savings and local demand for finance is constrained by local sapigsidents
(the firms and the public) cannot access funds from anywhere in the national system.
Thus, he geographical proximity to tifenancial centre does matters. The result is the
occurrence of concentration of the financial institutions and functions in central
locations and of sectoral, spatfahding gaps between the core and the periphery

Martin (1999) brings to the discussibonh e | mpor t ance of Afcent
ficentralitalityo(1933%Acdomlingrtoim,iasrcentality Helpsttoa | | e r

2 As noted by Parr and Budd (2000), the concept of ceplaae can be applied to those economic

activities (services and manufacturing) that have a locational orientation to the market, as in the case of
financial services. The supply points of the services or manufacturing, according to this theory, is
Afcentrally | ocated wi trkhtareas;dencedhe tesignatibneof supply poistpasc t i v e
ficentr al placesoo (p. 594) . Here we rely more on C
hierarchical differentiation of centres.



concentrate people and increases the income of the region, it is possible to argue that the
higher the centrality the highevill be the possibility of a bank deciding to locate a
branch in this region.

Let us now turn to the analysis of thelationship between the centrality of a

region (city) and thénancial system spatial structure

I.2 The CentralPlace Theory and th&inancial System Spatial Structure

The EcentralityE characteristic of a
population density and economic activities so as to allow this region to supply central
goods and services, such as wholesale and retail, toaakingand other financial
services business organizations, administrative services, education and entertainment
facilities, etc. That is to saya central place would play the role of the locus of central
services for itself and for the immediatelgighboring areas (supplementary region).
From this definition of central place, Christaller admits the existence of a hierarchy of
central places, according to smaller or greater availability of goods and services that
need to be centrally localized (caaitgoods and functions). The rank of a central good

or service is the greater the more essential it is and its market area

A high centrality implies a high supply of central goodsich, in turn,will
stimulate the diversification of the industry and tfe tertiary sector.Such
diversification opens new major possibilities of investments for banks, as they can
diversify their portfolio, not only in relation to liquid or illiquid assets, but also in
relation to different kinds of illiquid assets (with fierent maturity profiles,
intersectoal differences, market insertion, etc.). This is a key difference between a
centratplace and its hinterlandMoreover, he economies of agglomeration derived
from the scale economies, localization economies and wd@om economies
associated withhe diversified industry and service setiareate another elemetu
reduce the uncertainty of that specific regidhis is pointed out by Jacobs (1966) with
the label ofeconomic reciprocating systemwvhich is the procgs of diversification of
the productive system associated with the introduction of new kinds of products in
different kinds of sectors. This process is possible due to the development of the

exporation sector and allows the city to increase its economierfprmance as it

13 Since urbanization economies tend to increase witki#gepf the urban concentration, financial
system firms tend to be attracted to atity or metropolitan region.



increases its exports of goods and service. This will attract diversified firms to the city,
working to increase the externalities of the local, transforming the region more
attractive

From thefinancial system point of viewnot only wil its costs be reduced by the
externalities generated by the economies of agglomeration, bubpswtunities of
investment among these diversified industries and service swedlorincrease
Therefore,it might be expectedhat the higher the centr&i the lower the liquidity
preference of the banksd the higher theupplyof credit to different kinds of projects.
This would unleash a virtuous circle between agglomeration economies, supply of and
demand for credit, thereby reinforcing the concemnabf financial credit in central
places. Furthermore, he financial systemwould seek toincrease the number of
branches and the provision of services in cemti@ates asts operations are subject to
economies of scale and scomad information spillogrs and its main costs

(information coordinatiorand transaction costs) are sesémsitive”,

The previous argumentsaise the question about the role of the financial
system, andf its liquidity preference on the construction of the centralitg cegion. Is
it an outcome of this development or can it work as a facilitator @ it¢hat follows,

we suggest that it is a seproducing process.

