BANKING COMPETITION AND BANK FINANCING.
EVIDENCE FROM THE | TALIAN MANUFACTURING SMES.

Mariarosaria Agostino and Francesco Trivieri
Dipartimento di Economia e Statistica,UniversitaldeTalabria

ABSTRACT. This work investigates whether local differencebamking competition impact on the amount of
bank debt used by Italian small and medium sizedufseturing firms. Sample selection and double leurd
models are adopted as the process, which resulteinhoice of bank financing may differ from tligter-
mining its amount. Our main finding is that moremgetitive banking markets seem to be associated wit
relatively higher usage of bank debt by less trarest firms. On the other hand, a higher bankimypeti-
tion seems to have no effect on the probabilitiectiving bank loan®6 word3.
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1. INTRODUCTION "

Increasing time and effort have lately been devtwiempirically investigate the impact of bank cettiffon on firms’ ac-
cess to credit. Such an interest has been drivéimelfgilure of the existing theoretical modelptovide univocal predictions
on the issue. In this work, we use a large setiafatiata to test whether local banking competitifiacts both the probabil-
ity and the amount of bank financing that Italimm$ employ. We focus attention on SMEs, which Hitle access to capi-
tal markets (either public equity or bond market) are bound to ask credit to banks having branohbg same local mar-
ket where they operate. Consistently with othetrdmirtions on the Italian banking market, we defl@8 local markets cor-
responding to the existing administrative provinéesBonaccorsi di Patti and Dell'Ariccia (2004phlight, this disaggre-
gation enables us to take advantage of an impdeatire of the Italian case. Indeed, Italian progs are characterized by
different banking structures and this providesicieffit cross-sectional variability within a singfestitutional framework.
Building upon previous studies, we recover somesomes of local banking competition, such as thdimtkhl-Hirschman
Index on deposits (HHI), and the Panzar and RA8RYJH statistic. We then employ these indexes as explanaariables
in two regression models: one aimed at estimatiegptobability that a small-medium sized firm emgpldank debt as a
source of financing, the other analyzing the amofiittis kind of financing. A distinguishing feaguof our analysis is that it
allows correlation between these models and talkesccount the censored nature of the dependeaiblea In other words,
instead of estimating separate regressions, asampstical studies do, we adopt double hurdle gpd H tobit (alias sample
selection) models to shed light on the relationslgpveen bank competition and access to crediigiitalian provinces. In
particular, we investigate whether this relatiopshéries across firms of different age, and, mameegally, of different
opaqueness by constructing an index of firm traiesgg. The econometric strategy, the use of betltsral and non-
structural indicators of local banking competitamd the measures of firm opaqueness that we emgogsent the main
distinctive aspects of our paper with respectécetktant literature in the field.

The remainder of the paper is organized as foll@estion 2 presents a brief review of the releliterature; section 3
summarizes the main approaches we adopt in megdaitking competition and specifies the economstddels we em-
ploy; section 4 describes the data; section 5 tefoe results that are obtained and the robusthesks that are performed;
section 6 concludes.

2. THE ECONOMIC ROLE OF BANKING COMPETITION: A BRIEF REVIEW OF THE LITERATURE

The economic effects of banking competition haveob® an important issue for debate in the litegaiturecent years,
leading to a considerable number of works bottherthieoretical and empirical field. Broadly spegkihese studies can be
grouped into three blocks.

The first one includes the contributions which supfhe neoclassical approach. It claims thaténttinking industry - as
in every other economic sector - lower competit@ads to welfare losses, as banks with higher rhadkger charge higher
interest rates on loans and pay lower interess @tedeposits (see - among others - Pagano, 1899Guman, 2000). This
conventional wisdom has been recently challengesklagral theoretical studies raising doubts orodeeall beneficial wel-
fare impact of banking competition. Building uptie pioneering work of Stiglitz and Weiss (1981sth contributions em-
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phasize the role of asymmetric information problémtke relationships between lenders and borrqwesshow that credit
rationing can be an equilibrium outcome in cometiiending markets. In perhaps the most widebdcérticle belonging to
this research line, Petersen and Rajan (1995) hatgounger firms may receive more credit, arfaetter rates, if they are
in a market where bank monopoly power is relativiégher. In a model of bank screening, Shaffer 8§ 88ows that the av-
erage quality of a bank's pool of borrowers deslia® the number of competitors in a banking magises, while Dell'Ar-
riccia (2000) demonstrates that the higher is thmabrer of banks in a market the lower is the lilagith that they screen en-
trepreneurs as opposed to lending indiscriminaBdyween the studies belonging to the two appreashdar mentioned
(referred to astructure-conduct-performance hypothesislinformation-based hypothesigespectively) there are other con-
tributions which present mixed theoretical condosi For example, Cetorelli (1997) and Cetorelil Beretto (2000) find
that, as the conventional wisdom suggests, thergasitive relationship between number of banksnmarket and quantity
of credit available to entrepreneurs; however, bankentives to screen are positively linked @irtimonopoly power.

