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ABSTRACT

Bank Competition and Enterprise restructunng
in Transition Economies*

We investigate how bank competition affects the efficiency of credit allocation,
using a model ot spatial competition. Our analysis shows that bad loans are
more likely the larger the number of banks competing tor custormners. We study
further how many banks will be active if market entry 1s not regulated. Free
entry can induce too much entry and thus too many bad loans compared to
the socal optimum. Finally, we analyse how bank competition affects the
firms’ restructuning effort. We find that restructuring has positive externalities
that give nse to muitiple equilibria, with either much or little restructuring
aciivity.
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NON-TECHNICAL SUMMARY

The recent financial crisis in Russia has highlighted once more how much the
economic prosperity of transition economies depends on a sound and well
developed banking sysiem. Over the last decade all countries in Eastern
Eurcpe have made attempts to restructure thewr banking sector. Previously
state-owned banks were split up, some of them privatized and new private
banks have been set up. Looking at these countries more closely, three
interesting chservations can be made (see section 2).

1. Many transition countries have experienced a huge incrgase in the number
ot banks, due to a rather liberal licensing policy at the beginning of the
transition process.

2. Many of these banks suffer trom bad loans, not only those inherited from
the former state banks but also loans granted afier the restructuring of the
banking sector.

3. Restructuning of firms has not made much progress since the beginning ot
the transition.

In this paper we suggest one possible explanation tor these observations, and
argue how thay may be related to each other. For this purpose, we Investigate
how banking competition affects the efficiency of credit allocation and how the
market structure ot the banking sector evolves endogenously if entry is not
regulated. Furthermore, we study what implications the financial system has
tor the progress of enterprise restructuring.

For our analysis we use a model with spatial bank competition. In this model,
firms need credits tor an nvestment project with uncenain return. Banks are
located equidistantly around a circular road and compeie In pnces for
customers. Betore making price offers, each bank can invesiigate the
profitability of the firms' projects to avoid the risk of giving bad loans.

We starl our analysis by asking how bank competition affects the banks
incentive to screen firms applying tor a credit. A priori one rmight expect that
more competition leads to lower expected profits and hence to lower
incentives to nvest in screening. Surprsingly, we find that the incentive to
screen does not depend on the number of competitors as such but rather on
the number ot unintormed compstitors. The more informed competitors, the
larger the incentive to screen because the greater the risk to end up with bad
loans. This pressure to screen can aven resuit in inefficiently high sereening
activity. In general, however, we observe that the larger the number of



competitors the more likely it becomes that, in equilibrium, banks give bad
Icans rather than invest in screening.

Our naxt question 1s how the market structure ot the banking sector svolves if
market entry 1s not regulated. interestingly, we find that aven in the absence ot
exogencus eniry costs only a finite number of banks can be active in the
markel. The reason is that due o information asymmetries banks have to
Incur some endogencus entry costs, either because they have to invest in
screening or because they nsk a loss due to bad ioans. Comparad to the
optimal number of banks trom a social welfare point of view, however, too
many banks enter the market which can result in too little screening and
hence too many bad loans being granted. This suggests that some entry
regulation may be usetul.

Our third question concerns the restructuring effort by enterprises. We model
restructuring as some effort taken by entrepreneurs to increase the profitability
ot therr investment projecis. Naturally, entrepreneurs engage in restructuring
only if they expect a positive return on this activity, The higher this return is,
the lower their cost of financing their projects. For this reason, increasing bank
competition has a positive impact on the restructuning effort of firms. With tree
entry, however, the number of active banks depends on the overall
restructuring activity of the economy, hecause the more restruciuring takes
place the more profitable the mvestment projects are and hence the more
profitable it is to give loans. Consequently, more banks will enter the market.
Thus, the restructuring activities of firms have a positive exiernality on the
restructuring incentives of the other firms because it induces more bank entry
and hence lower credit costs. This implies that we can have multiple equilibria,
a good one with all firms restructuring and many banks entering the market
and a bad one with no firm restructuring and less entry ot banks, Here, some
coordination may be needed fo achieve the good equililbrium where much
restructuring takes place.

Our analysis suggests that bad loans are more likely the larger the number of
banks active in the market. Free eniry in turn resulis i too many banks
entering the market, which gives nse to the bad loans problem. On the other
hand, iree entry lowers credit costs which has a positive impact on enterprise
restructuring. The problem is, however, that through the financial system
restructuring has positive externalities which implies that countries can be
stuck in a bad equilibrium with too litfle restructuring if everyone is pessimistic
about the restructuring activity of other enterprises.



1 Introduction

The recent financizl cnsss 1n Russia has highlighted once more how much the economic
prosperity of transition economies depends on a sound and well developed banking system.
QOver the last decade all countnies in Eastern Europe have made zitempts te restructure
their banking sector., Previously state owned banks were split up, some of them privatized,
new private banks have bees set up. Looking at these countries more closely, three

inferesting observations can be made {see section 2).

{1} Many transition couniries have experienced a huge increase i the number of banks,

due to a rather liberal licencing policy at the beginning of the transition process.

{2) Many of these banks suffer from bad loans, not only those inherited from the former

state banks but also loans granted afier the restructuning of the banking sector.

{3) Restructuning of firms has not made much progress since the beginning of the tran-

silion.

in this paper we suggest one possible expianation for these observalions, and argue how
they may be related to each other. Tor this purpose, we mvestigate how banking competi-
tion aflects the efficiency of credit allocation and how the market structure of the banking
sector evolves endogenousiy if entry is not regulated. Furthermore, we study what impli-
cations the financial system has for the progress of enterprise restructuning. Our analysis
suggests that bad loans are more likely the larger the number of banks active in the mar-
ket. Free entry in turn resuils in too many banks entering the market which give rise
to the bad loans problem. On the other hand, free eniry lowers credil costs which has a
positive 1mpact on enterprise restructuring. The problem s, however, that through the
financtal system restructuring has positive externalities which 1mplies that countries can
be stuck 1n a bad equilibrium with too Httle restructuring if everyene is pessimistic about

ihe restructuring activity of other enterprises.