1.3 Liquidity Preference and Centrality

The centrality of a region is important to stimulate theadd@nal decision of a
retail bank. As pointed out by Martin (1999), in the case of retail bank system, the
decision of where to locate a new branch is positively influenced by the level of income
and the size of the population in a specific region. Asrakiyt helps to concentrate
people and increases the income of the region, it is possible to argue that the higher the
centrality the higher will the possibility of a bank deciding to locate a branch in this

region.

However, the financial system is notsgave in relation to the development of a
region. The liquidity preference of the banks can ease the development of a region as

they will be more willing to supply credit in that regioBut, by the same token, it

 Transporicosts also assume an importance for the financial system because of the needdeatace
contact.
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contains strong elemesthat work to reiforce regional disparities.

On the one handt is possible to assume that the higher the centrality of a place
the higherwill be the liquidity preference of its hinterland, as the latter does not have
the services supplied by the cenand, hence, it dcomes less attractive to industries
and banks. This will make it more difficult to the periphery to diversify its industrial

and tertiary sectors, reinforcing its peripheral condition.

On the other handeripheral conditions are supposed to be repratiasehey
are linked to the centrality of central places. The logic of the production system in the
periphery is conditioned and reinforced by the logic of the promluctystem in the
cente. It is not a question of being developed or underdevelopedaaditigrent, and
maybe sequential, stages. It is related to the logic of ré@oduction (and
accumulationpf capital over the space. Hence, central places are not equally distributed
over space because the process of accumulation and reproductionitalf icaghe

tertiary sector implies the existence of hierarchy among urban places.

Leaving tte markets forces to work freely, uneven regional development will
result In this sense, it is possible to argue that regional development also means the
distribution of centralities, or the construction of many centralities over the space. What

has been argued here is that the financial systers alentical role in tis process.

To test the theormial hypothesis described above, a model has been set up to
cafure the main feature of central place theory: the constrain imposed on the hinterland

to have inside of it the same supply of central services that central places have.

Two financial vaiables will be usedtaxes on financial operations and total
credit supplied. These financial data used were made available by the Laboratory of
Studies on Money and Territory (LEMTe), at CEDEPLAR/UFMG. The primary source
is the System of Accounting Information of Financial System (CO®$iB)jided bythe
Brazilian CentralBank. This system makes mandatory to all bank branitieesupply
to the Central Banlf informationregarding theibalance sheet of monthly operations.
The Central Bank published the datdorough the SISBACEN, aggregated by
municipality. The LEMTeorganzed the information for the period between 1988 and
2006 for all Brazilian municipalitiesdowever, due to availability of other data sources,

in this paper we focus on the period that goes from 1996 to 2006.

Formally the model could be described as feo

10



IOF = AW _IOF + y(1+ agencies workforce+ wageg +u
Credit= AW _ credit+ y(1+ agencies workforce+ wage + u (1)

in which W defines the spatial interdependence across areas.

Hence when by the Central Place Theoryt, is expecteda negative spatial
correlationbetween anyity andits neighborhoodTo edimate these models, we used
the methodological approach proposed by Fingleton (2008).

[I. Estimation Strategy

Fingleton (2008) presents a model of panel data with spatial lag and components
of the error correlated in space as well as in time. The modsépied by Fingleton
(2008) is closely related to the spatial panel model presented by Kapoor et al (2007).
Fingletord £2008) main innovations lie in two different assumptions regarding the
spatialinteraction for panel datdapoor et al (2007) assumespatial autoregressive
(AR) error process, which implies a complex interdependence between locations, so that
a shock in any location is transmitted to all other global effect. However, Fingleton
(2008) assumes a moving average (MA) error procesghwhiplies that a shock in
any location is transmitted only to its neighbours.

The second main difference between the two models is that Fingleton (2008)
extends the methodology in order to incorporate an endogenous spatial lag. Therefore,
the spatial degndence is not restricted to the error precdsit may occur via the
dependat variable as well.