On a pair with the theoretical research, the erglirivorks dealing with the economic effects of iagkcompetition
reach mixed conclusions too. According to Jayaratik Strahan (1996) estimates, both U.S. persnoaimie and output
growth accelerated after branching deregulatiars gnoviding (indirect) evidence in favour of thenkficial effects of bank-
ing competition. Black and Strahan (2002) use erafisstry, cross-state U.S. data, and find thantimeber of new firms
and new business incorporations is smaller instateere bank monopoly power is higher. On the dihad, there are sev-
eral studies that provide evidence of negativecteffeelated to competition among banks. In thegaaly mentioned contri-
bution, Petersen and Rajan (1995) analyze credilaility for a cross-section of U.S. small firdegated in markets with
different degrees of banking concentration and fived - where the latter is higher - firms haventdess credit constraints
and pay lower loan rates (thus granting suppattieéd theoretical thesis). Also Shaffer (1998) pres evidence of higher
loan charge off rates in MSAs (Metropolitan StatidtAreas) where higher is the number of banksigBoorsi di Patti and
Gobbi (2001) use ltalian cross-province datad show that entry has a significant negativecetin lending to small firms
and no effects on bad loans. By using cross-ingusafian cross-province data, Bonaccorsi di Ratti Dell'Ariccia (2004)
investigate the effect of banking concentratiorit@rate of creation of new firms. They find thas teffect is positive and is
stronger for firms belonging to industry sectoe ire more informationally opaque.

Finally, there are some empirical papers which stawbanking market structure may have multipglects on the econ-
omy, both positive and negative, making it hardstablish which one ultimately dominates (Cetqr2di01). By using data
on 36 industry sectors in 41 countries, Cetoralli @ambera (2001) evaluate the role of banking etatkucture on growth
across industries. They reach two main conclusimmghe one hand, bank concentration has on avardgpressive effect
on industry growth; on the other hand, industriesendependent on external finance grow relativesdyefr in those countries
where the banking sector is more concentrated,tfemdeneficial effect of bank concentration is mprenounced for
younger firms than for the mature ones.

The controversial results obtained in the litelatum the economic effects of bank market powerfeafurther research.
Our paper aspires to throw new light on this tdgyiempirically investigating the relationship besémebanking competition
and the usage of bank debt by SMEs in Italy.

3. EMPIRICAL QUESTION AND METHODOL OGY

According to models such as Petersen and Raja@@b) Lrelatively more competitive banking markétsiudd be associ-
ated with relatively less credit to informationatipaque firms. This work intends to test this mtal with regard to the
Italian SMEs, for which bank debt represents theidant source of external financing (see Ces&d3). In order to carry
out this test, we first compute some measures rifibg competition at the province level. Then, wieiiact them with a
measure of firm opaqueness. Finally, we investigdiether these two variables significantly afféet probability that a
small firm employs bank debt as a source of fimamcnd the amount of this kind of financing.

3.1 Measuring bank competition

We measure local banking competition (LBC) at prowml level by using both a structural index, therfihidahl-
Hirschman Index (HHI), and a non-structural indicathe Panzar and Rosse (19B73tatistic (PR). Since in ltaly, like in
most European countries, data at local bankingeoféivel are not publicly available, we follow GaNsalverde et al. (2003)
and draw each variablewe need in the computation of the LBC measuresigs= X * (BRy / BR; ), wherei=1,...,N,
p=1,...,103t=1995,...2000 x;, is a variable of interest for each branch offitéanki in provincep in yeart; Xj; is the
same variable of interest as it is provided bylthlance-sheet of bamkn yeart; BR,,; is the number of branch offices of
banki in provincep in yeart; BR; is the total number of branch offices of bak yeart. Then, for each year that is consid-
ered in the analysis, we obtain our two LBC indicsias follows(1) HHI , -z(ms,p) wherems =(Dj, / D) is the mar-
ket share on depositsor each branch office of barikn the provmcep, and D, 2 PR ,81 + ,82 + 3 where
the B values are obtained by estimating the following etdd
log TGR, =a + B, logUPL;, + B, logUPCy, + B3 logUPF, + B4 1og TA, + B5log LTA, + Bg log DT, +&i,

|pa

2 An Italian province may be compared to a U.S. MSA.

% The HHI is computed on deposits only (and noams) given that depositors typically have lesskatgrower than borrowers.

4The specification of this model is close to thatdiby De Bandt and Davis (2000). On the formalvdeion of theH statistic see Panzar and Rosse
(1987) and Vesala (1995), whereas for an extergerature review of the studies that - startinghv@haffer (1981a, 1981b, 1982) - apply this statis
to the banking industry, see Koutsomanoli-Fillipaké Staikouras (2004).