What makes banks so crucial for the financing of new mvestments and hence the
restructuring effort of firmms n transition economies? It is well known thal in Western
industrialized countries firms rely mostly on retained earmngs to finance their investments

{70 percent), and only to a much smaller extent on bank loans {25 percent), while trade



credits, bond 1ssues and eguity issues play an even smaller rote (Mayer. 1988). The
problem in Eastern Europe 1s, however, that firms have not accumuiated enough profits
to rely on internal financing. Furthermore, institutions like stock markets and bond
markets are not sufficiently developed to play & major role. This makes outside-financing

by banks the only viable alternative.

Banks, however, face an adverse selection problem since they have less information
about the profitability of invesiment projects than the manager of the firm applying for
a credit. Given this problem, they can either engage in an arm’s length reiationship with
their customers and profect their credits with collaterals. Alternatively, they can enter a
control-oniented refalionship and screen and control the firm they finance. In transition
economues, the first alternative 1s problematic. Although loans are often collateralized,
this does not have much meaning because of the legal and practical difficulties of tzking
possession of collateral goods in case of defavlt. Furthermore, markets for collateral goods
are very illiguid due to strong insider-control (Berglaf (1995), Fan, Lee and Schafler (1996),
Belyanova and Rozinsky {1995)). This implies that controi-oniented financing must be

the prominent mode of financing firms in transition economies.

The existing theoretical literature on bank competition s mainly concerned with the
question what impact financial market liberalization has on the stability of the banking
secfor. In Matutes and Vives {1996), banks compete for deposits. In this model, the
probability of bank failure mcreases with the degree of rivairy because of the lower profit
margins banks can obtamn which implies a negative impact of bank competition on sociat
welfare. A similar effect can be observed in Helimann, Murdock and Stiglitz {1998}, They
study a dynam:c model in which competition for deposits erodes profits and thus promotes
gambling in the banking sector because the ongoing concern value of the banks is lower.
The probiem tere 1s that an mcrease in competition has little impact on the total amount

of deposits, but mainly increases market stealing incentives,

Besanko and Thakor {1993} anatyze the impact of competition i case of relationship
banking. In their model, banks accurnulate proprietary borrower-specific information
through the relationship with their clierts. This gives rise to information rents. If these
renis are shared between bank and borrower both benefit from this relationship. More
competifion reduces rates for borrowers. But this also makes banks take on more risk and

thus jeopardizes the bank-customer refationship. This is why restricting entry 1s not only

j]



good for stability but may also make borrowers better off. Dell’Ariccia {1998) studies
how the market structure of the banking sector evolves endogenously if market entry
is ot regulated. Like Besanko and Thakor, he considers the case where banks acquire
proprietary information about therr clients by lending to them. This gives existing banks
an advantage over new entrants. Dell’Aricaia shows that even in the absence of exogenous

fixed costs of entry only a finite number of banks enter due to adverse selection problemns.

In both Besankoe and Thakor and Dell'Ariccia, banks acquire information about their
customers i the course of their lending relationship. This s different in Broecker (1590}
and Riordan (1993) where banks acquire information about potential customers before
entening a relationship with them. Broecker analyzes a competitive credit markel whe-
re banks compete i prices and recerve costless independent binary signals about the
creditworthiness of a potential creditor. He shows that the number of bad loans pro-
vided mcreases with the number of banks which has a negative :mpact on the average
credit-worthiness. Riordan considers a similar model where banks compete for customers
whose projects generate unceriain returns. Bach bank receives a costiess continuous signal
about the profitability of the investment project. In his model an increase in the number
of banks has two effects. It imcreases the number of signals observed but it also increases
tire number of bad ioans provided which can reduce social welfare. Furthermore, more
competition makes the winner's curse problem more severe which induces banks to adopt
a more conservative rule for loan approvat. This greater conservativeness can aiso result

in a significant welfare reduction.

The problem with the papers by Broecker and Riordan is that they assume that
signals are costlessly available. However, if one takes into account that information acqui-
sition ss costly the interesting question anses how competition affects the banks’ incentive
to invest in screening polentiat clients. A first atlempt to study this problem has been
made 1n a companion paper (Schuitzer 1998) where we compare the screening incentives
of banks 1 two extreme competitive scenarios, one with a monopolistic bank and cne with
duopotistic Bertrand competition, where banks offer homoegenous goods. in the compan-
jon paper we show that the incentive of a competitive bank can be as high as that of a
monopolistic bank, but that in general the credit allocation under Bertrand competition
is less efficient than 1m case of a monopolistic bank because it s more likely that bad loans

are given. On the other hand, we find that competition i the banking sector can have



a positave 1mpact on the firms’ restructuring incentives because lower credit rates allow

them to keep a larger share of the surpius to be generated,

In this paper we study a more general framework with spatial bank competition. In
this model, firms need credits for an investment project with uncertain return. Banks are
lecated equidistantly around a circular road and compete in prices for customers. Before
making price offers, each bank can investigate the profitability of the firms’ projects to
avoid the rsk of giving bad loans. One advantage of this modei with spatial competition s
that 1f allows us to avoid the extreme results of Bertrand competition with homogeneous
products. Another advantage 1s that it provides us with a suitable framework to study Lhe
effects of gradually changing the number of banks and to endogenize the number of banks
active m the market. This allows us to study how the market séructure of the banking
sector evoives i entry i1s not regulated. Finally, :n contrast to our companion paper. we
assume that banks compete not just for one but for many firms. Thus, we can study the
mteraction of the firms’ restructuring activity with the finanaal system and with each

other.