The analysis of panel data allows us to control the-tmaariant effects specific
to each region, mainly those that we omit in our model. Therefore, tfienat
heterogeneity isnodelledby this methodology as random effects. Besides, with the
spatial interactioi whether it is in the error or the dependent varidblee try to
identify the effect of the possible spillover that can happen between thengegi

throughout thenaly®d period
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The spatial panel model presented by Fingleton (2008)ased on the
generalizations of the Generalized Moments Method (GMM) proposed by Kapoor et al.
(2007) and Kelejian and Prucha (1999)l'he modelling proposed bythe author
considers a linear regression of panel data that allows for disturbance correlation
throughout space and timand for spatial interaction of the dependent variable
Fingleton (2008)assums that in each period of timé the data is generated in
accadance with the following model:

Y(t) = AWY(t) + H (t)y +u(t) 2

in which Y(t) is a N x 1 vector of observations of the dependent variable in time

t, W is a N x N matrix of constarweight independent of which defines the spatial

interdependence across areéb(t) is a N x K matrix of regressomsith full column
rank that can contain the constant term,is the K x 1 vector correspondent to the
parameters of the regression aat) denotes the N x 1 vector of the disturbances
generated by a random error process.
Usually, b model the spatial dependence of the disturbartass;onsideedthe
spatial first order autoegressivgAR) process for each period of time:
u(t) = pVUt) + &(t) 3
whereW is a N x N matrix of constant weight independent, g is a scalar
autoregressive parametand g(t) is a N x 1 vector of innovation in the peribd
Solving the disturbance vector in terms of the innovation veefuation3
results in:
u(t) = (1 - pW) (1) (4)
In contrastthemoving aveage (MA) error processhich considers local rather

than global shocleffects is

12



u(t) = (I - PWV)&(t) ®)
Stacking the observations for theime periods, we have:

Y = A(l; ®W)Y + Hy +u = X8 +u
X =((I; ®W)Y, H) (6)
B =)

in which Y is a TNx 1 vector of observations of the dependent variakles a

TN x (1+k) matrix of regressors, comprising the endogenous spatidll ja@W)Y , H

is a TN xk matrix of exogenous geessors,l; is a T x T identity matrix and is a NT
x 1 vector of disturbances given by the MA process:
U=[lry = p(l; ®W))z = 2 - p& (7)
To allow for the innovationss to be correlated over time, we assume the

following error component structure for the innovation vector:
£=(e ® 1l )u+v ®)
in which e, is a T x 1 vectoof 1s, x is the N x 1vector of unit specific error

components of each locality andis the TN x lvector oferror componentwhich vary
in space and time.

In this way, the innovations are correlated in time, but not in space. Howsver, a
presented in10), the disturbance of any locality is affect by the weighted disturbances
of its neighbars. Hence even the innovations, i.e. the spatial heterogeneities, spillover.
We consider that this approach is more suitable to our analysis oBrdmlian
municipalities because the interactions at this level are very high.

In such a way, for areasj and timeg, s:

(05+0'V2) ifi=j,t=s
E[e'e] = ol ifi=j,t=s 9)
0 if i#),t#s

13



The estimation procedurmvolves three stages. In the first,nstdered here as
Estimation land 3 we used the instrumental variables model to estimate the residuals
from equation {). In the second, those residuals were used to estimate, through a non

linear optimization routine, a moments equation that gave usnaiss for the

parametersp, o’ e o2, and hence to the covariance matix:

G, =E(ee) =& €; @1 F &l =&EQ +&EQ (10)
in which o7 =0 +To?, J; is aT x T unity matrix andQo andQ; are standard
transformation matrices, symmetrical, idempotent and orthogonal between themselves.
The third stage uses the estimated valueg,ob?and o7. With another

instrumental variables estimation we can finally reach the estimated values of the
parameters and their standard deviations. In this stage, the data is transformed via a
CochraneOrcutt type of procedure iarder to consider the spatiagmkendence of the
residuals.