All the variables here employed are described riera.
3.2 The econometric models

Type | tobit moddl. Our dependent variable is the ratio of bank loaitis kespect to the total assets. This variableis z
for a substantial part of the population, and s&ee8ally continuous over positive values. In otlerds, there is a mass point
at zero because many individuals find a cornertisolwptimal. The most commonly used method in daise is the tobit
model. Since we use panel data, we apply the foitpvwpooled tobit model.y;, =x; B+¢; if b =X, 8+&; >0 and

yi =0 if b =x;B+e; <0 whereg; ~N(0,02). The density of the observed variapls the same as the density of the

latent variableb® over positive values, whereas it collapses to @l mass point) wheh' <0. ® This model, however,
posits some limitations. Indeed, the same vectovariablesx and coefficient® determine both the probability that an ob-
servation is censored and the level of the depén@eiable. In many circumstances where thereiggeel tosts of moving
away from the mass point, this is not the cased~oosts arise when individual resources must batetba priori to the par-
ticipation decision irrespective of transactionrmjies.

In this study, adopting a tobit model implies ttegt same (observable and unobservable) varialgedrikie the decision
of addressing a bank for finance determine the atrthat a firm obtains. In fact, there might efiseéd costs in choosing
bank financing, which may derive from banking mastaucture and development or from firms charaties. Recent con-
tributions on financing patterns around the world éinancial relations between banks and firmsrassihe following two-
step process in relation to how firms decide thgfernal financing (see, i.e., Beck et al. 2003, ldori and Osano, 2003).
First, the managers choose a particular sourdaarfding. Next, they decide the proportion of innent to finance through
that source. Consistently with this assumptiory teb/ocate the use of sample selection or doulbtiehmodels.

Double hurdle moddl. To overcome the tobit shortcomings, a double hurdidel is adopted, where the determinants of
selection and amount may differ, or a given setatérminants may have different levels of relaitmportance. This allows
greater flexibility and theoretical developmenbur test on bank competition and bank financinBMEs. The name of this
class of models - initially introduced by Cragg {19- comes from the idea that individuals mustrcwme two separate
hurdles before they are observed with a positivel lef consumption. Participation and consumptienteeated as two indi-
vidual decisions, which in Cragg’s model are inchejemt. Two latent variables models are employeaiohit for the par-
ticipation and a truncated model for the expenditevel.

To formalize, the Cragg Independent Model may lmesented as followsh = Za +&;; (selection equationand
yi =X B+&, (substantial equation whereb! and yi are two latent variables, and the error termassemed to be in-
dependently normally distributed, witky; ~N(01) and &5 ~N(0,02). The observability criteria arey; = x B+ &y; if
b >0 and yi >0, while y; =0otherwise The likelihood function is the product of protdtms for the censored observa-
tions and truncated normal density terms for tt@ensored observations. Following the logic of théss of models, we as-
sume that firms have to pass a first hurdle inratalget off the mass point and become potentiait barrowers. Given that
a firm is a potential bank client, some currentuinstances (second hurdle) determine whether draas in fact borrow.

Type |1 tobit moddl. The Heckman selection model represents an alteertatihe hurdle model. As the latter, it allows us
to consider the selection as a potentially diffepeacess. However, neither it treats selectioncaridome processes as inde-
pendent, nor it requires a double hurdle to beguaddore precisely, the latent variable processee tthe following ob-
servability criteriay; = X8+ &; if B >0 andy; otherwise. Only a hurdle is lef;{ >0) and, as selection and outcome proc-

esses are not independent, the error terms magriatated. According to this modely|x,B=1]= X8 +E[ey |xB=1]=
X B+ E[eZi | & >—z'ia]=x‘i/3+pa/1(z;a), wherel(za) =@(Za)! @(Za) is the inverse Mill's ratio. Sineeis unknown,
Heckman suggests a two-step procedure. Alterngtitred total model may be more efficiently estirdatg maximizing the
following likelihood function:L = /7 Pr(B, = 0|z )* 77 Pr(y, |x z B =1), wheref is the density function o,

Yi = Yi >

3.3. Empirical specification

In our specification, the dependent variaplepresents the ratio of total bank debt to tataéts. With regard to the ex-
planatory variables, the vectaandx consist of regressors, which control for firm,teesl and local market characteristics.
The vector z accounts for firm specific attribusesh as size, age, group membership, cash flowthan@tios of liquid as-
sets, physical assets, and bond debt to totalsasettoral dummies are included to control forsmdior heterogeneity
within the manufacturing area. These dummies follee’ATECO 91 classification of the economic lioébusiness® As
far as local market characteristics are concemmeatonsider some economic indicators at the previnel, such as (the log
of) real per capita income, and (the log of) polina Finally, we include year fixed effects, adtion dummy for Southern
firms, and a dichotomous variable for those bengfirom tax incentives. Further information ondbevariable is reported
in table 2. The vector includes the same control variables, with the jgtkae of the bond debt ratio, and the dummies for

® Notice that, by clustering observations at the pros level, we make allowance for within zone clatien of the error terms over time.
® This classification, provided by ISTAT, identifi@8 sub-sectors within the manufacturing area.



group membership and tax incentives. These vasiarke assumed to affect only the selection proaesstheir exclusion
from the substantial equation allows us to betkentify the models.