We start our analysis by asking how bank competition affects the banks’ incentive to
screen firms applying for a credit. A priotl one might expect that more competition leads
to lowar expected profits and hence to lower imcentaves to invest in screening, Surpnsiagly,
we find that the mcentive to screen does pot depend on the number of competitors as such
but rather on the number of uninformed competitors. The more informed competitors,
the larger the incentive to screen because the greater the risk to end up with bad loans.
This pressure Lo screen can result even 1n mefliciently high screenmng activity, However, in
general we observe that the larger the number of competitors the more likely 1t becomes

that in equilibrium banks give bad loans rather than to invest in SCTEERING.

Our next question 1s how the market structure of the banking sector evolves il market
entry is not regulated. Interestingly, we find that even in the absence of exogenous entry
costs only & finite number of banks can be active 1n the market. ‘The reason 1s that due
te the information asymmetries banks have to mcur some endogenous entry costs, either
because they have to mvest screentng or because they risk a loss due to bad loans.
However, compared to the optimal number of banks from a social welfare point of view,
toc many banks enter the market whick can result 1n too little screening and hence too

many bad leans being granted. This suggests that some entry regulation may be useful.




Our third question concerns the restructuring effort by enterprises. We model re-
structuring as some effort taken by entrepreneurs to increase the profitability of ther
invesiment projects. Naturally, entrepreneurs engage in restructuring only if they expect
a positive return on this activity. This return is the higher, the fower their cost of finan-
cing their projects. For this reason, increasing bank competition has a positive impact
on the restructuning effort of firms. With free entry, however, the number of active banks
depends on the overall restructuring activity of the economy, because the more restruc-
turmng takes place the more profitable are the investment projecis and hence the more
profitable is it to give loans. Consequently, more banks will enter the market. Thus, the
restructuring activity of firms has a positive externality on the restructuring incentives
of the other firms because it induces more bank entry and hence jower credit costs. This
implies that we can have multiple equilibnia, a good one with all firms restructuring and
many banks entering the market and a bad ene with no firm restructurning and less entry
of banks. Here, some coordination may be needed to achieve the good equilibrium where

much restrueturing takes piace.

The paper s orgamzed as follows. In section 2 we give a short overview of the
restructunng of the banking sector in Eastern Europe. Section 3 intreduces the model
with spatial banking competition. In section 4 we study how banking competition affects
the total screemng activity 1n the banking sector. Section 5 endogenizes the market
structure of the banking sector and compares the unregulated market structure with
the socially optimal one. In section 6 we include the restructunng efiort of firms and
1nvestigate the relationship of restructuring and the banking market structure. Section 7

concludes.

2 The banking sector in Eastern Europe

The Czech Republic introduced a two tier banking system in 1930, Since then it ex-
perienced a rapid expansion ot its banking sector. In 1995, there were 55 banks active
{Anderson and Kegels, 1998). Although the Czech Republic is the oaly transition coun-
try that has successfully privatized substantial parts of its banking sector, the state still
controls large parts of the banking activities. It holds & majority ownership of the three

iargest private banks which in turn deminate the market for deposits and credits, covering



75 % of all privaie deposits of households and firms (OECD, 1996).

Poland established a two-tier banking systern in 1989, Hungary in 1987, In both
countries, a large number of new banks started to operate. However, many banks soon
got into trouble, suffering from bad loans inherited from the socialist ‘monobank’ and
from defaults on new loans. Banks had Httle sncentive to avoid giving bad loans, parily
because they did not face a hard budgel consiraint. Poland recaprialized its commercial
state banks once, in 1993, Hungary did so four times between 1991 and 1994 (Baer and
Gray, 1996). In 1993, 73 banks were active 1n Poland. and 42 sn Hungary {Anderson
and Kegeis). But, like i the Czech Republie, price competition is not very intensive
pecause the banking sector 1s still domenated by the old state-controlled banks. Another
problem 15 thalt markets are segmented regionally which sometimes leaves only two or

three effective competitors m one region {Anderson and Kegels),

Russia restructured and corporatized its state banking system i the early 1590s,
This process resulied 1 a fragmentation of the specialized banks. At the same time
increasing numnbers of independent, primarily small and poorly capitalized commeraial
panks emerged. By mid 1995, 2500 commercial banks were registered s Russia (Fan et
at.). In the meantime the strong growth of the banking sector 1s coming Lo an end because
the minimum size of intitial statutory capital of newly regislered banks was considerably
mncreased. Furthermore, banks are now subject to more active supervision and may lose
thewr licence if found o be in financial distress (Belyanova and Rozimsky). Despite the
large number of banks, competition is not perceived as very intense and firms perceive
the cost of loans as too high. On the other hand, banks suffer from having granted bad

loans and restructuring of firms 15 slow {Fan et. al.).

Bulgaria 1troduced a two tier system 1691, The liberalisation of the banking sector
lead to a proliferation of commercial banks, since the iegal framework allowed free entry
and unchecked banking operations. In the meantime the Bulgariarn National Bank has
largely 1ncreased the minimum capital requirements. However, the entrance of new banks
has not lead to increased price competition for ioans or deposits. The competilive pressure

has mainly resulted in more services and products being offered (QECD, 1997).

In Roman:a, a two tier system became operationat m 1991, However, due to large

capital requirements and nigerous licensing requirements, Romania experienced only mo-



derate entry of new banks. On the other hand, banks are not regronally based as in some
of the other countries, but cover wider geographical areas. State banks still dominate the
barking sector. Lately, entry of new private banks, especially well-known internationat
banks, has been encouraged (QOECD, 1897).

In almost all iransition countrses, foreign banks have not played a major role for bank
competition yet and their numbers are still rather small. On the one hand they cannot
rely on an extensive network of branches like the state-owned and {ormerly state-owened
banks de. On the other hand, some cousntries like Poland and the Czech Republic have
been reluclant to grant licences to foreign banks because they would like them to acquire
small domestic banks instead of opening new subsidiaries. The most notable exception 15

Hungary, which has been more open to foreign banks (Anderson and Kegels).