Usually, the AR error process implies a pneltiplication of the variables by

I, ® (1, — BNV)to account for the spatial dependence in the residuals. In contrast, the

MA error process implies a praultiplication by themverse:

Y =(, (I, - AV)Y (11)
X" =(l, ®(l, — AV)™*X

As our model presents heteroscedasticity and correlated errors, we cannot follow
the standard assumption of a spherical errors structure. Therefore, we adopted the
estimation ofan instrumental variables model with rgpherical disturbances (Bowden
and Turkington 1990). In both the first and third stages, a set of linearly independent
exogenous variables were used as instruments. Considering Z as the matrix of

instruments, we hav

14



P =2(z&2)'7

Thus:

* , * _1 * *
5 = (X"P,X)"X"RY (12)

The estimated variangmvariance matrix of the parameter is given by:

-

E=(X"PX)? (13)

In this way the square root of the constant values in the main diagonal line of
the variancecovariance matrix is equivalent to the standard errors of the estimated
parameters. However, this methodology does not provide the standard ir,othef
statistical significance of which can be tested by Bootstrap methods (Fingleton 2006).

As ingruments for the endogenous spatial, lag follow Kelejian and Prucha

(1998) and use the exogenous varialtleand their first spatial lagl; ®W)H , so
Z=(H,(I; ®W)H) It is important to emphasize that, as in stage 1 we assume that
p =0, in this case, we havé” =Y and X" = X . Besides, we also assume thgt=1
ando! =0 +To’ =1, then, in stage 1, the estimation with repherical disturbances

corresponds to the estimation by standard instrumental variables.

Hence, the model proposed by Fingleton (2008) allows us to estimate not only
the relation between the finankg&y/stem at one locality and its own attributes, but also
the relation with thdinancial system at the neighthmod, taking into account omitted
variables assumed timmevariant and its spatial interaction in a moving average process.

In order to estimatéhe spatial interaction derived from the development of the
financial systemwve use yearly municipal data on financial assets fo6-22®@6. The
data is collected by the Brazilian Central Bank and was compiled and provided by the

LEMTe. The social variabs are extracted from the Annual Relation of Social
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Variables (RAIS), a Brazilian census of tteemal firms and its employees conducted
by the Brazilian Minister of Work and Employment.

Since the data for the Northern region of Brazil is very truncatddta regional
spatial regime is very distinétthe Amazon Rainforest is located on this redgiowe
exclude it from our analysidBrasilia, the national capital, is also excluded since the
government accounts have a major role on its financial data.

The variables use@t municipal leveto measure the financidevelopment are
the amount of tax over financiétredit, foreign exchange, insurance, investments in
bonds, equity and Treasury bills) operatioesinedper capitgIOF) and the amount of
credt suppliedby the bank agencigser capitagredit). The controlling variables are the
total number othe workforce formally employed in all activity sectgwgorkforce, the
number of bank agencies per capagdncie¥ and the average wage levelagg. All
variables used were under logarithms.

Therefore, two equations were estimated using3hBM estimator for espatial
panel modeproposed by Fingleton (20Q8)s presented in equation 1

IOF = AW _IOF + ¥(1+ agencies workforce+r wagg +u
Credit= AW _ credit+ y(1+ agencies workforce+r wageg +u

The weight matridVV which defines the spat interdependence across areas
defined restricting the spatial interaction to the nearest eight neighbouring

municipalities.

[ll. Exploratory Analysis

The national financial system in the early 2000s was made up of 162 universal
banks,4 stateowneddevelopment banks and 20 investment b&hR@ble 1 shows the
reduction inthe number of banks in Brazil between 1989 and 2@88lting from the

restructuring of the financial system linked to the financial crisis of 1888& financial
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system that emeegl from this process was more internationalized, concentrated and
competitive. However, it remained functionally underdeveloped, meaning that they
were still averse to lonterm credit operations and speculative in their asset

management.

Table 17 Evolution of the Number of Banks in Brazil, 1989 2003

Year Number Year Number
1989 179 1997 217
1990 216 1998 203
1992 234 1999 193
1993 243 2000 192
1994 246 2001 182
1995 242 2002 167
1996 231 2003 164

Source: LEMTe.