Turning to the core of our statistical analysiseatorh is added to both the selection and the substatiations. This
vector consists of two terms: a measure of bankpetition at the province level (HHI or PR) andiitgeraction with a
measure of firm opaqueness, which is the firm agelder companies are less difficult to assegsndheir longer records).
We employ age rather than another measure of opagsgsuch as firm size, since in our sample oB# ®f the observa-
tions concern medium sized firms employing from 250 workers, the remainder consisting of seizadid firms employ-
ing up to 100 workers. However, as a robustnesskches consider firm age together with firm sizel another measure of
opaquenesa la Bonaccorsi di Patti and Dell'Ariccia. More pregisdy using a principal component analysis (PG#,
build a transparency index out of age, size andasnre of opaqueness at the sectoral level (ssectioin 5.1).

4.DATA

This work uses four main datasets. Informationtalieh manufacturing firms is drawn from Capitatid" and &' sur-
veys, known aindagini sulle Imprese Manifatturiereovering the period from 1995 to 2000. As we $foour attention on
SMEs, we drop firms with more than 250 workers #mase with shares listed on the Stock ExchangeeSiaveral firms
(3345) are not included in the first survey, thegdave employ turns out to be unbalanced. A sedata source is BIL-
BANK 2000 - edited by the Italian Banking Asso@ati(ABI) - which provides the balance-sheet datalomost all the Ital-
ian banks. A third dataset, provided by the Bankal§, gives us figures on the territorial distrilon of branches for each
Italian bank. Finally, we draw some variables -hsas population and per capita income - from tHeAll§ to control our
estimates for local market characteristics. Taldestribes all the variables that are employeldrestimations, while table
3 reports their summary statistics. Notice thatdifierent availability of data on different varlab restricts the estimation
sample to 9817 observations on 3804 firms, whage Imajority consist of SMEs employing up to 100kess.

5.RESULTS

Table 4 shows the tobit estimates of model 1. Thenan labeled LBC=HHI reports the estimates obthimg employing
the Herfindahl Index as the measure of local bapkampetition, while the column LBC=PR shows thibse are obtained
when using the Panzar and Rosse indicator. Staedand (not reported) are corrected for clusteanthe province level,
and the p-values are reported beside the coeffiesimates. To begin with, both regressions appdag highly significant,
as the Likelihood Ratio (LR) test is statisticalgnificant at any conventional leveDur measures of banking competition,
and their respective interaction terms, are stalt significant only in the HHI column. A congisit pattern, however, e-
merges already. The HHI and its interaction tereffaents display the opposite signs of the cqoesling PR coefficients.
This pattern is consistent as the two measuregeexpposite degrees of local banking competiti@higher is the Her-
findahl Index, the lower is the competition, wherdse higher is the Panzar and Rosse, the highepthpetition.

To take the analysis a step further, we now allevdeterminants of selection and bank debt amoudifféer, or to have
different levels of relative importance. Indeedttastobit is nested in the double hurdle modelcare compare the former
against the latter through a Likelihood Ratio {é4bdel test). This turns out to be highly signifitathus rejecting the tobit
formula. Table 5 reports the double hurdle modétneges. Both measures of banking competition (el respective in-
teraction terms) are now both individually and figisignificant in the main equatidiTheir signs are the same as in the tobit
case, and may be interpreted as follows: the Iisxtbie banking competition, the lower is the amdhat firms borrow from
banks. This negative impact, however, dependsetettel of firm opaqueness. For older (i.e. lesmop) firms this impact
tends to decrease in absolute value and turngasitive. In other words, according to our estirpatelatively less competi-
tive banking markets are associated with relatimabye credit to more transparent firms. At firgrgle, this result appears
not to be in line with models such as PeterserRajan’s (1995). Turning to the selection equatiba,vectot is not sig-
nificant, thus banking competition seems to havenmpact on the probability of obtaining a loan.

5.1 Robustness checks

First, we address the robustness of our resutteetmethodology that is employed. To this aim, star@te a Heckman
selection model, which substantially confirms tleehle hurdle model results. As table 6 shows, bathsures of banking
competition and their interaction terms maintairtkigns and significance in the outcome equaégoept for théd statis-
tic, which loses its individual significance. As s the robustness checks on the specificatioadopt are concerned, re-
sults do not change when we take into account gtitential control variables such as the riskné#iseolocal banking mar-
ket (proxied by the ratio of bad loans on totahkyacomputed at the province level), the branclsifefnumber of branches
to total province population, multiplied by 10008hd the local employees. Similarly, results rensaipstantially unaltered
when we replace some controls with other onesr{ftance, we replace the log of the total assetstive log of sales), and
re-run all regressions by using the lagged valfiéseomeasures of banking competition and opagsesesas to mitigate
any potential simultaneity bias. These resultsateeported in order to avoid cluttering, but tlaeg available from the au-

” With regard to the significant control variablegamyer size and tax incentives positively affeathithe probability of receiving and the amounbahk
loans. By contrast, larger amounts of cash floyuidl assets, and belonging to a group seem toatecthke probability and amount of bank loans. Eurth
more, darger local population is associated with a loprebability and amount of bank debt, while the ggifgais true for the per capita income variable.
8 A caveat is here with respect to Hestatistic, as this variable represents a "gergragressor” (see Pagan, 1984) that may be protitefmathe in-
ference on the other regressors.