The picture that emerges from this overview 15 that most countries have experienced
a large mcrease 1n the number of banks. On the other hand, many of these banks are
having trouble with bad loans. However, price competition is not as intensive as the
number of competitors suggests due to the fact that markets are still dominated by a few

{often state-controlied) large banks.

3 The model

Consider & banking sector with » banks that are allocated equidistantly along a circular
road of length 1. Banks compete for customers, i.c. firms that need loans. We assume
that firms are uniformiy distributed along the road. The total mass of firms is normalized
to 1. Each firm has 2 potentially profitabie investment opportunity which requires an
investment of size 1, + > 0. The project can be either good in which case it generates a
positive return v, v > 1, or it can be bad and generate a return of zero. The fraction of
good projects 1s known to be g, 0 < g < 1. To make the anzlysis 1nteresting we assume
parameter values to be such that the expected payoff of financing all projects 1s positive;
ne. gv -7 > 0. Firms and banks are run by risk-neutral owner-managers who maximuze

the profits of their enterprises.! The time structure of the game 1s the following.

!This assumption does not scem fo be unreslistic gven the dominance of insider control and insider
ownership 1n many transition econenues. Even if managers cannot fully appropnate the returns of the
firm, the qualitative results of our model do not change. Schmidt {1997) analyzes whether a manager's
meentive scheme designed by the owners of a firm vares systematically with the market structure i which

-



At stage 1, the banks can invest in a screening procedure. I a bask decides fo do
so it can fearn at cost e which of the firms applying for a credit have good projects and
which ones do not. The banks take this decsion simultaneousty and the information they

receive 1s proprietary, i.e. there are no information spillovers.?

At stage 2, the banks compete for customers by simultaneously sefting prices z;,
3= 1,...,n. These prices specify the payment a firm has to make ¥ the project generates
a posibive return v. in case of no returns no repayments are made. To kesp our analysis
as simple as possible we do not mode! competition on the market for deposits but take
it as given that each bank has enough funds to finance the project.” The main purpose
of this assumption 15 to abstract from problems of capacity constramnts. One possible
interpretation would be that banks can finance themselves unfimitedly at constant cost

on the money market.

At stage 3, firms decide from which bank to take thesr credit. To avoid the extreme
resuits of Bertrand competition with homogeneous products we assume that barks offer
diflerentiated products, represented by their location on the circular road. *Goed” firms,
e, firms with good projects, condition their decssion on the prices offered by the banks
and on their location, The idea is that they have preferences for a partieular type of
bank and that they incur some disutility by making business with a different type of
bank. This 15 captured by a “transportation” cost ¢ proportional {o the distance x to
their bank. However, “bad” firms, 1.e. firms with bad projecis, are indifferent at which
prices Joans are oflered since they are not going to repay the credit anyway, Without loss
of generality we assume that they do not care about the jocation of the bank either. The
iden js that they do net eount on an ongoing relationship with the bank and thus do not

care about the particular charactenstics of the bank they are dealing with. This implies

the firm operates and gives sufficient conditions for this relationship to be monotoric. An interesting
extension waould be to snclude the possibitity of bankruptcy to see how this affects the managers’ incentives.
Presently, however, the threat of liquidating firms or banks seems to be not very real.

1t 18 strmghtforward to see that in case of information spiliovers no bank would have an meentive Lo
engage n screening if it expected other barks to do so.

¥The recent theoretical literature on banks as financial intermedianes suggests that the competitive
structure of the credit market depends on the outcome of the banks' competition for deposits (Yanelle,
1997}, However, in many transition economies banks do not aciively compete for deposits but rely
instead on central bark money or the money market. Belyanova and Ronasky e.g. eeport that in Russia
competition for depositors was tor a long time negligible, Even now new commercial banks struggle with
the problem that they still Jack the facilities to deal with a large number of depositors. Thus, it seems
Justified o neglect this campelition for deposiis 1o our context.



that 2t uninformed banks share bad loans equally.® At the end of this stage, returns are

rezlized and payments are made, if possible,®

The time structure of the modet is illustrated in the following figure.

1 2 3 i
banks decide banks make firms choose banks
about screening credit offers returns realized

Figure 1: Time structure

4 Bank competition, screening and credit allocation

As a benchmark, consider first the case of a monopolistic bank. For a given price z

the margmal good firm that 15 willing to take a credit is characterized by the following

condition
v—=

; (1)

Hz2v—1t/2 Ifinstead z € v — 1/2 then sll firms with good projects will take 2

z4+ir=v +— =

credit from the monopolistic bank. Firms with bad projects will take the credit under

any condiions.

If the monopolist does not tnvest 1n screening then his profit function 1

st @z + (1 —g)(-i) =025z =) (1 = g)(~i) forall :s>wu-% )

glz — 1)+ (1 — g){—i) forall z<v—7 V7
Note that the costs that anse from giving eredits to bad firms enter the bank's profit
function as fixed costs, 1.e. do not depend on the price choice of the monopolist. This s

due to the fact that bad firms need not care about the price since they are not going to

*Suppose bad firms did care about the location of their bank. In this case the number of bad loans an
umnformed bank would receive would depend not oniy on the number of uninformed banks, but also on
the bank's location relative to the focation of all other untnformed banks. However, if a priors all possible
incations are considered to be equally likely, then the expected number of bad loans again depends only
on the number of umnformed banks.