The evolution of the number ddfranchesshows aslightly different patternlt
declinesin the immediate aftemath d the restructuring procesmd starts to increase
again in the 2000s. s noteworthy that there has been an intensification of spatial
concentration of bank branches in the richest regions of the countries at the expenses of
the poores(Tables 3 and 4)n 2006,74% of the bank branches were located inrtble
Southeast an8outh regiongCrocco and Figueiredo 2008)

Table 21 Evolution of the Number of Bank Branches by Region and their
% Participation on the Total of Brazil, 1990-2006

Region/ Centre-West Northeast North Southeast South Brazil
Year |Number| (%) |[Number| (%) [Number|[ (%) [Number| (%) |Number (%) Number
1990 1.169 7,89 2.556 17,26 634 4,28 7.391 49,91 3.059 20,66 14.808
1991 1.220 8,19 2.499 16,77 649 4,35 7.382 49,54 3.152 21,15 14.901
1992 1.231 8,19 2.474 16,47 647 4,31 7.468 49,71 3.201 21,31 15.021
1993 1.235 8,16 2.486 16,43 642 4,24 7.543 49,85 3.225 21,32 15.132

1994 1.252 8,16 2.481 16,17 647 4,22 7.711 50,26 3.252 21,19 15.343
1995 1.402 8,21 2.758 16,16 695 4,07 8.568 50,19 3.648 21,37 17.070
1996 1.291 8,07 2.548 15,93 659 4,12 8.133 50,85 3.365 21,04 15.994

1997 1.288 7,97 2.519 15,58 634 3,92 8.360 51,70 3.371 20,84 16.172
1998 1.193 7,56 2.346 14,87 574 3,64 8.339 52,86 3.323 21,07 15.775
1999 1.173 7,43 2.289 14,51 549 3,48 8.453 53,57 3.316 21,01 15.780

2000 1.184 7,35 2.308 14,33 547 3,40 8.727 54,20 3.336 20,72 16.101
2001 1.211 7,29 2.361 14,20 556 3,35 9.095 54,71 3.401 20,46 16.624
2002 1.240 7,34 2.378 14,08 571 3,38 9.279 54,95 3.419 20,24 16.887

2003 1.266 7,47 2.373 14,01 581 3,43 9.297 54,88 3.425 20,22 16.942
2004 1.283 7,51 2.466 14,44 627 3,67 9.261 54,22 3.443 20,16 17.081
2005 1.320 7,71 2.522 14,73 660 3,85 9.104 53,18 3.512 20,52 17.117

2006 1.338 7,66 2.551 14,60 688 3,94 9.322 53,37 3.570 20,43 17.468

Source: LEMTe.
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Table 3: Geographical

Area, GDP, GDP per capd and llliteracy Rate in Brazil

per Regions, 2002.

Region Area (%) | GDP Per capita GDP llleteracy
($ Reais) Rate*
North 45,4 5 R$ 4.939,00 9,8
Northeast 18,3 13,5 R$ 3.694,00 23,4
Southeast 10,9 56,3 R$ 10.084,00 7,2
South 6,6 17,7 R$ 9.157,00 6,7
Middle-West 18,9 7.4 R$ 8.166,00 9,6
Brazil 100 100 R$ 7.631,00 11,8

* Population over 15 years old.
Source: IBGE.

Brazil continues to show a poor redan terms of credit operations and its term
profile. In aggregate termsopmsidering the total credit as a percentage of GDP, Brazil
shows onef the lowest ratio in the world (around 35% in 2005), while this ratio for the
US, Japan, South Korea and Chile reaches respectively 249.2%; 99.5%; 98.2% and
63.1% in the same year (World Development Indicators 2006&ddition, 48% of the
long-term cedit to productive investments is offered by the BNDES, while 34% is
offered by domestic private banks and 19% by for@gmed banksln terms of baks 6
asset management strategyedit operations as a share of total assets reached 38%
while securitiesequities and government bonds added up to 26Mést of the credit
operations are of shetérm nature or directed to consumption. Moreover, in the case of
the domestic and foreign private banks, there is a clear preference for verieshort
bonds and exurities (respectively 67.7% and 43% of total investment in bonds and
securities), whilst in the case of statwned banks, their preference is lower (26%).
Both indicators corroborate the speculative nature of private banks in Brazil and their
high liquidity preference (Crocco and Santos 2006).