thors upon request. Furthermore, in order to chieelsensitivity of our results to the particularasire of opaqueness that is
employed, we build an index of firm transparencgnmarizing the influence of age, size (proxied hgltassets) and a
measure of transparency at the sectoral fewghen considering this transparency index, we aefaploy an index of local
banking competition based on the PR indicator #reldomplement to one of) the HHIBoth the transparency (TRANSP-
pca) and banking competition (LBCpca) indexes aresitucted by using a principal component analydigch is intended
to minimize the arbitrariness implied by the aggtiem method? As table 7 illustrates, our main results remain surbistiy
unaltered: the local banking competition index ldigp a positive coefficient, while its interactitamm with the transparency
index presents a negative coefficient in both thebte hurdle and the Heckman estimates. The baskimgpetition index is
not individually significant, but it results joigtkignificant with its interaction term when impleming a Likelihood Ratio
test. Finally, a further check is carried out byuiling the local banking competition index: apegximation of the Lerner
index*?is employed together with tié statistic and the Herfindahl Ind&she estimates that are obtained (available from the
authors upon request) confirm the same patteaddition, the banking competition index is now attividually significant.

6. CONCLUSIONS

This work investigates the relationship betweemllbanking competition and bank debt usage ofiiaBMEs by em-
ploying a flexible framework capturing the notidrat the determinants of incidence and amount df lkiEms may differ.
Our main finding is that more competitive bankingrkets seem to be associated with relatively highage of bank debt
by less transparent firms. More precisely, we firat the higher the banking competition, the highéine amount that firms
borrow from banks. This impact, however, dependtherevel of firm opaqueness; for less opaque ¢dgr) firms it tends
to decrease. This result appears not to be imfitePetersen and Rajan's (1995) model. Indeedydiog to our evidence, it
is higher competition that goes to the advantagefofmationally opaque borrowers, while - accogdio Petersen and Ra-
jan's prediction - it is lower competition that ggivthe incentive to banks to lend to less transpéinns. On the other hand, a
lower banking competition seems to have no effadhe probability of receiving a loan. In other dsrwhile the level of
competition appears not to affect the probabilftyezeiving bank loans, once this decision has Ipesde the competition
level does seem to have an influence on how mudités obtained.

Thus, our findings concerning the selection eqoalio not seem to be consistent with a situatiorrevimereasing com-
petition leads the banks to loosen the screeniogeps in order to gain new customers. On the oo, our results con-
cerning the substantial equation may be the corseguof a larger number of banks operating in tagkeats, which makes
it easier for opaque firms to fractionalize thedsbtiamong many intermediaries in order to maxirtizeamount of credit ob-
tained. In such a situation phenomena of freegidiray favour the applicants: banks are more intlioelend to opaque
firms counting on the monitoring activity of thehet intermediaries involved. This scenario couldcbesistent with the
multi-banks relationships characterizing the Italiams practice. As a matter of fact, in Italy tmwing from several banks
is a predominant phenomenon, knownrasitiaffidamentt (see, e.g., Pagano et. al, 1998, and Ongena 20a0). An al-
ternative interpretation could be that competipvessure creates incentives for a greater effigiamthe banking screening
process: market discipline might make banks sdpetier and lend more to young and opaque firm&ietasis of the ex-
pected performance rather than the past recordsedh as claimed by Benfratello et al. (2005, p.d8)a consequence of
higher competition banks may “introduce better amate advanced practices in the screening, seledi@luation and
monitoring of projects and entrepreneurs. Thesetipes may include looking more carefully and wWitktter tools to bor-
rowers’ future prospect, as opposed to relyinglpune firms’ marketable assets as collateral”.

To shed light on these alternative interpretatifunther research is called for on whether firnesf@rmance is different
across different banking markets. Indeed, if higleenpetition is associated with phenomena of fidieg implying less rig-
Orous screening processes, ceteris paribus, heghapetition should be associated with firms' waesdormance, and vice
versa if higher competition is synonymous with éresicreening processes, more competitive bankimigetnshould be cor-
related to firms' better performance.

® The latter is computed as the ratio of physicak@s® total assets for each ATECO manufacturifigs&ctor, under the assumption that “industry
opaqueness is negatively correlated to the relatbeeof fixed and tangible assets in the produgtimtess adopted in each industry: the larger the
share of these assets in the typical firm balaheetsin the industry, the more transparent istdestry" (Bonaccorsi di Patti and Dell'Ariccia, 200

p. 234). This sub-sectoral ratio is obtained as/galy mean value of the individual firm ratios.

10 Considering (1-HHI) allows us to obtain a meashe ts homogenous to thestatistic, with the consequence that the resultidgx behaves as

the Panzar and Rosse indicator: higher values sggneater banking competition.