*Even if returns are posiiive it may be difficult to enforce repayment. This problem of ex post moral
hazard is analyzed e.g. m Hart and Moore {1994). Since the focus of our paper 15 on different 1ssues we
abstract from this problem of repayment enforcement.
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pay it anyway, [t 1s a stapdard exercise to calculate the monopolist’s optimal prices and
profits. If the value of the investment project 15 high, i.e. v > f -+ 1, then the monopolist

charges a price £ = v~ 1/2 and serves the whole market, His expected profit 1s thus

= qly— £ — i)+ (1 - g)(—i). (3)

If instead the value of the project is fow, Le. v < 7+ 1, then the monopolist charges a

price = = Y and does not serve the whole market. His expected profit in this case 1s

Y]
{v—1) )
7= g+ (1= g)(—i) . (4)
Thus, il the value 1s low, monopolistic pricing implies that neflicrently fow credits are

given.

What 15 the incentive of a monopolistic bank to engage in screemng? By spending an
amount e it can find out whick of the projects are good and avoid losses of size {1 — g)i.

Thus, Lthe bank decides to invest i screening if and ondy if
e <{1-q)i (5)

Note that the monopolist has first-best incentives to invest 1n screening since he bears the
full cost of acquining information 1 case of screemng and the full cost of musallocating
credits in case of no screemng. Thus, he fully internalizes the social cost of misailocating
credits. In the following we restrict atiention to parameter cases where {3} holds, 1.e. 1L

1s efficient to 1nvest in screening,

Consider now the situation where n > 1| banks are present, making price offers z;,

7 =t,..,n Recall that good firms choose the bank offering the lowest price, imcluding
transportation cost. Thus, given =; and z;4,, bank 7 and 3+ | share the demand of good
firms located between the two, which 1s g2, as follows. Bank j serves a number of gz

firms, where z denotes the marginal firm, characterized by the following eguation

s | . L ks SR
;,+tm-—4;+171{"£—5) TE Ty )

Bad firms are indiflerent which of those banks willing to offer a credit to choose. Of
course, a bank that has invesled in screening never offers a credit to bad firms. Thus, as
indicated above, the demand of bad firms 1s shared equally by all uminformed banks since

they are willing to give a toan to all firms applying for a credit.
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To determine the symmetne price equilibrium consider the profit function of bank 3,
given symmetric price offers = by all other banks. If bank 7 did not invest in screening,

but m other banks have done so, where 0 < m < n, bank j's profit 1s cqual to

iy

qlz; — )2z + () ~ q) i) )
glz; — 2150 4 ]+ (3 - g)pte (i)

n—rm

If bank ; did invest i screening, its profit instead is equal to

#; =qlzi—1)2z —¢

=gz~ i2i5= +

{8)

Note that the number of informed banks m and the screening decsion of bank 7 affect only
the fixed cost term in the profit functions above. This inplics that the price equilibrium
15 unaflected by Lhe ex ante screening decision of the banks® L s straightforward to

determme Lhe symmetnc price equilibrium to be
. 9
_,_,,,%,,“__;-’-; {9}
provided transaction costs are high encugh so that ali banks make non-negative profits,
In the following we assume v to be sufficiently jarge such that v > 8 45, This guarantees
that the price equilibrium just deseribed s mdeed the nght equilibrium for any n > 2,

because the whole market s covered given these prices. For a given number of informed

banks, m, the resuliing equilibrium profits for mformed banks are
— ¢ {10}

whereas the profits for uninformed banks are

A R (1)

- n—m

Note that the larger the number of informed banks the smaller the profit of the remaining
uminformed banks because the greater the share of bad firms they attract. This suggests
that the incentive to mvest in screeming 1ncreases i the number of informed banks. This

15 confirmed by the following proposition.

A straghtforward extension of our analysis would be to study how price competition would be
affected if bad firms were not indifferent from which bank to take the loan. Suppose bad progects had
seme positive probability of generating positive relurns. In this case bad firms would care about the
price offered by banks because they would expect to pay the price with positive probabifity. This would
induce umntormed banks to be more conservative with their price offers because a lower price offer would
attracit not jusi more good nsks but also more bad nsks. Consequently, we would obtain asymmetnic
price equilibria, with informed banks offering fower, umnfornied banks offering higher prices.
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Proposition 1 Suppose transportalion costs are large enough such that f} >eT

(i} If e < 1 — q)i, then there exists a unique subgame perfect cquilibrium n which all

banks muest m screemng.

(i} If e > 2(1 ~ g}, then there exist bwo pure strategy subgame perfect equilibria, one
which all banks mvest in screentng and one i which no bank wmvcsfs n screeming.
The no-screenmyg equilibrium Poarelo-domenates the screeming eguilibrium since the

screenng cost oulweigh the potential loss due to financing bed projects.

Proof: See Appendix.

Surprisingly, the incentive to screen does not depend on the number of eompetitors,
but rather on the number of uninformed competitors. The smaller the sumber of unin-
formed banks, the larger the mcentive to mvest in screening oneself. If a bank expects
ali other banks to engage in screening, it has first best screening incentives because 11
risks to serve all bad firms in case of no screeming. The resulting screening eqguilibriem,
however, implies an ineffcient duplication of screening costs. As long as ne < (1 —4q)i, this
screening equilibrium 1s preferable to a situation without screening, despite the duplicati-
on of screemng cost. interestingly, m this parameter case it is aiso the only equilibrium.
If instead ne > {1 — q)¢, the losses due to bad credits do not justify this duplication
of screening costs and indeed in this case there exists a no-screeming equilibrium which

parete-dorminates the screening equilibrium.

5 Market entry and market structure of the banking
sector

In this section we investigate how the market structure in the banking sector evolves if

market entry 1s not regulated. We study furthermore, how this free-entry market structure

“Proposiiion | charactenizes equilibria only for transpoztation cost ¢ large enough such that all banks
can make non-negative profits if they mvest i screemag. T ¢ were smaller it could no longer be an
equitibrium that ali banks 1nvest m screeming and make price offers thezealter, In this case, there exist
equilibria where banks use mixed strafegies. Such cases are discussed extensively 1 Schinitzer {1598} for
the duopoly case with homogenous goods. in the present paper we restrict attenlion to parameter cases
that guarantee pure sirategy equilibria.



can be judged from the pomt of view of social welfare and what conclusions we can draw

for the need to regulate entry.