Again, there exists an uneven pattern of credit distribution among Brazilian
regions. And this pattern seems to be worsening over the years, with credit operations
being increasingly concentrated in the richeggiams as predicted by the post
Keynesian theoryit is important to note that the banking reforms virtually eliminated
regional banksthereby aggravatingredit restrictions téhe less developeggionsand
hinderingtheir developmeniGraph 1). Furtherore, whereas thassets to GDP ratiof
the banking sector of the Southeast region is betdgsand?2 times bigger than that of

the remaining regions, the relative share of credit is tienes higher.
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Graph 171 Spatial Distribution of Credit among Brazilian Regions 19832006
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Source: LEMTe.

We also calculatedhie Regional Credit QuocieQCR), which consists of the
ratio between the relative share of a region on the total volume of credit conceded in the
country and the relative share of the samgian in the GDP?® If the index is larger
than one, the regionds cr e thantwhatitowoudde si on i
expect given its weight on GDP. Hence, the index allows us to astetkerthe
Sout heastds shar e |dilectionodf dsl ecocomie eveight. Thes a me
evolution of theQRCis shown in Grapl2 below. It is evident that the North, Northeast
and Sout h regions?®o s hisa lower tham theic respdctive di st r
contributions to the GDP. On the other hand, themtrary can be observed for the

Southeast and Centi¥est, the latter being influenced by the presence of federal banks.

Graph 271 Regional Quocient of Credit (QRG %Credit/%GDP)

'® The index is a modi#d version of the location quotient, commonly found in the regional economics
literature.

" The only exception is the North region in 1997, which is explained by isolated facts, most likely the
privatisation of Electricity Company of Pard and mining investments in Carajas.
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Table 4: Average Workforce, Bank Branches per capita, Credit Supply per apita,
Taxes on Financial Operations (IOF) per capita and Average Wage in Brazier
Regions, 2002.

. Average Branches  Credit IOF  Average
Region ) . .
workforce per capita per capita per capita wage
Northeast 4251 3.70 167.87 32.07 550.09
Southast 12740 14.49 912.77 133.76 761.01
South 7882 22.43 1693.79 115.20 790.00
CentreWest 5474 11.32 1570.81 107.88 723.52
Note: The Northern region was excluded as explained in section Il.
Source: Authorso6é el aboration Based on data from

In order to further investigate the spatial distribution of fthancial systemnin

2006we present in lllustrations 1 tothe Local Indicator of Spatial Association i.e. the

| ocal Morandés | at 5% of significance | evel
lllustration 1showsthat there is no clear spatial pattern in the spatial distribution

of taxes over financial operatiomp®r capitain 2006 At the Southwestern portion of

Brazil there are some small areas where a positive spatial association with high values

can be foand. Meanwhile, at the Northeastern portion, most significant spatial patterns

represent a negative spatial association, of the -Hoyh type, indicating that

municipalities with high values of taxes over financial operations tend to be surrounded
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by munidpalities with low values, i.e. the financial operations tend to be concentrated

into one locality only in a small region.

lllustration1 7 L o c a | Mo rthe tax@son finaneiél operations per capita
year 2006

lllustration 2 presents a clearer sphpattern of positive association of credit
supplyper capitaat the Brazilian Southwestern region2006 while the Northeastern
region once again presents a negative spatial association pattern. This result indicates
that the credit supply tends to less concentrated in unique localities at the Southwest,
spreading with high values over some regions, like the regions surrounding Rio de

Janeiro, the state of Sdo Paulo, among others. However, as it was for the taxes over
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