" The principal component method allows us to desdilset of variables by means of a new set of loimeensionality. Therefore, it is employed to ad-
dress the problem of multicollinearity that migasult from the presence of a set of highly coreelaggressors. The new variables are linear cotigrsa

of the original set of variables, where the weigirts chosen so as to maximize the variance exgléiypehe composite variable (for a descriptionhis t
method see Johnston, 1984). In our case, we wantmarize three measures of firm transparencydanmof one number that best captures their cumu-
lative effect. Therefore, the first principal compat, explaining 40% of the variance, is used.|inaotice that prior to the PCA, we have standzd

our variables in order to avoid that the variabi the highest variance dominates the resultidgxn

2 Following Carbo Valverde et al. (2003), this indsxdefined as the mark-up of asset price (PTAY @werage cost (ACTA) relative to price or
(PTA - ACTA) / PTA , and it is computed by usingtmethodology described in section 3.1. PTA is il the ratio of total gross revenue (gross
interest revenue plus income from banking servitesptal assets, while ACTA is the ratio of totglerating costs (inclusive of labor costs) and
interest costs to total assets. Values of Lerndgjrgreater than one or lesser than zero are adstoniie equal to one and zero respectively. Again,
the complement to one of this measure is considérextder to make the Lerner index homogeneotds! statistic.
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TABLE 1 - Description of variables used in the calculatistieation of local banking competition indicators

VARIABLE
D

TGR

GIR

IBS

TA

UPL

UPC

UPF

LTA
DTF

DESCRIPTION

Customer deposits

Total Gross Revenues = GIR + IBS (exceptideais excluded)

Gross Interest Revenues = Interest received

Income from banking services

Total assets

Unit Price of Labour = Personnel expensesitaber of employees

Unit Price of Capital = [Physical capital expendit@depreciation, write-down on intahig
and tangible assets) + other operating expensespfional items excluded)] to fixed assets
Unit Price of Funds = Total interest paid to tdtalds, where total funds = Customer de-
posits + interbank deposits + money market liddsljtthe latter including subordinated debt
Total loans to total assets

(Customer deposits + interbank deposits) & fohds

TABLE 2 - Description of variables used in the estimations

VARIABLE
BANKDEBT
DBANKDEBT
HHI

PR

LBCpca

TRANSPpca

AGE

TA

EMPLO 11-20
EMPLO 21-50
EMPLO 51-100
EMPLO 101-250

ATECO x

TRANSPateco

TGASS
CASHFL
LIQUI
INCEN
NORTH
CENTER
SOUTH
BOND
GROU
RPI

POP

DESCRIPTION
Bank debt on TA
Dummy =1 if BANKDEBT>0, and zero otherveis
Herfindahl-Hirschman Index on deposits at pnoial level(see sub-section 3.1)

Panzar and Rosse statistic at provincial [geel sub-section 3.1)

Index of local banking competition, constructedgdrincipal component analysis bas
HHI and PR(see sub-section 5.1)

Index of firm transparency, constructed by princg@mponent analysis based on AGE,
TA, TRANSPatecdsee sub-section 5.1)

Current year minus firm's year of establishment
Total Assets

Dummy=1 if firm has 11-20 employees] zero otherwise

Dummy=1 if firm has 21-50 employees] zero otherwise

Dummy=1 if firm has 51-100 employesg] zero otherwise

Dummy=1 if firm has 101-250 employeesl zero otherwise
Dummy =1 if firm belongs to the ATECO manufacturing sub-sector (coded wittirom
15 to 37), and zero otherwiee sub-section 3.3)
Measure of transparency at the sub-sectoral l@mpuated as the ratio of physical assets
on total assets for each ATECO manufacturing satmse

Property, plant, equipment and land on TA

Net profit plus amounts charged off for degpation, depletion, and amortization.
Cash, accounts receivable, other currenttasseTA

Dummy =1 if firm benefits from tax incentivemnd zero otherwise.

Dummy =1 if firm is located in the North, aneko otherwise

Dummy =1 if firm is located in the Centerdaero otherwise

Dummy =1 if firm is located in the South, amlo otherwise

Bonds debt on TA

Dummy =1 if firm belongs to a group, and zatiterwise
Real per capita Income

Population

All the variables of this table are drawn from #eand &' Capitalia's surveysrdagini sulle Imprese Manufattu-
riere) with the exception of i) HHI, PR and LBCpca obtained by our calculationgstimations on data BIL-
BANK (ABI) andii) RPI and POP which are drawn from ISTAT.