Consider first the case of unregulated entry. In this case, the equilibrium number
of banks entering the market 1s determined by the zero profit condition (ignoring integer
problems). Profits in turn depend on the banks' expectation whether or not {o engage
m screeming afier entening the market. An interesting question 1s whether or not there
exist multipie entry equilibnia for a given set of parameters, one 1n which only few banks
enter and screer and one 1n which many banks enter and do not screen. This question 15

answered by the following proposition.

s - if1—g}1? ,
Proposition 2 (i) Suppose e < L—“?—L Then there exists a umgue subgame perfect
equilibrium i which ## = \ 53 banks enler the markel and all of them mvest in

sereening,
it} Suppose e > GO0 Phen there exst bwe pure sirateqy subgame perfeci equilibria,
iq p

— onem whichn = Ti%?f- banks enler the market and no bank mvests i screemng

and

- one i which #t = /2 < @i banks enter the market end all invesi m screening.

In this case the sereerung equilibrium s Parelo-dominated by the no-screemng equi-

lihriwm,

Proof: See Appendix.

An mteresting observation s that market entry 1s finite even though there exist no
exogenous entry cost. Thus, we do not have the fragmentation result that typically arses
n this kind of spatiat competition models with zero eatry cost. The reason for our resultas
that even though there exist no exogenous entry cost banks have to incur some endogenous
entry cost. A bank considering entry expects to either imvest m screening at cost ¢ or fo
suffer tosses from bad projects. In the latter case of 2 no-screening equilibrium each bank
serves 1/n of the good firms and 1 /n of the bad firms. As n increases both shares shrink 1n
the same way. But in addition, the equilibnium price paid by good firms, £ 41, decreases.

Thus, although the cost ansing from loss making credits decreases as the number of banks

13



increases, total profits decrease even more. This 15 why there exists only a finite number

of banks for which a bank can guarantee itsell nonnegative profits.

The larger ¢, which measures the degree of product differentiation, the larger g, the
ratio of good firms, and the smaller the mvestment cost ¢, the more banks will enter and
the less likely it s that banks cfficently engage m screeming. Instead, banks share the
risk of altracting bad firms. However, if banks expect that all other banks engage in
screening, only few banks enter and end up in a Pareto-dommated screening equilibrium.
This s bad for prices {which are important for restructuring mcentives to be discussed

below) and it implies a waste of resources.

Smaller values of # instead make it more likety that few banks enter and efficient-
Iy engage in screening. The lower degree of product differentiation implies that banks
compete more aggressively which leads to lower prices. This 1s why less banks enter the

market.

What would be the socially optimal number of banks? Are there circumstances where
the number of entrants should be restricted? This question s subject of the foflowing

Proposition.

- . P T . .

Proposition 3 fi) Suppose ¢ < hﬁ—r;ﬂ}- Then the socrally eptimal number of banks
Rt = :,:\/’—3 which nduces a sereeming equilibrium af stage 1. Naote thai n° <
Aoz ,/'—t‘i; the umgue free-entry eguilibrium number of banks for this parameicr case,

which alse gtves mse to o screeming equilibraym,

. )P 25 [t -l . .

(i1} Suppose ['“i:); <e< I—EHE':H Then the socially optimal number of banks 15 7” =
35 whick induees a screening equilibrium af stage I. Nole thai #° < i =

VT 7 Y a1

the Parclo-dominant free-entry equilibrium number of banks for this parameler case,

which mduces 4 no-serecmng equilibrium.

5
T R
the Parcio-dominant jree-entry equilibrium number of banks for this parameier case,

(1t} Suppesc ;—gl’“—;ﬂz < e. Then the socwally optimal number of banks s 2™ =
which nduees a no-screeming eouslibrium.

Proof: See Appendix.



Proposition 3 suggests that unregulated entry may resulf 1n too many banks entering
the market. In case (i}, for low values of screenimg cost e, too many banks eater the market
and waste resources because of too much screening activity. In case (i1}, for intermediate
values of e, free entry prevents screening altogether whereas it would be better to restrict
entry and thus encourage screeming. Only for very high levels of screening cost a social
planner would not want to encourage screemng either. In this case the best that can
happen 1s to have as many bhanks as possible to benefit from product diversity, subject to
the constraint that all banks make non-negative profits. The results indicate the potential
dangers of unreguiated entry. Only if screening costs are very high and thus a screening
equilibrium 1s not likely anyway, unreguiated entry s optimal. However, ns screening
costs get lower over timne, it 15 important to regulate market entry because otherwise too

many banks are active which do not engage m sereening,.

6 Bank competition and enterprise restructuring

In this section we want to endogenize tie number of good firms by investigating tire mana-
gers’ incentive to restructure their firms. To fix ideas consider the following restructuring
technology. Suppose each manager can mfluence the likelihood of having a good project
by investing some effort in restructuning. If the manager 1nvests r, the probability of the
project to turn out good 15 , otherwise it 1s g, with § > q, and v — 7 > guv. By the
law of arge numbers, the total share of firms with good projects is g if all firms nvest in

restructurmg, and it 15 g if no firm nvests 1n restructuring.

Suppose banks car observe the restructuring efforts of firms but cannot judge which
of the firms have been successful i restructuring. What is then the incentive of an
individual manager to engage i restructunng? Of course, this 1acentive depends on the
expected payofl of the firm in case the project turns out to be good. This 1n turn depends
on the expected price 1o be pmd for the credit and thus on the expected competition 1n
the banking sector. Recall that market entry and hence competition i the barking sector
depends on the share of good firms in the economy. Of course, the restructuring decision
of the individual manager does not affect this share since each firm 1s infinitesimaly small.
However each firm's restructuring mcentive 1s affected by the restructuning cffort of the

other firms. In this sense, each firm’s restructuring decision mmposes & positive externality



on the other firms because it affects the profitability of the basking sector. The following
Proposition characterizes the resulting restructuring equilibrium.

Before we state Lhis Propoesition, we need some further notation. Let z%{F) = ;7‘{-.;; +1

denote the expected equilibrium price if all firms restructure and hence entry of »°(%}

banks Is expected. Similarly, let z%(g) = “,m + ¢ denote the expected equilibrium price

if no firm restructures and hence entry of n°(§) banks i1s expected. The precise values
of =*{F) and z°(g} for different parameter cases are given mn the Appendix, i the Prool
of Proposition 4. Recall that 1n Proposition 2 we have seer that n increases i g. This

implies that n{f) > n{g), as is shown forraally in the Appendix.

Proposition 4 (i) Suppose the cost of restructuring are fow, 1.c.

r < {7 — gilv~ (g} < {F — g)lv — =°(q)] (12

Then there enists @ umgue equilibrium where all firms restructure and the resuliing

share of good firms wn the economy t5 7.

(i1} Suppose the cost of restructuring are wnlermediale, 1.e.

G- glv - 2@ < r < {7 - glv— (7] (13)
Then there exist two pure sirafegy equilibria

— one m which all firms restructure and the resulting share of good firms 1n the

economy 15 § and

— onc m whick no firm restruciures and the resulting share of good firms n the

LCONOMmY 15 4.

{iff} Suppose the cost of resiructuring are high, s.e.

G- -l <@-db-=@ <r (14)

Then there emsts a umgue eguilibriurm where no firm resiructures and the resulting

share of good firms m the economy 13 q.
Proof: See Appendix.
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Proposition 4 indicates that for mtermediate values of restructuring costs some coor-
dination may be required to achieve the equilibrium where all firms restructure. Otherwi-
se, the economy may suffer from too littie restructuring activity simply because everybody

expects the others not to restructure either.

7 Conclusion

We have started this paper with three observations about transition economies in Eastern
Europe. How can we mlerpret thern in the Hght of our theoreticat anatysis? The first
two observabions concerned the huge 1ncrease m the number of banks and the problem
that many ol these banks suffer from bad loans. Our preceding anatysis suggests that
unregulated entry results 1o too many banks entering the market. Unless screening costs
are rather low, which s unlikely to be the case in Eastern Furope, this entry behavior in
turn mduces banks to take the risk of giving bad loans rather thaa o 1nvest in screeming.
It s worth emphasizing that this result of our modet oblains even though banks have
to bear the full losses associated with bad loans. Naturally, their meentbive to engage m
screening and sort cut good risks from bad risks 15 even lower if banks face a soft budget

consiramnl, as s5 the case Im many countries.

Prima facie, our third observation aboul the low restructuring activity seems to be
more of & puzzate. One should expect that the arge number of banks gives nise to intensive
price competition and that low credit costs stimulate firms to engage 1n restructunag. We
suggest {we reasons why this is not case. First of all, even though the number of banks
mcreased a lot 1t 15 widely percesved that price competition 15 not very intensive. In
section 2 we reported that 1 most countries the banking sector 1s still dominated by 2
small number of iarge banks, which are often state-controlled. Thus, it 15 not surprising
that firms report high credit costs as one of the main reasons for not mvesting (Fan ot at),
But our analysis alsc ponts to anolher potential problem. Total restructunng aclivity
has an 1mpact on the profitability of the banking sector. This interaction of restructuring
activity and financial system implies that restructuring has positive externalities, Thus,
if all irms are pessimistic about the activity of other firms the economy can get stuck
11 a bad equilibrium where ro one restructures because everyone expecis that no one

restructures. If this 15 the case, 1t may be usefu! to design some policy which mcreases

17



the meentive to restructure exogenously in order to umprove expectations and thus helps

to switch to the good equilibrium.
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Appendix

Proof of Proposition 1:

(i} Suppose m banks are informed, where # < m < n. ¥ % > ¢, a bank expects

te make nonnegative profits if it engages in screening. Then the decision of bank

7 to screen depends on the companson of €, the cost of screening, and Unaki gpe

n—m

expected ioss from giving loans to bad firms. Since ¢ < H{1 — g)i by assumption

and (1 — q)i € p2=(1 — g}i for all m, 8 < m < 7, cach bank prefers to sereen,

= ne—m

irrespective of the number of other banks that screen.

(it} Consider & number &, 0 € & < n, such that e > L:ffih > Li%i}i and & < n(-[[—klﬂi) <

{1 — g)i. Suppose now that tn 2> (k + 1) banks are informed. Then each bank

(1-gh
n—{k4t)

nonnegative profits. Suppose mstead that m <€ & banks are informed. Then no

bank wants fo screen since € > (—;—-_—?5 > “—;3-)—[

prefers to screen since € <

and since & > ¢, i.e. the bank expects to make

Q.E.D.

Proof of Proposition 2: Suppese banks expect & screening equilibrium. Then the equili-

brism number of banks 15 determined by the following zero profit condition.

i
s ey R {15)
£

Hs

This number of banks 15 consistent with the expectation of a screemng equilibrium if ard
oniy if
c<i(l-g) (16)

which s true by assumpiion.