TABLE 3 - Summary statistics

Variable Mean Std. Dev. Min Max Obs

BANKDEBT 15.389¢ 17.756: 0.000( 88.630! 13,95¢
HHI 0.114¢ 0.043( 0.045¢ 0.413: 17,09(
PR 0.433: 0.358: -1.415! 1.855¢ 17,09C
LBCpce 0.000( 1.105: -5.849¢ 2.990; 17,09(
TRANSPpC: 0.000( 1.142: -2.402( 8.281« 13,90:
AGE 21.850! 16.095: 0.000( 146.( 16,99¢
TA® 4,190.¢ 7,835.¢ 74.8¢ 95,43 13,95¢
EMPLO 12-2C 0.376( 0.484« 0.000( 1.000( 17,09(
EMPLO 22-5C 0.398: 0.489¢ 0.0(0C 1.000( 17,09(
EMPLO 52-10C 0.185( 0.388: 0.000( 1.000( 17,09(
EMPLO 10:-25( 0.040¢ 0.197¢ 0.000( 1.000( 17,09(
TRANSPatec 23.05¢ 4.92; 4.06¢ 52.38; 17,08¢
TGASS 23.06° 16.02¢ 0.00( 91.29; 13,95¢
CASHFL 13.123! 8.394¢ -44.52; 66.90« 13,95¢
LIQUI 71.79: 16.88¢ 2.68: 101.13 13,95¢
INCEN 0.399¢ 0.489¢ 0.000( 1.000( 16,94(
NORTH 0.657" 0.474¢ 0.000( 1.000( 17,09(
CENTEFR 0.203¢ 0.402; 0.000( 1.000( 17,09(
SOUTFK 0.138 0.345; 0.000( 1.000( 17,09(
BOND 0.450« 2.119; 0.000( 23.583 13,95¢
GROL 0.17:8 0.380; 0.000( 1.000( 17,06:
RPI” 13.45; 2.171 7.44; 17.30¢ 17,09(
POF” 1,096,93 1,107,88 91,35( 3,849,48 17,09(

" In thousands of Euro. In units. All the other variables are expressegeirtentage terms. For the description of the vari
ables see Table 2. ATECO dummies not reported.

TABLE 4 - Tobit estimations

Dependent variable: BANKDEBT

LBC = HHI LBC =PR

LBC -108.43%* (0.0000) 3.39 (0.2740)
INT 33.77%** (0.0000) -1.35 (0.1850)
AGE -2.27% (0.0300) 2.28*** (0.0000)
TA 9.86*** (0.0000) 9.86*** (0.0000)
TGASS 0.04 (0.2180) 0.03 (0.2440)
CASHFL -0.73%+ (0.0000) -0.73%* (0.0000)
LIQUI -0.06** (0.0340) -0.06** (0.0380)
INCEN 1.84% (0.0000) 1.84%%+ (0.0000)
SOUTH 0.22 (0.8720) 0.16 (0.9080)
BOND 0.12 (0.2560) 0.12 (0.2620)
GROU -2.85%* (0.0000) -2.90%** (0.0000)
RPI 7.66% (0.0060) 7.96%%* (0.0040)
POP -1.89% (0.0000) -1.74%* (0.0000)
N. of obs 9817 9817

censored 3888 3888

uncensored 5929 5929

LR chi2 2913.89 (0.0000) 2897.94 (0.0000)
Log likelihood -29602.15 -29610.13

In italics are reported the p-values of the teBk® t statistics (not reported) are corrected fostering on provinces.
*), (**), (***) denote statistical significance athe 10%, 5% and 1% level, respectively. LBC is asnee of local
banking competition, either HHI or PR. INT is theeraction term between LBC and AGE. The variables AGk,
TGASS, INCEN, RPI and POP are in natural logarithwigh the exception of HHI, PR, AGE, SOUTH, POP anhd t
sectoral dummies, all the explanatory variabledagged one year. The estimated coefficients otthestant term, time
and sectoral dummies (ATECO) are not reported. Ftindu description of the variables see Table 2.
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TABLE 5 - Double Hurdle estimations