If instead banks expect a no-screeming eguilibrium the equilibrium number of banks

15 derived from the following zero profit condition.

fa_ili-q) . _fa (17

{l—q}

This number of banks s consistent with the expectation of 2 no-screening equilibrium if

=1
o
=1l

and only il

e> il—:i) {18)

=
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Note that (17) and {18) together imply

e> mﬁ-q—)ﬁ (19)

Thus, if e < [%E there exists & unigue equilibsium where the number of banks 1n the
market 15 determined by {15). If instead e > I’.“—,":ﬂi there exist two equilibria, one with #
banks and a screeming equilibrium and one with i banks and a no-screening equilibrium.
The zero-profit condition guarantees that banks in both equilibria are equally well off.
But since for this parameter case ## > #, fitms are better off in the equilibrium with more

market entry and no-screening. To see this define v > 1 such that e = ii,f.l;&]ﬁ—)-_ Then

7

. 1] tq tq -

= - e = < - = 20

T T s - (20
Q.ED.

Proof of Proposition 3:

A socizl planer can choose n such as to minimize total social cost

= f
Qm;v[2 izdz + ne = - 4 ne {21)
o in

if banks play a screemng equilibrium. The first order condition 1n this case 1s

4tq
— e £ = ] 22
16a=2 (22)
which rmplies
. 1 fig
Ty 92
TV (23)
in this case total social cost are \/ige.
Alternatively, the social planer can choose n such as to minimize
b . g .
an/ trdz +i(1—g) = ;= +i(l—¢) (24)
o i4n

if banks play a no-screening equilibrium. In this case somal cost are minimized by ma-
ximizing the number of banks, subject to the constraint that banks make nonnegative

profits. This requires that )
g _Hl-g) =0

E)

Ar? " (23)

20



which implies

. tg
=t (26
i(l-gq) )
Recall that the existence of a no-screening equilibrium requires
i1 —q)
e» —— 27
Pr {27)
(28} and (27) together imply
1 12
e s 1L 7)) (28)
tg
In this case totat social cost are 5“:’”
A comparison of the two expressions for total social cost show that
5i(1 —q) . . 25 i1 - g)F
Vige < ‘J!(—Jq) if and only if e< I—EW (29)
‘ q

. 5 (1= . ™ Si e
Thus, if e < :—{?’b“—wﬂ}— it &2 socially optimal to have a screeming equilibrium with a* =
. 5 Hil-g)F . - .
/2 Hinstead £ > ﬁéﬂ?}’ﬁ" social welfare is maximized with A7 banks which induces

a no-screening equilibrium. Note that this condition is consistent with (28). Q.ED.

Proof of Proposition 4:

Consider a manager’s decision whether or not o spend r on restructuring. He will do so
if and enly if

Gu~2f)-r>gv-z") & ([G-gf{v—:)r (39)
where = = — 1 15 the price he expects to pay for the credit. Note that this price
depends on the number of banks, n®, expected Lo enter the market which 1n turn depends
on the restructuring decision of all other banks. In this proof we restrict attention to

Pareto-domunant entry equilibria. However, 1t 15 straight{orwerd to extend the proof and

include Pareto-dominated entry equilibria as well. 1n this case the exact boundaries of

our parameter ranges change but not the structure of the results.

O {1 —ab]? ., P,
e Suppose ¢ < “—‘;—f-’ﬁ < Ul—mzi In this case the eguilibrinm number of banks 15

. T . - S tg .
A = /2 if all firms 1nvest 1n restructuring and it 1s & = \/-* if no firm nvests 1n

restructuring.

—lfr<(@-giv— /85— 1) < (F~gqlv~ \/%w t) each manager prefers to

gz
restructure, no matter how many other firms intend {o restructure. Thus, there

exists a unique equilibrium where all firms restrueture.
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-1 G- gv— \/E mi) < < (§-qllv— \/% — 1} each manager prefers to

2
resiructure if all other firms restructure, but no firm wants to restruciure if

no other firm intends to restructure. Thus, there exits two equilibria, one in

which &ll irms restructure and one 1n which no firm restructures.

- I {g—p)fe— \/qu"—i) < (F—q)(v— %—i) < r no manager prefers to restructure,
no matter how many other firms mntend to restructure. Thus, there exists a

unique equilibrium where no firm restructures.

P i(1-g)f . . .
e Supposc ['“{.‘;”2 < e < w,;” . In this case the equilibrium number of banks s

- 5 - - . . N g .
it o= ‘v(-]‘{nﬁ if all firms invest m restructuring and it is i = /-~ if no firm 1nvests in

restracturimg,
- Hr<(G—qi(v— \/%mi) < (G—g){v— %) each manager prefers to restructure,
no matter how many other firms intend to restructure. Thus, there exists a

unique equilibrium where all firms restructure.

—= (G- gq){v~ \/‘qz— <r<{g—qiv— %) each masnager prefers to restructure
if al! other firms restructure, but ne firm wants to restructure if ne other firm
intends lo restructure. Thus, there exiis two equilibria, one m which all firms

restructure and one 1n which no firm restructures.

- H(§—qif{v— \/5:5 —1) < (§— g){v — £} < r no manager prefers to restructure,
no matter how many other firms mntend to restructure. Thus, there exists a

unigue equilibrium where no firm restructures.

P S ndlZ R .
& Suppose {’“—,";'QE < W < e. In this case the equilibrium number of banks 15

= mfgwﬂ if all firms 1nvest 122 restructuring and it 15 7 = :’('Eq_) if no firm invests m

restructuring.

-Kr<(g-g)v- é) < {F - qlv— %} exch manager prefers to restructure,
no matter iiow many other firms intend to restructure. Thus, there exisis 2

unique equilibrium where all firms restructure.

= (G~ glv~ i) <r < (F—g)lv— i) each manager prefers to restructure if
all other firms restructure, but no firm wants to restructure H no other firm
intends to restructure. Thus, there exits two equilibria, one m which all firms

restructure and one in which no firm restructures.

o
2



=1 {7 - q}{v - é) < (g~ g)v — -;-) < r no manager prefers te restructure, no
matter bow many other firms intend to restructure. Thus, there exsts a unigue

equilibriem where no firm restractures.

Q.ED.
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