TABLE 6 - Heckman estimations

TABLE 7 - Robustness

Substantial Equation. Dep. variable: BANKDEBT

Substantial Equation. Dep. variable: BANKDEBT

Substantial Equation. Dep. variable: BANKDEBT

LBC = HHI LBC = PR LBC = HHI LBC =PR LBC = HHI LBC =PR
Double Hurdle Heckman
LBC -105.87*** (0.0060 7.37*(0.0620 LBC -109.07*** (0.0010 5.62(0.1110 LBCnbcse 0.3z (0.3190 0.3C (0.2950
INT 33.67*** (0.0040 -2.37**(0.0470 INT 34.95** (0.0000 -1.87*(0.0800 INT -0.54** (0.0350 -0.66*** (0.0010
AGE -3.78*  (0.0130 1.25(0.1880 AGE -3.63** (0.0060 1.32(0.1470 TRANSPoci  0.79* (0.0520 2.00** (0.0010
TA 1.64***  (0.0000 1.62*** (0.0000 TA 3.32**  (0.0010 3.37** (0.0010 TA
TGASS 0.0 (0.37¢0 0.05(0.3960 TGASS 0.01  (0.8080 0.01(0.8530 TGASS 0.01 (0.8290 -0.02 (0.5970
CASHFL -1.00*** (0.0000 -1.01*** (0.0000 CASHFL -0.82*** (0.0000 -0.83*** (0.0000 CASHFL -1.07*** (0.0000 -0.90*** (0.0000
LIOUI -0.14***  (0.0100 -0.14*** (0.0090 LIOUI -0.13*** (0.0010 -0.13*** (0.0010 LIOUI -0.19*** (0.0010 -0.17*** (0.0000
SOUTHE -4.71* (0.0570 -4.95*(0.0510 SOUTF -2.7¢ (0.2110 -2.9((0.2030 SOUTHF -5.22** (0.0370 -3.07 (0.1880
RPI 3.6¢ (0.4910 3.27(0.5530 RPI 5.1F (0.2570) 5.02(0.2810 RPI 2.11 (0.6940 3.7¢ (0.4320
POF -1.70**  (0.0110 -1.69** (0.0140 POF -1.60*** (0.0030 -1.57*** (0.0040 POF -1.63** (0.0150 -1.69*** (0.0020
Selection Equation. Dep. variablee DBANKDEBT Selection Equation. Dep. variable: DBANKDEBT Selection Equation. Dep. variablee DBANKDEBT
LBC = HHI LBC = PR LBC = HHI LBC =PR LBC = HHI LBC = PR
LBC -0.50 (0.8260) -0.07(0.7410) LBC -2.43  (0.2390) 0.12(0.4970) LBCpca -0.03 (0.3130) 0.00 (0.8870)
INT 0.16 (0.8420) -0.02(0.8190) INT 0.65 (0.3320) -0.06(0.2850) INT -0.02 (0.5070) 0.00 (0.9970)
AGE 0.09 (0.3600) 0.11*(0.0650) AGE 0.06 (0.4580) 0.17*** (0.0000) TRANSPpca 0.75** (0.0000) 0.45*** (0.0000)
TA 0.97*** (0.0000) 0.98*** (0.0000) TA 0.70*** (0.0000) 0.69*** (0.0000) TA
TGASS -0.01** (0.0420) -0.01** (0.0370) TGASS 0.00 (0.2670) 0.00(0.2730) TGASS -0.01* (0.0830) -0.01* (0.0790)
CASHFL 0.02*** (0.0000) 0.02*** (0.0000) CASHFL -0.02*** (0.0000) -0.02*** (0.0000) CASHFL -0.01 (0.1290) -0.03*** (0.0000)
LIQUI 0.00 (0.3680) 0.00(0.3590) LIQUI 0.00 (0.2490) 0.00(0.2690) LIQUI -0.01 (0.2490) -0.01*** (0.0040)
SOUTH 0.32* (0.0500) 0.33** (0.0480) SOUTH 0.11 (0.3770) 0.11(0.3910) SOUTH 0.36*** (0.0090) 0.13 (0.2730)
RPI 0.31 (0.3490) 0.35(0.2830) RPI 0.24 (0.3040) 0.27(0.2690) RPI 0.20 (0.4910) 0.11 (0.6310)
POP -0.02 (0.7420) -0.01(0.8380) POP -0.06* (0.0840) -0.05*(0.0820) POP -0.05 (0.2640) -0.07** (0.0130)
INCEN 0.03 (0.5570) 0.03(0.5460) INCEN 0.09** (0.0250) 0.09** (0.0270) INCEN 0.29*** (0.0000) 0.23** (0.0000)
BOND 0.52***  (0.0000) 0.53*** (0.0000) BOND 0.04*** (0.0010) 0.04*** (0.0010) BOND 0.76*** (0.0020) 0.06*** (0.0000)
GROU 0.18** (0.0280) 0.18** (0.0250) GROU 0.11* (0.0520) 0.12** (0.0470) GRU 0.51*** (0.0000) 0.40*** (0.0000)
N. of obs 9817 9817 N. of obs 9817 9817 N. of obs 9817 9817
censored 3888 3888 censored 3888 3888 censored 3888 3888
uncensored 5929 5929 uncensored 5929 5929 uncensored 5929 5929
Log Likel. -28851.67 -28857.26 Log Likel. -29400.07 -29411.38 Log Likel. -29400.01 -
29983.
6
Model Test 1500.96**40.0000) 1505.73*** (0.0000) Wald test 867 (0.0000) 894(0.0000) Wald test 817 (0.0000)
Lambda 9.21** (0.0028) 9.49** (0.0029) 9.35** (0.0008)




In italics are reported the p-values of the teBt® z statistics (not reported) are corrected liastering on provinces. (*), (**), (***) denote diatical significance at the 10%, 5%
and 1% level, respectively. In tables 5 and 6, LiB@e measure of local banking competition, eitdelt or PR, and INT is the interaction term betwé&C and AGE. The Model
Test in table 5 is a Likelihood Ratio test of TolstDouble Hurdle Model. In table 7, LBCpca is the sw@a of local banking competition constructed bipgipal component analy-
sis (PCA), and INT is the interaction term betwé&Cpca and TRANSPpca, the latter being an indefirof transparency constructed by PCA. The variaBlég€, TA, TGASS,
INCEN, RPI and POP are in natural logarithms. With exception of HHI, PR, AGE, LBCpca, TRANSpca,l8®, POP and the sectoral dummies, all the exptepatariables
are lagged one year. The estimated coefficientiseoonstant term, time and sectoral dummies (ATE&® not reported. For further description ofihdables see Table 2.



